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PART II. 


General and Physical Chemistry. 


Refraction of Light and Atomic Structure. Refraction 
Equivalents of Ions. Jarl A. Wasastjerna (Of vers. FinsJca 
Vet.-Soc., 1921, 63, [A], No. 4, 18 pp. ; from Chem. Zentr 1921, 
iii, 759). — Cuthbertson’s rule for the relation between the refraction 
equivalents of atoms and their position in th* , nemd^a^lrtem is 
applicable to the refract* the al kali 

and alkaline-earth mete * ^tee^jiectron 

sheath of an alkali metal IMUBMMHI whiojfiii salt 

formation passes over t< thereby becomes 

negative. In the case o ***° .he outer sheath* 

contains two electrons v igative atom or 

group. The next sheath m me alkali and alkaline-earth metals 
is identical with that in the preceding member of the horizontal 
series which is nearer to the nucleus on account of increased attrac- 
tion. Numerical values are given for the refraction equivalent of 
positive and negative ions. G. W. R. 

The Molecular Refraction of Substances of Higher Melting 
Point and the Calculation of tha Corresponding Refractive 
Exponents to the Temperature of Comparison, 20°. Fritz 
Eisenlohr (Ber.y 1921, 54, [B], 2857 — 2867). — Difficulties are 
experienced in calculating the refractive values of substances of 
higher melting point above 20°, since values calculated from the 
vol. oxxn. ii. 1 



ABSTRACTS OF CHEMICAL PAPERS. 


ii. 2 


Lorentz -Lorenz expression increase perceptibly with increasing 
temperature, whereas those calculated according to Gladstone- 
Dale decrease to about a corresponding extent. The only expression 
for the molecular refraction which is nearly independent of the 
temperature is that of Eykman, (w 2 — l)if/(w+0‘4)d, but this has 
never become popular with chemists. If a and b are the factors 
for the conversion of the Lorentz-Lorenz and Gladstone-Dale to 
the Eykman values, the expressions n 2 — l/w-f0'4=a(w 2 ~l)/(w 2 +2) 
and w 2 — l/w-f0-4=&(tt— I) are obtained, whence a=n 2 +2/n+0’4 
and &=w+l/w-f0-4. For a given interval of temperature, for 
example 10°, it is found that the alteration in log a X log b is 
approximately constant and independent of the value of the refrac- 
tive index; for the given temperature interval, log a =~ 0*00033 
and log 5=-f0*00024. The latter value cannot be regarded as 
completely independent of the magnitude of the refractive index 
if this varies greatly from the normal value (w=l*45) and, for 
this case, a modified table of corrections is given, but, in general, 
the values quoted are sufficiently accurate. A number of examples 
are quoted showing the method of calculating the refractive index 
from one temperature to another over considerable intervals of 
temperature; in general, the observed and calculated values are 
in excellent agreement, but cymene affords an exception. A small 
number of other substances also do not behave in accordance with 
Eykman’ s formula. The substances appear to have a very appre- 
ciable vapour tension at the atmospheric temperature and to pass 
at a comparatively low temperature into a region in which there 
is no longer a perfectly uniform change of refractive index with 
the temperature. For safety, it is advisable to restrict observations 
to a region which does not embrace more than one-third of the 
temperature of ebullition as usually expressed. H. W. - 


Optical Properties of Solutions. A Theory of the Structure 
Molecules of Electrolytes. Jarl A. Wasastjerna 
(Acta Soc .. Sci. Fmnicae, 1920, 50, No. 2, 129 pp.; from Chem. 
Zentr., 1921, ni, 758 — 759). — The refractive indices and densities 
of aqueous solutions of a number of organic salts, sodium chloride, 
potassium chloride, and oxalic acid were determined for two 
different temperatures and for three different wave-lengths at 
each temperature. From the results obtained certain conclusions 
were drawn as to the influence of dissociation on the optical pro- 
perties of electrolytes. The number of valency electrons in each 
atom may be directly calculated from Eisenlohr’s atomic refraction 
constant and the results are in agreement with Drude’s valency 
theory. A new interpretation of the Lorenz-Planck dispersion 

1£ L? V ? | eadi ^ g t0 a workin S hypothesis whereby the 
selective photoelectnc effect can be calculated as well as, in certain 

f refraction dispersion due to ionisation. 
ft T ? at u 6 taaperatoie coefficient of molecular refraction 
foLSa ltS 18 ^ wa ys negative by the Newton-Laplace 

V T Wy ne « ative by the Gladstone-Dale 

formula, and negative by the Lorentz-Lorenz formula It is 
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further shown that tp.e tiLd * , JA- refractive 
power is satisfied" by the i Ma ifcv^^pOpe UrofilaT For the deter- 
mination of the molecular refraction of dissolved salts, strong 
solutions should be used and the values extrapolated for 100%. 
The optical properties of salt solutions can be simply explained by 
assuming that the ions occur ready formed in the molecules of 
strong electrolytes whilst the molecules of weak electrolytes cannot 
be thus polarised. G. W. R. 


Notes of Spectrography. E. von Angerer ( Physikal . Z., 
1921, 22, 521 — 523). — A description of various modifications of 
apparatus and technique used by the author in spectroscopic 
work. The points included refer to (a) the iron arc, ( b ) the mercury 
reference spectrum, (c) the reproduction of a wave-length scale, 
and (d) an ultra-violet monochromatic light filter. J. F. S. 


The Origin of Band Spectra. Ytjtaka Takahashi ( Proc . 
Phys. Math. Soc. Japan, 1921, [3], 3, 20 — 28, 30 — 33). — It is possible 
to deduce a formula representing a system of band spectra from the 
oscillation of the atoms in a molecule if, with Bohr and Sommerfeld, 
the quantum relations A 1 —A 2 —hv and j L pi dqt—nh are accepted 
for the conditions of the radiation and the stationary state. A 
simple Deslandres formula v=A +B(n 1 2 — ?? 2 ‘ 2 ) where B=hjSTr 2 I 0 is 
arrived at. If the angular momentum of the molecular rotation is 
not a complete multiple of h/ 2 tt the formula becomes v—A ±B(n +c) 2 , 
where c<l as observed in many cases. The theoretical values of 
A and B in the last equation are found to be of the same order of 
magnitude as the observed ones for band spectra of nitrogen and 
oxygen. In the low potential discharge in hydrogen, Fulcher 
isolated two triplet bands. It is shown that these bands can be 
represented by the author’s formula by taking suitable values for 
the constants. Chemical Abstracts. 


The Changeable Fine Structure of the Balmer Series. 

E. Gehrcke and E. Lau (Physikal. Z., 1921, 22, 556 — 557). — A 
change in pressure brings about a change in the intensity relation- 
ship of the two components of the Balmer series, which is a series 
of doublets. The intensity change is most noticeable in the case 
of H a and least in the case of H y . Using a long tube of 2 cm. 
bore the ratio I*//j, on changing the pressure from 0*1 mm. to 
0*01 mm., increases by 50% for Ha, 11% for Hp, and 5% for H^. 
The ratio 7*//j is that of the intensity of the short wave-lengtn 
component to the intensity of the long wave-length component. 
The change of the intensity relationship is nearly inversely pro- 
portional to the square of the series number. The bore of the 
tube has a controlling influence on the intensity relationship, thus, 
in a 5 cm. long tube of 1*5 mm. bore the longer wave-length com- 
ponent is stronger, but both components are faint. The appear- 
ance of the lines is unchanged on changing the bore from 5 mm. 
to 0*1 mm. J. F. S. 


Spectrum of Bromine Vapour ; Zeeman Effect. G. Ribald 
(J. phys ., 1917, 7, 205 — 208). — The emission spectrum of bromine 

1—2 
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vapour web the aid of a Gteissler tube discharge. If 

a Geissler tubeW placed perpendicularly to the field of an electro- 
mag net, and strong fields are used, the apparent resistance of the 
tube becomes extremely high, and the discharge requires, therefore, 
41 very high potential; moreover, the lines obtained are much 
broadened and difficult to measure. The tube is consequently 
introduced along the axis of the pole-pieces. Twenty-six lines in 
the region X 4014 to X 5332 were studied in a field of 21800 gauss. 
The values of A A /Hx 2 for the majority of the lines are grouped 
about the values 1*05 Xl0‘ 4 and 1*23 xl0~ 4 . Normal separation 
was not observed for any of the lines, but the lines X 4766, 4785, 
and 4816 have a separation very nearly double the normal (cf. 
A., 1912, ii, 1114; Kimura, A., 1921, ii, 140, 141). 

Chemical Abstracts. 

Excitation of the Enhanced Spectrum of Magnesium in a 
Low Voltage Arc. Paul D. Foote, W. F. Meggers, and 
F. L. Mohler (Phil. Mag., 1921, [vi], 42, 1002 — 1015).— A vacuum 
arc is described in which the electronic-atomic collisions take place 
at any desired definite velocity of the electrons. The neutral 
magnesium atom is shown to absorb quanta of the following values, 
which may be emitted as equivalent quanta of radiation : 46*9 volts, 
producing jL-radiation ; 22*8 volts (probably), producing double 
ionisation and resulting in the simple enhanced and the arc spectra ; 
7*61 volts, producing simple ionisation and resulting in the arc 
spectrum; 2*70 volts resulting in the single line spectrum. The 
simply ionised magnesium atom absorbs quanta as follows : 14*97 
volts, producing double ionisation and resulting in the simple 
enhanced spectrum ; 4*4 volts resulting in the single-line enhanced 
spectrum. With high current density other quanta may be 
absorbed corresponding with fundamental lines of the subordinate 
series. J. F. S. 

Band Spectra of Isotopes. L. Grebe and H. Konen 
(Physikal. Z., 1921, 22, 546 — 549). — The wave-lengths of the higher 
members of the band spectrum of uranium-lead and ordinary lead 
have been compared. The chosen wave-lengths lie between 
XX 4257*690 and 4281*458 A.U. Eighteen lines have been com- 
pared, and it is shown that the wave-length of the line corre- 
sponding with uranium-lead is on the average 0*055 A.U. shorter 
than* that for ordinary lead. This figure agrees so far as its order 
is concerned with the assumption that the diatomic molecules are 
the carriers of the band spectrum. J. F. S. 

Wave-lengths of Lines in the Iron Arc from Grating and 
Interferometer Measurements, x 3370—6750. Charles E. 
St. John and Harold D. Babcock (Astrophys. J ., 1921, 53, 260— 
299). — One thousand and twenty- six lines were measured with an 
accuracy of i0*001 A. Manipulative details receive special con- 
sideration in this paper. Chemical Abstracts. 

Determination of the Terms of the Cyanogen Bands. - 
A. Kratzer (PhysikaL Z. t 1921, 22, 552— 555).— A theoretical 
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paper in which the relationships $ the violet cyraogen brads are 
investigated and the values obtained theoretically are compared 
with the experimental and empirical values of Heurlinger (Z. 
Physik ., 1920, i, 82). It is shown that the zero lines of the violet 
cyanogen bands are expressed by the formula v=25797*83-H 
n 1 (2143‘88-~n 1 x20*25)~w 2 (2055*64—w 2 X 13*25), in which n t and n% 
are the quantum numbers. A comparison of the zero values calcu- 
lated by this equation with the empirically deduced values of 
Heurlinger shows in most cases an astonishingly good agreement 
between the two sets of wave-lengths. The whole of the line 
systems of the violet bands of cyanogen may be calculated by the 
theoretically deduced formula. v=v e +JE? 1 n »+n 1 v l ®(l~-n 1 w i a; 1 )— 
n 2 v 2 °(l~ n 2 ufl 2 )± i 2mB l n i+m^B 1 n i~B 2 n *), where v,+l? 1 o =25707*83 ; 
v,=25795*91 ; J / 1 °=2143*88 ; r 1 < V ; i=20*25 ; 25^=3*841 -0-004471J ; 
v a °=2055*64; v 2 V 2 = 13*25 and 2R 2 n «=3*705-0*035rc 2 . It now 
becomes possible to differentiate between the red cyanogen bands 
and the so-called nitrogen bands, since, as was shown by Heurlinger, 
the red cyanogen bands and the violet cyanogen bands have a 
common end term. J. F. S. 

The Absorption Spectrum of Hydrogen Chloride. Walter 
F. Colby and Charles F. Meyer (Astrophys. J., 1921, 53 , 300 — 
309). — The hydrogen chloride absorption band extending from 
3*16 to 3*70ft was observed by the use of apparatus similar to 
that described by Imes (Astrophys. J., 1919, 50 , 251 — 276). The 
compensation chamber was found to be superfluous. The absorp- 
tion chambers, 16 to 60 cm. in length, could be heated to incipient 
redness. The experiments confirmed results of Paton showing 
that heating increases the number of observable lines but does 
not change the wave-length. The wave numbers for 28 lines were 
tabulated and an equation was derived to represent them. The 
law of spacing is not parabolic, as has been supposed, but a cubic 
term is found to be necessary. Chemical Abstracts. 

An Absorption Band Spectrum for Water in the Region 
of Wave-lengths of Several Decimetres. Richard Weichmann 
(Physikal. Z., 1921, 22 , 535 — 544). — The method of the parallel 
wire system is so modified that it may be used for the determination 
of the refractive indices of liquids and gives results with an error 
of only 0*5%. An exciter has been constructed by means of which 
. a practically monochromatic radiation up to X=*=12 cm. and of a 
sufficient intensity can be produced. The resonance curve has a 
perfectly smooth course and a decrement which in general does 
not exceed 0*04. The width of the spectrum lines is therefore not 
much greater than AX=1 mm. In the spectrum of water over the 
range X=65 cm. to X=27 cm., three bands of^ anomalous dispersion 
are found, which at the same time are three absorption bands. 
The width of the two outside bands is approximately AX=3 cm. 
The middle band is sharper and has a width of 0*5 cm. These 
results indicate that it is probable that water possesses a true 
absorption spectrum in the region of long wave-lengths, which is 
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a continuation of the usual long wave-length absorption spectrum 
of water. J. F. S. 

Action of Electrical Fields on Absorption Lines (D-Lines 
of Sodium Vapour). R. Ladenbtjrg (Physikoi. Z. f 1921, 22, 

549 552).— The effect of electric fields of 100,000 volt/cm. on the 

D lines of sodium has been investigated. The sodium light was 
produced in a quartz capillary filled with a mixture of neon and 
helium, and was examined in a Lummer-Gehrcke spectroscope. 
It is shown that no resolution of the absorption lines occurs, but 
that probably the p and 8 components are displaced unequally in 
the same sense. It is shown that two fundamentally different 
kinds of electrical action on spectrum lines must be differentiated, 
(1) the symmetrical, relatively strong Stark effect, which is pro- 
portional to the field strength, and (2) the unsymmetrieal effect, 
which is proportional to the square of the field strength and occurs 
when the influenced electron together with the Coulomb’s force 
act, and in comparison with which the external field is to be 
regarded as small. J. F. S. 


Effect of a Strong Electrical Field on the Absorption Lines 
of Sodium Vapour. R. Ladenburg ( Naturwiss ., 1921, 9, 667; 
from Ghem. Zentr ., 1921, iii, 993). — The Stark effect has only been 
observed with emission spectra of gases under the influence of 
canal rays. Using a strong electrical field (150,000 — 200,000 
volts /cm.) and a Lummer-Gehrke interference spectrometer, a 
marked asymmetrical effect on the absorption lines of sodium 
vapour in the yellow was observed, and a displacement in the 
red of 0 02 A. G. W. R. 


Width of the Absorption Bands of the Rare Earths. Karl 
F. Herzfeld ( Physikal . Z ., 1921, 22, 544 — 546). — A mathematical 
paper, in which the width and the influence of temperature on the 
width of the absorption bands of the rare earths is considered. 
The width is shown to be due to a Stark effect, which is brought 
about by the penetration, due to the vibration, into the electric 
fields of the neighbouring ions. This view is in keeping with the 
dependence of the width on the temperature and leads to widths 
for the bands which are of the correct dimensions. It is shown 
that observations on the width of the bands at very low tem- 
peratures will furnish information on the existence oi an energy 
zero point. The strength of the electric field in water is estimated 
as of the order 5 X 10 7 volts /cm. J. F. S. 

Spectroscopy of Uranium and some Rare Earths. G. 
Meyer and Greulich (Physikal Z., 1921, 22, 583— 585).— The 
minimum concentration of solutions of salts of uranium, cerium, 
lanthanum, didymium, and thorium which may be detected spectro- 
scopically has been ascertained. The illumination was produced in 
three ways : (1) sparks from a transformer of 10,000 volts were 
passed from a platinum wire to a bundle of platinum wires moistened 
with the solution, (2) a syrupy mixture of the salt solution with 
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phosphoric acid was placed in the platinum electrodes of a Miethe 
extra current apparatus, and (3) hollow oarbon are carbons were 
filled with the residue obtained on evaporating the solution to 
dryness. The following gives the minimum concentrations (c) in 
mg./c.c. and the wave-lengths of the lines visible at this concen- 
tration : cerium, XX 3940*89, 4168*75 ; c=0*01 ; lanthanum, 

X 3949*22; c=O*OO0; didymium, NdX 4061*27, 4325*80; PrX 
4206*81,4429*41; c=0*01; thorium, XX 4391*30, 4382*10; c*=0*01; 
uranium, XX 4090*28, 5919*61, c=5*0. It is thus seen that the 
minimum concentration of uranium is approximately 500 times 
greater than that of the other medals. Experiments were made to 
ascertain the influence of other sails on the amount of the elements in 
question which could be detected. The value of C?=U/(U +M) X 100 
has been determined, in which U and M represent the amounts of 
uranium and the other element. It is shown that the presence of 
cerium, lanthanum, didymium, and thorium has very little effect 
on the visibility of the uranium lines ; in all cases the value of O 
approximates to unity. In the case of fifteen other elements 
examined with uranium, it is shown that O has a considerable 
value. It is also shown that a knowledge of the value of 
#=U/(U+Fe)x 100=7 gives a means of estimating the amount of 
uranium in a solution of a uranium salt. The method consists in 
adding an iron salt to the solution until the persistent uranium 
lines just vanish. In the case of a solution of uranium sulphate 
containing 15*8 mg./c.c., there was found, using this method, 
15*4 mg./c.c. The influence of the addition of salts of iron, nickel, 
chromium, manganese, potassium, sodium, calcium, cobalt, lithium, 
aluminium, magnesium, uranium, cerium, didymium, and thorium 
on the persistence of the spectrum lines obtained from solutions 
of cerium, lanthanum, didymium, and thorium salts was also 
investigated. The values 100Ce/(Ce+.M) ; 100La/(La+Jf) ; 

100Di/(Di+if), and 100Th/(Th +M) vary between 0*5 and 1*0 
for all cases except those in which sodium to cerium, of the above 
list, have been added. It therefore follows that the rare earths 
are detectable in much smaller quantities in mixtures than is 
uranium. J. F. S. 

Absorption of Ultra-violet Light. Thos. H. D urban s 
(P er/. Essent. Oil Pec., 1921, 12, 370 — 371). — The ultra-violet 
absorption spectra of eugenol, ieoeugenol, methylieoeugenol, ane- 
thole, methylchavicole, and anisole were examined. tsoEugenol 
absorbs more strongly than eugenol, and methylation of the phenolic 
group still further increases the absorption, an N /10,000 solution 
being opaque in thicknesses greater than 20 om. The absorptive 
power of anethole is remarkable, 10 cm. of N/10,000 solution or 
0*25 mm. of pure anethole completely stopping ultra-violet light of 
a wave-length of less than about 27 A.U. The substitution of the 
propenyl side-chain by the allyl radicle, or its complete removal, 
causes an enormous diminution of the absorptive power. The 
paper is illustrated by photographs of the absorption spectra of the 
substances examined. Qt , F. M, 
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Absorption of Light by Solutions. Harald Lunelund 
(tifvers. Finska Vet.-Soc ., 1916—1917, 69, No. 21, 21 pp.; from 
Chem. Zentr ., 1921, iii, 810).— Working with aqueous solutions 
of “ brilliant safranine,” “ tartrazine,” “ crystal-ponceau, 3 ” and 
“ rose Bengal ” with and without addition of sulphuric acid, it was 
shown that the extinction coefficient, e, calculated from the formula 
/'=/ . 10“**, agrees with Beer's law, according to which the extinc- 
tion coefficient is proportional to the concentration. Using the 
Konig-Martens spectral photometer, it is shown that in aqueous 
solutions of safranine a marked maximum absorption occurs for 
X 519 /a/a. By addition of sulphuric acid the colour changes to 
green through violet, and the absorption maximum changes to 
X622 w . ‘ G.W.R. 

A Theory of Chromo-isomerism of Solid Compounds. 

Howard J. Lucas and Archie R. Kemp (J. Amer. Chem . Soe. f 
1921, 43, 16.54 — 1666). — See this vol., i, 30. 

Hydrated Boric Acid as the Basis of Systems Capable of 
[Showing] a High Phosphorescence. E. Tiede, P. Wulff, 
and A. Ragoss (Physikal. Z ., 1921, 22, 563). — When boric acid is 
mixed with certain organic substances, particularly aromatic and 
heterocyclic substances, and partly dehydrated by melting, it is 
found on cooling that the mixtures are strongly phosphorescent. 
These substances after illumination by ultra-violet light emit a 
phosphorescent glow of a colour which varies with the organic 
substance and in the best cases persists for two to three minutes 
after the exciting light is removed. J. F. S. 

Destruction of Phosphorescent Zinc Sulphides by Ultra- 
violet Light. Leonard B. Loeb and Lloyd Schmiedeskamp 
( Proc . Nat. Acad. Sci., 1921, 7, 202 — 207). — Three different samples 
of phosphorescent zinc sulphides were exposed in very thin layers 
to the action of ultra-violet light from a mercury arc. In each 
case there was a marked decrease in phosphorescent intensity 
(measured by a phosphoroscope) with increase of time of ultra- 
violet illumination. The reduction of intensity was accompanied 
in each case by a darkening in colour. Exposure to chlorine restored 
to some extent the original colour and ability to phosphoresce. 
Some points of similarity with the destruction of phosphorescence 
by the bombardment of a-particles are discussed. G. W. R. 

Linear Polarisation of the Blue Light from the Focus of 
the Lilienfeld ROntgen Tube. H. Seeman (Physikal. Z., 1921, 
22, 581 — 582). — It has been shown by Lilienfeld and Rother (ibid., 
1920, 21, 249, 360) that the light from the point of convergence of 
the Lilienfeld tube is almost completely linear polarised in the 
sense that the vibrations of the electric vector are at right angles 
to the plane of the anti-cathode which is inclined generally at 45° 
to the direction of the cathode rays. The present paper shows 
that this phenomenon can be observed without .special apparatus 
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in full daylight by means of a Niool prism held before the eye. 
The phenomenon is not observed in Coolidge or Muller electron 
tubes because of the very intense white light. J. F. S. 

Studies on the Dependence of Optical Rotatory Power on 
Chemical Constitution. IV. Aryl Derivatives of Bisimino- 
camphor. Bawa Kartab Singh, Mahan Singh, and Jiwan Lal 
(T., 1921, 119, 1971—1970). 

Negative Optical Anomalies. Gervaise Le Bas (Chem. 
News, 1921, 123, 271 — 272). — From a study of certain thiophen 
derivatives, it is shown that substitution a 2 in position 3 can 
reduce the negative anomaly of sulphur to zero. Substitution on 
both sides of the sulphur atom practically neutralises the negative 
anomaly. The full substitution of one ethenoid group or substi- 
tution on one side of the molecule reduces the negative anomaly 
to half its value. Chlorine and bromine have lost their usual 
positive anomalies for substitution in these cases. W. G. 

Mechanism of the Photochemical Chlorine-Hydrogen Gas 
Reaction and the Question of the Damping of the Velocity 
[of Reaction] of Chlorine Activated by Light. Rudolf 
G0hring (Z. Elektrochem.y 1921, 27, 511 — 518). — The paper opens 
with an account of the principal investigations on the photo- 
chemical reactions between hydrogen and chlorine which have been 
carried out in the last twenty years. The possible reactions which 
may occur photochemically in a mixture of chlorine, hydrogen, 
and a little oxygen after the reaction C1 2 +L=2C1 are considered. 
From a large number of possible combinations of reactions two sets 
are picked out, which both conform to Bodenstein’s empirical 
reaction equation. The Bodenstein equations are theoretically 
deduced. The light absorption by chlorine has been measured 
for several wave-lengths and the fraction of light absorbed from 
the radiation of an Osram lamp has been calculated. It is shown 
that the number of quanta absorbed by 1 c.c. per sec. is approxim- 
ately 2xlO u . The number of collisions calculated for the gas 
theory and the number of absorbed quanta are compared with 
reaction velocity calculated by Bodenstein. It is shown that for 
1 hv the number of molecules of hydrogen chloride formed is 5x 10 6 . 
Inserting the collision number and the measured reaction velocity 
in the equations deduced does not lead to any contradiction of 
the initial assumptions. The time required for damping of the 
activity of chlorine activated by light is calculated, and it is shown 
that theoretically no effect was to be expected in the experiments 
of Bodenstein and Taylor (A., 1916, ii, 463), although under other 
definite conditions an effect might have been observed. J. F. S. 

The Decomposition of Ozone by Light of the Visible 
Spectrum. Robert Owen Griffith and William James Shutt 
(T., 1921, 119, 1948—1959). 

Verification of the Photochemical Equivalent Law with 
Photographic Dry Plates. J. Eggert and W. Noddaok (Sitz- 
ungaber . Preuaa. Ami . Wias. Berlin , 1921, 631—635). — Drp plates 
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of various kinds have been illuminated with light of wave-length 
407* 8 /a/i for measured periods of time and the amount of metallic 
silver formed by the absorption of a measured amoimt of light 
energy has been ascertained. It is shown that for a given type of 
dry plate (Agfa reproduction) the ratio N IQ, where N is the number 
of silver atoms formed by an amount of light energy Q quanta is 
constant and equal to 3*0%, that is, the production of one atom 
of silver requires 3% of the light energy striking the plate. The 
light absorption by the non-illuminated plate has been directly 
measured and is shown to be about 12 — 15%. A further experi- 
ment shows that about one hundred times as many quanta are 
absorbed as are silver nuclei formed. This indicates that about 
100 quanta must act on a single particle before it can be reduced 
by the developer. The results point definitely to the conclusion 
that not every absorbed quantum produces a silver particle, 
but, in the case of moderate illumination, every silver particle 
corresponds with one and only one absorbed quantum. This 
is in keeping with the experimental result that the number of 
developed nuclei is proportional to the amount of absorbed light. 

J. F. S. 

Photochemistry of Silver Compounds. Fritz Weigert and 
W. Schiller ( Sitzungsber . Preuss. Akad. Wiss. Berlin , 1921, 641 — 
650). — Experiments have been carried out in silver chloride emul- 
sions with the object of ascertaining the mechanism of the photo- 
graphic copying process. It is shown that silver chloride is, of 
itself, neither light sensitive, nor does it furnish a noticeable quantity 
of the silver which constitutes the photographic positive. The 
colloidal metallic silver, which is present as an impurity in very 
small amounts in fresh unilluminated emulsions, is the only light 
sensitive substance present. The colouring of the emulsion layers 
therefore commences very slowly and after a while accelerates 
itself for a short time and then the rate of colouring decreases since 
the photographio yield in such solid systems is smaller with in- 
creasing quantities of silver. This behaviour is represented by 
an S-shaped curve which is obtained by plotting the amount of 
silver formed as ordinates against the time of illumination. The 
strong colouring in systems rich in silver acts in the same sense, 
since the silver behaves as a harmful light filter. The fact, that 
in this case the substance, which is light sensitive, is produced by 
the process itself, shows that the photochemical process takes place 
in molecules other than those which actually absorb the light. 
Since the system is solid the transmission of energy from the ab- 
sorbing moleoules to the reacting molecules cannot take place 
through collisions as in gaseous systems. It is therefore probable 
the energy transmission occurs by means of electrons. In a single 
atom, as, for example, the absorbing silver atom, no process other 
than the separation of an electron can occur through the absorption 
of an energy quantum. The electron is absorbed by the sur- 
rounding silver salts with the production of a photo-electric effect. 

J. F. S. 
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Action of Ultra-violet Light on Colloidal Platinum. 
Ellwood B. Spear, P. F. Jones, A. S. Neave, and M. Shlager 
(J. Amer . Chem. Soc ., 1921, 43 , 1385 — 1391). — A number of experi- 
ments on the coagulating action of ultra-violet light on platinum 
sols pf various concentrations have been carried out at 20 — 22°. 
It is shown that ultra-violet light will precipitate colloidal platinum 
from solutions which contain no electrolytes other than carbon 
dioxide or constituents of the hard glass containers. Thus a 
solution containing 0*038 gram of platinum per litre was half 
coagulated in ten hours by ultra-violet light, whilst in the absence 
of ultra-violet light coagulation was not complete in two years. 
Coagulation by electrolytes is greatly accelerated by ultra-violet 
light. Thus a solution containing 0*038 gram of platinum was 
half coagulated in seven minutes by a solution of sodium chloride 
containing 4*25 millimols per litre when the action took place in 
ultra-violet light, but when no ultra-violet rays were employed 
sixty-four minutes were necessary to accomplish the same change. 
The action of ultra-violet light is greater in dilute solutions than 
in concentrated solutions of the colloids. J. F. S. 

The Action of Light of Short Wave-lengths on some 
Organic Acids and their Salts. Frans Maurits Jaeger 
(T., 1921, 119 , 2070 — 2076). 

Photochemistry of the Retina. Fritz Weigert (Z. Elektro- 
chem., 1921, 27, 481 — 487). — The processes occurring in the retina 
are considered and an hypothesis of the action is advanced on the 
basis of experiments on the velocity of bleaching of layers of col- 
lodion containing dyes by polarised light. The velocity of bleaching 
of layers of collodion containing cyanine by linear polarised light has 
been examined spectro-photometrically and dichrometricafiy. It 
is shown that the velocity of bleaching of a freshly-prepared layer is 
much greater than that of an already partly bleached layer of the 
same extinction. It is also shown that layers of dyes resemble 
very strongly the photochlorides. J. F. S. 

Phototropy and Photoelectric Effect. Patrick H. Galla- 
gher {Bull. Soc . chim ., 1921, [iv], 29 , 961—976 ; cf. A., 1921, i, 715). 
— The a,uthor has applied the method of Padoa and Amaduzzi 
(cf. A., 1912, ii, 227) in a modified form to a study Of photo-electric 
effects in relationship to phototropy in the case of a number of 
aldehyde-amines . Phototropic compounds show photo-electric 
fatigue on exposure to the fight from a mercury lamp much more 
slowly than other substances. The results seem to indicate that 
in phototropio transformations there is a liberation of electrons. 
An electron so liberated will take up a new position in the molecule 
or will remain at some distance from the molecule in a state of 
forced equilibrium. Its intervention in the photo-electric effect 
will be secondary. The relationship between phototropy and 
phosphorescence and fluorescence is considered. W. G. 

1*— 2 
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Passage of a-Rays through Materials. H. Rausch von 
Tbaubbnbbrg and K. Philipp ( PhysiJcal . Z., 1921, 22, 687 — 688). — - 
The range of a-rays in liquids and gases has been investigated. 
The range of the a-ray in water is found to be 60 /a. In the case of 
gases, carbon monoxide, carbon dioxide, methyl bromide, methyl 
iodide, chlorine, hydrogen chloride, and ammonia have been in- 
vestigated and results obtained which agree with the results obtained 
by Bragg by the ionisation method. In the case of liquids, the 
range was measured by immersing a Sidot screen in the liquid 
until it just fluoresced and measuring the thickness of the liquid 
layer with a horizontal microscope. The range in gases was ob- 
tained by passing the beam of rays parallel to the horizontal side 
of a glass wedge containing the gas and placing in the path of the 
rays a Sidot screen at a small angle to the horizontal. By observing 
the boundary of dark and light on the screen, the range may be 
deduced. T aking oxygen as standard, it is shown that the stopping 
power of the gases varies as J Z, It is shown that the stopping 
power of compounds is not strictly additive as Bragg has stated, 
and it is now shown that the stopping power of hydrogen varies 
in different compounds, thus H 2 , 0-200 per atom ; but in the com- 
pounds C 2 H 2 , C 2 H 4 , C 2 H 6 , CH 4j 0-187 ; NH S , 0-173; and HC1, 0-16. 

J. F. S. 


Collisions of a-Particles with Hydrogen Nuclei. J. Chad- 
wick and E. S. Bibler (Phil. Mag., 1921, fvi], 42, 923 — 940). — 
The relationships which hold in the collisions between a-particles 
and hydrogen nuclei have been investigated. The angular dis- 
tribution of the hydrogen particles projected by a-particles of 
mean range 6-6 cm. has been determined up to an angle of 66°. 
The distribution for a-rays of mean ranges 8*2, 4-3, and 2-9 cm. 
has been obtained over a smaller range of angle. It is shown that 
the number of hydrogen particles projected within these angles 
by a-rays of high velocity is greatly in excess of that given by forces 
varying as the inverse square of the distance between the centres 
of the two nuclei. The variation in the number of hydrogen 

E articles projected within a given angle with the velocity of a-rays 
as been observed over a wide range. It is shown that for a-rays 
of high velocity the variation is in the opposite direction to that 
given by the inverse square law; for a-rays of range less than 
2 cm. and velocity less than 1*26 xlO 9 cm. per sec., however, the 
collision relation is about the same as that given by the inverse 
square law. The experimental collision relation is compared 
with those calculated by Darwin for various models of the a-particle, 
and the conclusion is drawn that the a-particle behaves in these 
collisions as an elastic oblate spheroid of semi-axes about 8 X 10~ i8 
and 4 x 10~ 18 cm., moving in the direction of its minor axis. Out- 
side this surface, the foroe varies approximately as the inverse 
square of the distance from the centre of the spheroid. J. F. S. 

Recoil of Hydrogen Nuclei from Swift a-Particies. A. L. 
McAulay (Phil. Mag*, 1921, [vi], 42, 892 — 904). — An account of 
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work undertaken to ascertain the number of atoms recoiling at 
various angles from an homogeneous a-ray beam, from thorium-C 
and radium-<7 respectively with the objeot of obtaining data bearing 
on the nature of the collisions, the size of the colliding particles, 
and similar quantities. The experimental method was similar 
in principle to that already described (ibid., 1920). An experiment 
made to determine the relation between the a- and y-ray activity 
of thorium-0 is described. J. F. S. 

The Oxidising Properties of certain Radioactive Elements. 

Fierre Lemay and L4on Jalotjstre (Compt. rend., 1921, 173, 
916 — 918). — The bromides of mesothorium, radiothorium, 
thorium- Jr, and radium were found to be catalysts of certain 
oxidation reactions. Their action is not due to the intermediate 
formation of ozone but to a-radiation, and, for the small amounts 
of material used, it is the same for the four elements. W. G. 

Scattering of p-Rays by Thin Metal Sheets. H. Geiger 
•and W. Bothe ( Physikal . Z ., 1921, 22, 586 — 587). — The scattering 
of (3-rays by thin metal sheets has been measured (a) in the region 
of small scattering angle (<£=15° or less) and (b) in regions of 
large scattering angle (<£—60° or more). It is shown that there 
is a fundamental difference between the two types of scattering. 
In the region of smaller angles, the observed angle is produced 
by the superposition of many individual small scattering angles 
through which the (3-ray is bent as it passes the individual atoms 
(multiple scattering), whilst in the region of larger angles the 
superposition plays a subordinate role; each scattering angle is 
produced by a single collision of a (3-ray with a single atom. This 
is relatively rare, for it is only brought about when the path of 
the electron lies very close to the nucleus of the atom (individual 
scattering). In the case of (3-rays from radium- (B+C), it is shown 
that for the very thinnest layers (under 0-01 mm.) the scattering 
is less than that demanded by the square root law, but for thicker 
layers this law is confirmed. There is an inverse proportionality 
between mv 2 and the probable scattering angle, if the uncertain 
measurements for (3 -rays of high velocity are left out of account. 

J. F. S. 

Excitation of y-Radiation by a-Particles from Radium 
Emanation. F. r. Slater (Phil. Mag., 1921, [vi], 42, 904 — 
923). — A hard y-radiation is emitted when a-particles from radium 
emanation impinge on metals such as lead and tin. The radiation 
differs but little in quality when the radiator is changed from one 
of high atomic number to one of low atomic number. The coefficients 
of absorption in lead are 1*8 cm.*" 1 for lead and 2*1 cm.* 1 for tin. 
The intensity obtained is very small, and only a small fraction of 
the impinging ot-particles can be effective. For the same absorp- 
tion conditions the intensity is about 50% greater for the lead 
radiation than for the tin radiation. It appears to be emitted 
fairly uniformly in all directions, but differs in all other respects 
from the characteristic radiations, and is probably emitted from 
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the nuclei of the atoms in the radiator after direct collision with 
the a-particles. No hard radiation is emitted by the disintegration 
of the radium emanation nucleus in the ordinary course of radio* 
active transformation. Elements of high atomic number when 
bombarded by a-particles emit two well-defined types of radiation, 
corresponding roughly with their characteristic K and L radiations. 
Tin, an element of medium atomic number, emits one type, within 
the range of the experiments, of quality roughly the same as its 
L radiation. The quantity of radiation emitted by any element 
is so small that a very small fraction of the impinging a-particles 
can cause radiation. Radium emanation emits, under the con- 
ditions of the experiments, no soft radiation on disintegration. 

J. F. S. 


Excitation of Soft Characteristic X-Rays. 0. W. Richard- 
son and C. B. Bazzoni {Phil. Mag., 1921, [vi], 42, 1015 — 1019). — 
A development of work previously published by the authors (A., 
1917, ii, 521). The thermionic radiation from a tungsten wire 
has been allowed to fall on targets of carbon, molybdenum, copper, 
and tungsten and in all cases an emission of radiation has been 
detected. In the case of carbon and molybdenum, the critical 
potential at which radiation sets in has been determined with 
considerable exactitude. In the case of carbon, the target was 
prepared on a copper disk from india-ink, and the thermionic 
current was kept constant by reducing the temperature of the 
filament as the operating voltage was increased. Although the 
pressure was of the order 10~ 8 — 10*" 9 mm., a radiation effect was 
present at 220 volts which may have been due to residual gas as 
it was independent of the voltage above 220 volts. A’ radiation 
occurs at 286 volts. If it be admitted that the radiations are 
soft X-rays excited according to the same laws as hard X-rays and 
the quantum relation is applied, it is found that the wave-length 
of the shortest member of the group lies between 42*7 and 44*3 A.U. 
and is probably close to 43-4 A.U. Extrapolating from K$ for 
aluminium and using Moseley’s relation, it is found that for 
carbon should have the wave-length 45-5 A.U. This makes it 
practically certain that the radiation is the K series of carbon. 
In the case of molybdenum, radiation is obtained at 356 volts, 
which corresponds with the wave-length 34-8 A.U. Calculating 
from Vegard’s empirical relation, the M a line of molybdenum 

should be 35*2 A.U., which indicates that the radiation is the 
M series of molybdenum. J # p. g t 


Scattering of Rdntgen Rays by Anisotropic Liquids. 

E ; (Mystical. Z., 1921, 22, 561— 563).— The scattering 

of Kontgen rays by p-azoxyanisole, p-azoxyphenetole, dianisylidene- 
azme, cholesteryl propionate and cholesteryl benzoate as solid, 
clear-liquid, and turbid-liquid crystals has been photographed 
with the object of ascertaining whether or no the liquid crystals 
possess a space lattice. Several of the photographs are reproduced 
m the paper, and show that the turbid liquids do not consist of 
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regions built up on a space lattice, and, further, that in the sus- 
pended liquids there is no noticeable amount of material built up 
on a space lattice. It is not impossible, however, that small 
quantities of crystals are suspended in the liquid, since the inter- 
ference bands which they would produce are too weak to be visible. 
It is shown that the term anisotropic liquids must be used in place 
of that of liquid crystals, for the word crystal implies a space 
lattice. If this is not adopted it will be logical to term as crystals 
a gas with molecules which carry electric dipoles in an electric 
field, also paramagnetic gases in a magnetic field. Consequently, 
it is to be taken that anisotropic liquids possess a more or less 
ordered arrangement of their molecules on account of their elec- 
trical and magnetic characteristics. J. F. S. 

A Precision Rontgen Spectrograph. H. Seemann ( Physikal . 
Z., 1921, 22, 580 — 581). — A Rontgen spectrograph is described 
which is designed to measure lines of the hardest spectrum region. 
Using rock salt, reflecting crystal measurements may be made 
beyond 1 A.U., and also in the softest technical Rdntgen spectrum 
by using a gypsum reflecting crystal, measurements may be obtained 
beyond 3 A.TJ. The instrument is designed for both the camera 
and window methods of measurement. J. F. S. 

Fine Structure of Rdntgen Spectra. Adolf Smekal 
( Physikal . Z., 1921, 22, 559 — 561). — A theoretical discussion of 
the fine structure of Rontgen spectra in which it is shown that if 
the sum of the quanta of an electron layer is k, that is, the layer 
is i-quantal, then the number of energy levels belonging to the 
layer is 2 k— 1. According to Bohr, the O-layer of the heaviest 
elements is tri-quantal and the P-layer is di-quantal; it follows 
that there must be 50 and 3 P energy levels. Wentzel has shown 
by means of his principle of selection that the 0-layer is actually 
tri-quantal. J. F. S. 

The Existence of a New Radioactive Emanation in the 
Springs of Bagnoles-de-l’Orne and its Surroundings. P. 

Loisel (Compt. rend., 1921, 173, 1098 — 1101). — In studying the 
gases dissolved in the water of a large number of springs in the 
region of Bagnoles-de-rOme, a curve of activity was obtained 
which could not be explained by the presence of any known 
emanation. The curve showed at first a decreasing activity, 
then a rise to a maximum, followed by a decrease. The results 
indicate the presence of a new, simple, radioactive substance, to 
which the author provisionally gives the name emilium . W. G. 

Radioactivity and Atomic Constitution. Lise Meitner 
(. Naturwi88 ., 1921, 9, 423—427 ; from Chem. Zentr ., 1921, iii, 847). — 
A discussion of the subject of isotopes in relation to atomio trans- 
formations. From a formula connecting the number of nuclear 
constituents with the number of helium nuolei and the number of 
electrons, four possible types of atomio disintegration of radio- 
active elements are deduoed. G. W. R. 
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Adsorption of Radium by Barium Sulphate. Frank 
E. E. Germann (J. Amer, Chem. Soc ., 1921, 43, 1616—1021). 
From experiments on the adsorption of radium, from a radium 
barium chloride solution, containing 22*79 XlO" 10 gram of radium 
per c.c., by barium sulphate, it is shown that Kroeker s adsorption 
law is true in the case of the adsorption of a radioactive substance. 
The adsorption law of Freundlich is found to be equally true in 
the case of a radioactive substance. Consequently , it follows that 
the laws which apply to the adsorption of easily weighable masses 
also apply with an equal degree of accuracy to masses of the order 
6 x 10“® gram adsorbed by 1 gram of adsorbent. The relationship 
existing between adsorption taking place during precipitation and 
that taking place on a solid precipitate of definite surface area has 
been discussed. J. F. S. 


The Radioactivity of Mineral Springs. II. Erich Ebler 
and A. J. van Rhyn (Z. anorg. Chem., 1921, 119, 136 — 144; cf. A., 
1911, ii, 1049). — Borings for thermal water undertaken by the town 
of Heidelberg in 1913 provided an opportunity for studying the 
relationship of radium to radium emanation content and the 
influence of depth and geological considerations on the radioactivity 
of the water. The waters from these borings were also compared 
with those from other springs. In the Heidelberg waters the 
radium emanation content was constant at about 10" 10 “ Curie ” 
per litre, and was independent of the depth of the boring down 
to 600 m. The granite springs of L6wenbrunnen show a higher 
and the New Red Sandstone springs of Felsenmeer a lower emana- 
tion content, in agreement with the known relatively high radium 
content of granite and the low radium content of sandstones. 
The radium salt content of the water from the Heidelberg borings 
was of the order 10~ 12 gram per litre, but rose at a depth of 690 m. 
to 0*97* 10~ 10 , of the same order as that in the Max spring at Bad- 
Diirkheim ( loc . cit.). This observation supports the view that 
the radium content increases with the depth of the spring. The 
granitic water of Lowenbrunnen does not show a high radium 
salt content corresponding with its high emanation content. It 
is important when comparing different waters to measure both 
radium and radium emanation content, as these may vary inde- 
pendently of each other. E. H. R. 

Tbe Adsorption of Radioactive Substances. II. Erich 
Ebler and A. J. van Rhyn (Ber., 1921, 54, [J5], 2896—2912; 
cf. A., 1911, ii, 957). — The view has been expressed previously 
(loc. cit.) that the colloidal condition does not exercise a directive 
influence on the behaviour of colloids towards radio-elements, 
but that this depends on the chemical nature of the substances, 
the reactions which occur being expedited by the increased surface. 
Thus, the adsorption of radioactive material by silica or, more 
precisely, by its hydrate, is due to the formation of sparingly 
soluble silicates which owe their origin to the acidic nature of the 
hydrate. The disoordant results obtained by many observers 
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are due to the fact that the acidity of the solution plays an im- 
portant part, since acid has a de-adsorbent action probably in 
accordance with the scheme : RaSiOg +2HCl=RaCL +H2Si0 8 . 
In addition, the silicic acid and its gels which have been used 
are very ill-defined products which, owing to the number of factors 
affecting their condition, are frequently not reproducible* In 
this connexion it is pointed out that the statement of Horovitz 
and Paneth (A., 1915, ii, 305) that the separation of silica during 
the estimation of radium in minerals is of no importance is only 
true within certain limits, since if free acid is not present in con- 
siderable quantity, the precipitate carries down radium. 

The adsorptive power of charcoal for radioactive material 
appears difficult to explain in the light of the hypothesis outlined 
above. It is pointed out, however, that the varieties of charcoal 
employed never consist of pure carbon. In a series of experiments 
the adsorptive power of blood and animal charcoal towards 
uranium -X has been compared with that of pure charcoal in 
differing degrees of fineness (prepared by the carbonisation of 
pure sugar, extraction of the residue with water, and ignition of 
the product at bright redness). It is found that the selective 
adsorption of uranium -Z by pure carbon is very much less than 
that of the impure varieties. An active preparation is obtained, 
however, when pure charcoal is mixed with the residues prepared 
by extracting blood or animal charcoal with water or dilute acid 
and subsequent evaporation of the extracts to dryness. The 
adsorptive power of impure charcoal, therefore, appears to be due 
to the impurities contained in it. 

The adsorption of radium by barium sulphate has been examined 
further. This so-called “ precipitation ” of radium sulphate is 
not, in reality, a precipitation in the usual sense since, on account 
of the small concentration of radium, the solubility product 
L=K.Ctla-Cbo 4 is seldom attained. It is shown that co-precipi- 
tation of radium sulphate with barium sulphate from solutions 
containing radium and barium is only complete when the barium 
is completely precipitated. An exact distribution of radium 
between the solid and liquid phase does not appear to occur. , 

H. W. 

The Adsorption of Thorium-B and Thorium-C by Ferric 
Hydroxide. John Arnold Cranston and Robert Alexander 
Burnett (T., 1921, 119, 2036 — 2044). 

Excitation of Atoms to Emission of Light by Electronic 
Collisions. IV. Behaviour of Individual Members of a 
Series. R. Seeliger ( Physikal . Z., 1921, 22, 610 — 613; cf. A., 
1921, ii, 143, Z. Physik ., 1920, i, 355; 1921, 5, 182, 7, 93).— An 
examination of the spectra of helium, hydrogen, mercury, and 
neon produced by collisions with electrons shows that two kinds 
of series are produced, the one, which shows the regular behaviour, 
namely, that the optimal velocity increases with increasing 
member number, and the intensity maximum is displaced toward 
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the cathode with increasing member number, and the other, where 
the opposite behaviour is observed. To the first belong the 
Balmer series of hydrogen and both subsidiary triplet series of 
mercury, w hils t to the second belong, the series of neon and helium. 

J. F. S. 

Entropy of Electron Gas. Richard C. Tolman (J. Amer. 
Ghent . Soc., 1921, 43, 1592— 1601) —It is shown that considerable 
simplification in expression and thought can be achieved by treat- 
ing electrons as atoms of a chemical substance. This substance, 
which may be regarded as a gas “ plus que parfait” owing to the 
very considerable force of repulsion between electrons, will not 
deviate appreciably in behaviour from a perfect monatomic gas 
if the concentration is low enough and the temperature high enough 
so that the effects produced by the repulsive force between the 
electrons can be neglected in comparison with the effect produced 
by their thermal agitation. It is shown with a reasonable certainty 
that the entropy of electron gas may be calculated from the 
theoretical equation, S=5I2R log* T—R log* p+3/2i2 log* Jf 
which is found to apply to the monatomic gases. Using this equa- 
tion, the entropies of 1 mol. of electron gas in equilibrium with 
metal filaments at 2000° are found to be : tungsten 53*3, tantalum 
52*3, molybdenum 51*0. The entropy may also be calculated 
from the heat of vaporisation of the electron gas by the equation 
#=AH/T, in which A H is the heat absorbed when 1 mol. of elec- 
trons is reversibly evaporated at T. The following values are 
obtained: tungsten, All— 107270 cal., £=53-6; tantalum, A£f= 
107970 cal., $=54*0; molybdenum, AjET=109770, S=5 4*9. 

J.F. S. 

Thermal Ionisation of Metallic Vapours. Richard C. 
Tolman (J. Amer. Ghem . Soc ., 1921, 43, 1630 — 1632). — Making 
use of work recently published on the entropy of electron gas (see 
preceding abstract) it is shown that further information on the 
thermal ionisatior of metallic vapours may be obtained. Thus 
assuming that a metallic vapour can ionise into a positive ion and 
an electron thus : R=R++E~, it is shown that A F=EQ— 
5/2RT log* T+(5/2R—3/2R log* Mjs—S-JT which connects the free 
energy with the heat content and the entropy and is of the same 
form as the well known free energy equation AF= Afl^— 
A G P T log* T+IT. The ionisation constant is given by the equa- 
tion log* K^—EQ/RT+5/2 log* 37 — (5/2 — 3/2 log* Ms-S^R), or, 
putting in tne numerical values of the constants Q= 96540 coulombs, 
Mg (the molecular weight of electron gas) =5*44 X lO” 4 gram. 
$= — 3*2 cal./degree and -8=1*985 cal. /degree the equation becomes : 
log* Z j ,= -504027/T+2*5 log T-6-69, where E is the ionisation 
potential in volts. Using the above formulae, the author calculates 
the ionisation of calcium in the sun. Taking the ionisation potential 
as 6*1 volts, the partial pressure of un-ionised calcium vapour as 
4 atms., and the temperature as 5500° abs., it is found that the 
partial pressure of the calcium ion or electron gas is 0*07 atm., 
corresponding with 1*7% ionisation. J. F. S. 
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New Detectors of High Frequency Vibrations. W. Heike 
(Z, anorg. Chem ., 1921, 118, 255 — 263). — Ah account of experi- 
ments made with the object of discovering an artificial detector 
for use as a substitute for pyrites in wireless telegraphy. Pre- 
parations of zinc arsenide, ZnAs 2 , containing crystals of zinc anti- 
monide, ZnSb, proved specially sensitive. The zinc-arsenic alloys 
are discussed in the succeeding paper (this vol., ii, 60). 

E. H. R. 

Conductivity of Solutions of Ternary Electrolytes in Propyl 
Alcohol. Charles A. Kraus and John Egbert Bishop (J. 
Amer. Chem. Soc. 9 1921, 43, 1568 — 1575). — The electrical conduc- 
tivity of anhydrous calcium nitrate and magnesium nitrate hexa- 
hydrate in anhydrous propyl alcohol and magnesium nitrate 
hexahydrate in mixtures of propyl alcohol and water has been 
determined at 18° for a series of concentrations. The present 
results are compared with those of Schlamp (A., 1894, ii, 376) 
on lithium and calcium chlorides and it is shown that his results 
indicate that the calcium chloride must have been hydrated. 
Neither the present work nor that of Schlamp supports the view 
that ternary salts ionise in this solvent according to a binary 
process. The specific conductivity of anhydrous propyl alcohol 
at 18° is l-7xl0“ 7 . J. F. S. 

The Theory of Electrolytic Ions. XXVI. How is the 
Limiting Value of the Molecular Conductivity of Strong 
Electrolytes Determined? Richard Lorenz (Z. anorg . Chem. f 
1921, 118, 209—222 ; cf. A., 1921, ii, 158, 481, 482, 483).— A graphic 
method for determining the limiting molecular conductivity /** 
of univalent electrolytes is described, based on Herz’s theory of 
ionic conductivity (A., 1921, ii, 482). According to this theory, 
the conductivity of a single ion is expressed by the equation 
B(Xq — X)=^(<d), where B is a constant and a>=A[$]i, where A 
is another constant and S is the concentration. The ionic conduc- 
tivity X of the theory is identical with the molecular conductivity, /x. 
The graphic method described depends on the fact that, by means 
of the constants A and B , the [^—conductivity curve of any 
substance can be transformed to coincide with a “ universal con- 
ductivity curve.” The molecular conductivities as ordinates are 
plotted against [S]$ as abscissae on a prescribed scale, and by a 
simple geometric process the curve obtained is transformed into a 
form of the universal curve. By comparing this derived curve 
with a series of standard curves printed on transparent paper on 
the same soale, the values of ^ and of the constant B can be read 
off on the ordinate axis. E. H. R. 

Concentration and Potential Fall at Boundary Surfaces. 

H. Frexjndlioh (Z. Elektrochem ., 1921,27, 505 — 511). — A theoretical 
paper in which the change in concentration and the E.M.F. at 
the boundary surfaces of two liquids is considered. It is shown 
that the concentration of saponin or amyl alcohol in the foam 
produced at the air-water interface is due to the lowering of the 
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surface energy at the interface. All cases of adsorption are shown 
to be fundamentally due to the same cause. The case of adsorp- 
tion on crystal faces is particularly considered, and although in 
this case the adsorption is held to be due to residual affinity, it is 
shown that here the phenomenon is molecular-kinetic, whilst with 
the surface tension a thermodynamic function is employed. In 
the case of surface tension, the mean value of a large number of 
molecules is considered, whilst with crystal surfaces when con- 
sidering the residual valencies individual molecules only are con- 
cerned. The E.M.F. existing at interfaces and the changes effected 
by the introduction of foreign non- electrolytes is considered. 

J. F. S. 

The Normal Potential of Silver. I. M. Kolthoff (Z. anorg. 
Chem ., 1921, 119, 202 — 212).— The electrolytic potential of silver 
was measured in silver nitrate solutions varying in strength from 
0*001 to 0*1 N at 18° against a normal calomel electrode. The 
mean value found for the silver potential was —0*7887 volt against 
the normal hydrogen electrode. Potassium nitrate, up to a con- 
centration of 1*0 jV, has no measurable effect on the potential of 
the silver electrode. From measurements with a silver-silver 
bromide electrode in solutions of potassium bromide from 0*001 
to 0-5JV, the solubility product of silver bromide at 18° was found 
to be 4*1 x 10~ 18 . The concentration of bromine ions can be calcu- 
lated from the equation log [Br] = (— tt— 0*34852)/0*0576. In 
presence of sulphates in solution, the silver electrode becomes 
“ nobler ” ; the same is true of the mercury electrode. E. H. R. # 

Some Phenomena in the Electromotive Behaviour of 
certain Metals. Nil Ratan Dhar (Z. anorg. Chem., 1921, 118, 
75 — 80). — If the potential difference between a metal and a solution 
of one of its salts increases with increasing dilution, it is to be 
expected, by extrapolation of Nernst’s formula, that the potential 
difference would be still greater when the metal is in contact with 
water or a solution of a neutral electrolyte. Conversely, if the 
E.M.F. decreases as the dilution increases, it should be still less 
in water or a solution of a neutral electrolyte. A large number 
of measurements were made to test these theoretical deductions. 
The metals magnesium, zinc, and aluminium gave each a smaller 
E.M.F. in water or a neutral electrolyte than in a solution of its 
own salt, instead of greater, as was to be expected. Similarly, 
nickel and tin, by giving greater E.M.F . in water or neutral electro- 
lytes, behaved in a manner contrary to what was expected. Only 
the metals antimony, copper, and silver, which have small solution 
tensions, behaved in the way indicated by theoretical considera- 
tions. A large number of measurements were made of the E.M.F . 
given by pairs of the above metals in water and potassium chloride 
solution respectively. E. H. R. 

Electromotive Behaviour of Aluminium. A. Smits (Z. 
Elektrochem., 1921, 27, 523 — 526). — Polemical. An answer to the 
oriticism of Gunther-Schulze (A., 1921, ii, 535) to the author’s 
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paper (A., 1920, ii, 579) in connexion with anodic polarisation and 
passivity. The author maintains his former position. J. F. S. 

Electromotive Behaviour o! Aluminium. III. A. Smits 
and 0. J. nu Gruyter (Proc. K. Akad . Wetensch. Amsterdam, 
1921, 24 , 86—91; cf. A., 1920, ii, 579; 1921, ii, 371).— A con- 
tinuation of previous work (loc. cit.). The influence of mercury 
on the potential of aluminium immersed in a solution of aluminium 
sulphate has been investigated. The aluminium electrode was 
placed in a solution of aluminium sulphate and small quantities 
of a mercury salt were added at intervals, and the potential was 
measured repeatedly. The influence of oxygen on the process 
was prevented by a stream of nitrogen which was continuously 
bubbled through the solution. It was found that the potential 
of the aluminium at first became less negative, reached a minimum, 
after which it rose to a strongly negative value which increased 
to a maximum. The maximum value was maintained for some 
time and then fell to a value which was close to the mercury 
potential. Up to the point where the maximum was observed, 
the aluminium electrode was grey in colour, but during the last 
stage it became lustrous, due to a coherent film of mercury. The 
changes are considered in connexion with the three-phase equi- 
librium of the four component system AT!* — Hg" — anion — H 2 0. 

J. F. S. 

Electrochemical Investigations of Gold-Copper Mixed 
Crystals. Richard Lorenz, W. Fraenkel, and M. Wormser 
( Z . anorg. Chem., 1921, 118 , 231 — 253). — In connexion with the 
study of discharge and decomposition potentials, experiments were 
made in which a series of gold-copper alloys were used as anodes 
in an electrolytic cell. For studying the discharge potentials, 
N j 10-sodium hydroxide was used as electrolyte, with a copper 
cathode, and the cell was charged for a short time, about two 
minutes, with an E.M.F. of about 4 volts. The discharge potential 
was then plotted against time. With pure copper and with alloys 
containing less than 0*2 atom of gold, a distinct arrest occurred 
in the curve, whilst alloys with 0*2 atoms of gold and upwards 
behaved like pure gold, giving a smooth discharge curve. The 
charging, or decomposition, potentials were studied, using as electro- 
lytes first a solution containing sodium hydroxide and ammonia, 
and then copper sulphate. In the former case, copper or an alloy 
with 0*1 atom of gold showed an early rise of current with E.M.F., 
followed by a fall to zero and then a steady rise starting at about 
0*7 volt. With 0-2 atom or more of gold, no current passed until 
the E.M.F. reached 1*05 volts, and the current increased steadily 
with the E.M.F. Using copper sulphate as electrolyte, the decom- 
position potential rose steadily with the gold content of the alloy 
up to about 0-25 atom of gold, and from 0*35 atom of gold upwards 
was indistinguishable from that of pure gold. This is in agreement 
with Tammann’s observations on the limiting composition in gold- 
copper alloys (A., 1920, ii, 672). It is shown experimentally that 
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changes in the resistance of the cell during the experiments have 
no appreciable influence on the results obtained, and it follows that 
the maximum and minimum in the decomposition potential curves 
and the arrest point in the discharge potential curves for copper 
and the alloys less rich in gold have a common cause. 

£2. H. B. 

Metallographic Investigations on the Cathodic Deposition 
of Metals on Aluminium and Chromium. S. Kyropoulos 
(Z. anorg. Chem., 1921, 119, 299 — 304). — The cathodic deposition 
of copper, silver, chromium, and nickel on aluminium and chromium 
was studied. Copper and silver from nitrate solution, with a 
current density of 0*01 to 0*1 amp. per sq. cm., are deposited on 
tempered aluminium principally on the intercrystalline boundaries 
and to a very limited extent on the crystal faces, whilst chromium 
and nickel are deposited more freely in isolated spots on the crystal 
faces. With chromium and nickel, a higher current intensity 
favours deposition on the crystal faces of the aluminium. From 
cyanide solution copper may be deposited on the crystal faces 
when the current intensity is high; on pressed aluminium it is 
deposited along the gliding lines. It is noteworthy that deposition 
on the crystal faces is favoured under conditions such that produc- 
tion of hydrogen at the cathode is possible. Resistance to copper 
deposition is most clearly shown by passive chromium, deposition 
occurring only on isolated spots of non-passive metal or impurity. 
Under conditions which destroy the passivity of the chromium, 
such as hydrogen evolution at the cathode, deposition occurs on 
the crystal faces of the chromium. E. H. R. 

Electrolysis of Aqueous Solution of Cerous Salts. A. B. 

Schi0tz (Z. Elektrochem ., 1921, 27, 521—523; cf. A., 1921, ii, 
589). — After a short account of the work which has previously 
been carried out on the electrolysis of solutions of the rare earth 
salts, and of that on the cerium alloys, experiments are described 
on the electrolysis of concentrated solutions of mixtures of cerous 
and ferrous chlorides to which various additions had been made. 
The electrolysis took place between a platinum spiral which served 
as anode and a platinum gauze covered with lead dioxide which 
served as cathode. The solutions, which were used warm, contained 
30 grams of lactic acid neutralised by sodium or potassium hydr- 
oxide, and 5 — 10 grams of sodium chloride in 400 c.c. of water 
to which was added cerous chloride (7*0 — 3*5 grams) and ferrous 
chloride (4*5 grams). The electrolysis was effected with a current 
density of 0-4— 2*0 amp./sq. cm. and yielded in all cases a black, 
powdery deposit which was metallic and contained about 62% of 
cerium. Whether or no it contained oxygen could not be ascer- 
tained because of the difficulty of drying the substance without 
oxidation. The deposit corresponds with the iron-cerium alloy, 
Ce 2 Fe 3 , prepared by Vogel (A., 1912, ii, 557). The electrolysis of 
cerous chloride in the presence of chloride of mercury, nickel, 
platinum, zinc, or aluminium gave deposits which contained no 
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cerium. The addition of potassium lactate to solutions of oerous 
chloride raises the overvoltage by 0*15 volt. J. F. S. 

Biochemical and Electrochemical Oxidation of Organic 
Compounds. Fr. Fighter (Z, Elektrochem ., 1921, 27, 487— 
494). — A general discussion of electrolytic and biochemical oxidation 
of organic substances in which a number of similarities in the two 
processes are indicated. J. F. S. 

Magnetism and the Constitution of Atoms. Pierre Weiss 
(Rev, set ., 1920, 58, 645 — 659). — A review of work already published 
(see A., 1911, ii, 91, 183, 250, 367, 694; 1915, ii, 737). 

Chemical Abstracts. 

Behaviour of Substances near the Absolute Zero. William 
R. Fielding (Chem, News , 1921, 123, 97 — 99). — The results pre- 
viously obtained by the author (A., 1920, ii, 732; 1921, ii, 487) 
are applied in the present paper to several substances in the neigh- 
bourhood of the absolute zero. Making use of the specific heat of 
lead determined by Kammerlingh Onnes and Keesom over the 
range 46°Abs. — 14°Abs., the author has determined the specific heat 
over the range 14°Abs.— 0°Abs. by three methods and finds that by 
plotting the specific heat curve the specific heat appears to be zero 
at 6°Abs., by plotting the specific heats against the absolute temper- 
atures the values 10°Abs., 5=0-0053, 2°Abs., 5=0-0012 and l°Abs., 
5=0-00005 are obtained, whilst applying Debye’s law (atomic 
heat=&7 73 ) leads to values which demand that the molecule of 
lead must change from Pb 8 to Pb( 800(H4000 ). Similar calculations 
are made for water, copper, and carbon, and the absolute molecular 
weight is calculated for the absolute zero. The values recorded 
are, water 540, lead 1456, and copper 9450. If the values of p, the 
number of single molecules in the complex molecule, are plotted, it 
becomes possible to obtain by extrapolation the values for other 
elements. The values of p are shown to be periodic, thus, iodine 
6-3, bromine 6-6, chlorine 14, and fluorine 24 all at 0°Abs. In the 
case of mercury, p is slightly greater than 2. The number of 
atoms in the benzene, naphthalene, and anthracene polymerides 
at the absolute zero are respectively 84, 100, and 132. J. F. S. 

The Properties of Organic Liquids. W. Herz (Z. anorg. 
Chem ., 1920, 118, 202 — 206). — The relation T e ld e Jn~ const., 
where n is the number of atoms in the molecule, has been found to 
hold for 27 non-associated organic liquids and to have a 
value approximately equal to 450. When this is combined with 
the formula n=T c /0-9p c (A., 1920, ii, 285), the relation T«.p c /d«. 2 = 
const, is obtained, which should have a value of about 225x10®. 
This relation was verified for the above 27 liquids, with the excep- 
tion that acetylene and carbon dioxide give respectively high and 
low values. It was shown previously (A., 1920, ii, 736) that the 
relation d„=Af/9-24z, where z is the total of the valencies of the 
atoms in the molecule (C=4, N=3, 0=2, H=l), also holds for 
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non- associated liquids. With the first equation above, this gives 
TjtjM \/?i=48*7, which has been verified for a number of aliphatic 
liquids. In the case of aromatic liquids, the relation holds if the 
valency of carbon is taken as 3. From Trout on’s rule JHf.L/T c =14, 
it follows that Lz/Vn=6 86, and this is also found to hold for a 
number of fluids, but aniline and dimethylcycZohexane give high 
values. Finally, from the relation L=0*666p c /d c , it follows that 
p c z/d 6 Vn=mQ, and this relation is also satisfactorily verified in 
most cases, but acetylene gives a high value. It is pointed out 
that these relations can only be tested for relatively simple sub- 
stances, of which the critical data do not differ widely. Not 
improbably complications may arise when data are available for 
other types of substance. E. H. R. 

General Improvement of the Equation of Condition : 
Special Equation of Condition for Hydrogen. L4on Schames 
(Physikal. Z 1921, 22, 630 — 634). — A theoretical paper in which 
the constants a and b of van der Waals’s equation are considered 
on the basis of a perfectly rigid atom. A general equation of 
condition is evolved, and taking account of the compressibility of 
the atoms the equation pv(l— 6/v)+a 0 /v(a— < y 0 /v)=i2T is deduced for 
hydrogen. J. F. S. 

Joule-Thomson Effect for Air. Frederick G. Keyes 
(J. Amer. Chem. Soc., 1921, 43, 1452 — 1470). — The Joule-Thomson 
coefficients of air have been calculated from the author’s equation 
of state for air based on the measurements of pressure, volume, 
and temperature by Amagat (Proc. Nat . Acad. Sci ., 1917, 3, 323), 
and have been compared with the coefficients as measured by 
Joule and Thomson, by Noell, and by Hoxton. The measurements 
of Joule and Thomson accord well with the calculations except at 
zero degrees, whilst the recent careful measurements of Hoxton 
( Physical Rev ., 1919, 13, 438) exceed the calculated values between 
0° and 100° by about 15%. The value of the ice-point absolute 
temperature (273*36) deduced from the Chappuis 1000 mm. con- 
stant-pressure expansion coefficient for air, corrected by means 
of the Hoxton Joule-Thomson coefficients is too large, due to the 
fact that the Chappuis expansion coefficient is too small and 
the Joule-Thomson values too large. The calculated expansion 
coefficient and the Hoxton and Joule-Thomson coefficients lead to 
7 7 0 =273*197. The value !T 0 =2 73*135 is, on the other hand, shown 
to be substantially correct in that this value is the mean value 
obtained by graphically extrapolating the measured constant 
volume and constant pressure expansion coefficients of air, nitrogen, 
hydrogen, and helium measured at various ice-point pressures. 
The value 273*135 is also the mean of Tq as deduced from the same 
data by means of the equations of state for the respective gases. 
The pressure coefficient at zero of the Joule-Thomson coefficient 
as obtained by Hoxton is shown to be much larger than that ob- 
tained by other observers. The pressure coefficient given by Vogel 
and Noell (8*8 x 10"*) is twice that calculated from the equation 
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(4*5 X 10“ 4 ) for low pressures, but agrees approximately with that 
calculated for high pressures, by means of the equation of state. 
The Bradley and Hale average pressure coefficient to 200 atmo- 
spheres at 0° is shown to be 7*3 X 10 ” 4 , whilst the average value over 
this range calculated by the equation of state is 7*1 X10" 4 . The 
Joule-Thomson coefficient itself at one atmosphere, as given by 
Vogel and Noell, is 0*277°, and from Bradley’s work 0*268°. The 
equation gives 0*261°. An explanation of the discrepancies in the 
observed Joule-Thomson numbers is suggested which assumes 
that at the low pressure surface of the plug a temperature drop is' 
superposed on the Joule-Thomson temperature change due to the 
momentary persistence of the fine gas streams issuing from the 
pores of the plug and their subsequent expansion. It is shown 
that this effect would produce a large apparent pressure coefficient, 
since the specific effect of the velocity-persistence-effect is shown 
to vary inversely as the pressure. The value of the measured Joule- 
Thomson effect at 0° and one atmosphere pressure is given as 0*303 
by Hoxton, whilst that deduced from the high pressure measure- 
ments of Bradley and Hale is 0*268, as compared with 0*261 cal- 
culated by the equation of state. The Joly constant- volume 
specific heats of air are considered, and it is shown that a correction 
is required to compensate for the increased specific heat of the 
copper sphere used by Joly to contain the air. The corrected 
Joly values are shown to be independent of pressure, which fact 
confirms the validity of the form of the air equation of state em- 
ployed. As a further consequence, it is pointed out that at low 
pressures the Joule-Thomson effect must vary inversely with the 
absolute temperature. Another important consequence is that the 
constant volume air thermometer scale reads directly on the absolute 
scale and therefore requires no correction. J. F. S. 

Simple Methods for the Determination of Melting Points 
and Critical Temperatures. The Melting Point of Arsenic. 

W. Heike ( Z . anorg . Chem ., 1921, 118, 254). — In a paper under 
the above title, Rassow (A., 1921, ii, 164) quotes the author’s 
determination of the melting point of arsenic, 830°. The author 
points out that later work gave a value 814*5°, which is more 
trustworthy (A., 1916, ii, 248). E. H. R. 

Theory of Concentrated Solutions. Separation of Solids 
from Organic Mixtures. J. Timmermans (Bull. Soc. chim . 
Belg ., 1921, 30, 276 — 290; cf. A., 1909, ii, 388). — From a study of 
experimental data in the literature relating to the freezing points 
of binary organic mixtures, it is concluded that deviations from 
the behaviour of ideal mixtures cannot in all cases be accounted 
for by assuming combination between the components or poly- 
merisation, as suggested by Dolezalek and others (A., 1909, ii, 22; 
also Ikeda, A., 1908, ii, 932). It is necessary to take into account 
also certain physical factors, in the sense of van der Waals’s theory, 
in particular for systems of limited mutual solubility. A pro- 
visional scheme of classification of binary organic liquids is based 
on these phemiqal and physioal factors. 
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Freezing-point data respecting numerous binary mixtures con- 
taining benzene as the crystallising component were compared 
with the ideal curve obtained by plotting T and C from the thermo- 
dynamic equation: log* <7 = Q(T 0 — T)/2T 0 T, in which Q is 
the molecular heat of fusion of the component which separates, 
C is the number of molecules of the latter per 100 molecules of the 
mixture, T is the temperature at which this component separates, 
and T 0 is the solidifying point of the same substance in the pure 
state (cf. Washburn, “Introduction to the Principles of Physical 
Chemistry,” 1915, ch. 14). Experimental data for many of the 
mixtures agreed well with the curve, especially where the two 
components were closely related and not of widely different chemical 
character. Deviations from the curve in the direction of the axis 
of composition might reasonably be attributed to combination 
between the components, but deviations in the other direction 
could not in all cases be due entirely to polymerisation, and it is 
shown that they are to be expected if mixed crystals separate or 
if the components are not completely miscible in all proportions 
(cf. Kohnstamm, A., 1911, ii, 93). Similar considerations apply also 
to boiling-point curves, but abnormalities are here more frequent 
than with freezing-point curves. In many cases where the boiling- 
point curve is convex towards the axis of composition (cf . Dolezalek, 
be. cit .), the assumption of polymerisation sufficient to account for 
the abnormality appears inadmissible (for example, for carbon 
tetrachloride, benzene, toluene, etc.), and here again the results 
may be due to the existence of a range of immiscibility. This 
explanation was verified in a number of cases, the suspected 
mixtures separating into two liquid phases when their temperature 
was lowered sufficiently, by means of liquid air or solid carbon 
dioxide. ‘ J. H. L. 

The Temperature of the Vapour Arising from Boiling 
Saline Solutions. George Harker (J. Boy. Soc . New South 
Wales , 1920, 54, 218—226; of. Sakurai, T., 1892, 61, 495).— 
Experiments with solutions of calcium chloride boiled in a hypso- 
meter either by direct flame or by steam blown in, the only jacketing 
of the vapour column being by the slightly cooled issuing vapour, 
indicate that the vapour coming from a boiling solution has a 
higher temperature than the vapour from the boiling pure solvent. 

W. G. 

A Simple Receiver for Fractional Distillation under 
Diminished Pressure. E. J. Williams ( Chem . News , 1921, 
* j * 266). — A simple receiver for fractional distillation under 

reduced pressure, working on the principle of that of Lothar Meyer, 
is figured and described. It is constructed with a small distillation 
flask, a small wide-necked tap funnel, and an adapter. W. G; 

The Separation of Miscible Liquids by Distillation. 
Arthur Felix Dufton (T., 1921, 119, 1988—1994). 
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Temperature Correction in Bomb Calorimetry. N. H. 

EngstrOm ( Tekn . Tidskr. Kemi Berg ., 1921, SI, 18 — 21). — A 
formula is evolved for the correction of temperature in bomb 
calorimetry. This formula is for general use where the tedious 
calculations by the application of the classical equation of Regnault- 
Pfaundler is not absolutely necessary. It is given as follows : 
jfc— (1 — -n)^— v. The order and significance of the letters are the 
same as in the Regnault-Pfaundler equation. This new formula 
was tested by a large number of determinations and its error falls 
within the limits ±0*001 — 0*003°. The error was seldom as high 
as ±0*003°. Chemical Abstracts. 

Constitution and Heats of Combustion. F. Otto H. Binder 
(Chem. Zeit ., 1921, 45, 1114 — 1116; cf. A., 1921, ii, 241, 435).— 
In continuation of the method previously described (loc. cit.) for 
calculating the heat of combustion of a substance from its consti- 
tutional formula, the author has worked out from a consideration 
of a large number of hydrocarbons the average value of the follow- 
ing : Hydrogen atom attached to carbon 55560, carbon-carbon 
linking 16258, one carbon valency 24495, compared with 24240, 
the value obtained by calorimetric experiments on wood charcoal. 
The heat of combustion of a compound accordingly equals 
cHx 55560 +yx 24240 +zx 34170, where cH is the number of 
carbon valencies bound to hydrogen, y the number not bound to 
either hydrogen or oxygen, and z the number of free carbon valencies. 
From consideration of hydrogen cyanide, cyanogen, and acetonitrile, 
a mean value for one carbon-nitrogen valency of 35301 cal. is 
obtained. G. F. M. 

Absolute Value of the Energy of the Linkings between 
the Atoms of Compounds. M. Padoa (i Gazzetta , 1921, 51, 
ii, 239 — 245). — The method of calculation used by Fajans (A., 1920, 
ii, 354) is substantially that employed by the author (A., 1919, 
ii, 96), who, however, assumed the value 42 Cal. for the heat of 
sublimation of diamond and graphite indicated by Thomsen’s 
results, whereas Fajans, on the basis of relationships established 
by Griineisen between the heat of sublimation of a solid monatomic 
element and the ratio of atomic heat to the coefficient of thermal 
expansion, concluded that the heat of sublimation of carbon is at 
least 275 Cal. per gram-atom. In spite of the large difference 
between these two values, both authors conclude that the energy 
of the linkings between the carbon atoms is almost the same in 
diamond and in aliphatic hydrocarbons. It seems probable that 
neither of the above two values is the correct one, and the author 
considers 150 Cal. to be more nearly the truth ; Kohn (A., 1921, 
ii, 302) arrives at values similar to this. Steiger’s results (A., 
1920, ii, 355, 735) are also discussed. 

Taking the value 150 Cal. for the heat of sublimation of 1 gram 
atom of carbon and 81*3 Cal. for the heat of dissociation of 1 gram 
molecule of hydrogen, the energy of the C-C linking is calculated 
for the aromatio and aliphatic hydrocarbons previously considered. 
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The results show that the energy of the linking increases from 
simpler to more complex compounds. The differences of the 
values referred to graphite and to diamond vary from 5 to about 
7% and are small considering that the side of the hexagon is 
6*2xl0“ 8 cm. in benzene and 1*45 xlO~ 8 cm. in graphite. 

The energy of the simple linking in ethane is 69*9 Cal., that of 
the double linking in ethylene, 2 x 59*65 Cal., and that of the triple 
linking in acetylene, 3x53*33 Cal. The heat of combustion of 
acetylene (3 mols.) being 938*4 Cal. and that of benzene vapour 
783*3 Cal., the difference between the three triple linkings and the 
nine simple linkings is 155*1 and that between one triple linking and 
three simple linkings hence 51*7 Cal. ; the numbers just given for 
ethane and acetylene lead to the value 49*7 Cal. The absolute 
values of the double and triple linkings are, therefore, positive and 
unsaturated hydrocarbons all highly exothermic when formed 
from the free atoms. These considerations have been extended 
to various endothermic reactions, such as the formation of hydrogen 
telluride, the formation of cyanogen from carbon and nitrogen, 
the formation of nitrous and nitric oxides, the results indicating 
that, in all probability, all compounds must be formed from free 
atoms with generation of heat. T. H. P. 

Compressibility of Benzene, Liquid and Solid. Theodore 
W. Richards, Edward P. Bartlett, and James H. Hodges 
(J. Amer. Chem. Soc ., 1921, 43, 1538 — 1542). — The compressibility 
of liquid benzene has been determined at 20°, solid benzene at 0°, 
and toluene at 0° and 20°, using a steel piezometer previously 
described (Richards and Bartlett, A., 1915, ii, 229). It is found 
that the compressibility of solid benzene at 0°, (&v/APv 0 ) T , is 
0*0000305 over a pressure range 100 to 500 megabars. Incidentally, 
the compressibility of liquid toluene at 0° over the same pressure 
range was found to be 0*0000618. A new determination of the 
compressibility of liquid benzene at 20° confirmed satisfactorily 
the previous determination made in a glass piezometer (Richards 
and Shipley, A., 1916, ii, 376), giving the value 0*00007207 for the 
same range. The compressibility of solid benzene is shown to be 
less than half that of liquid benzene at the same temperature. 
Thus another case, supporting the majority of those investigated, 
is found in which the solid shows a much smaller compressibility 
than the liquid (A., 1915, ii, 518). No interpretation of this result 
is offered at present. J. F. g. 

Relative Volumes of the Chemical Elements. Hawksworth 
Collins (Chem. News , 1921, 122, 76—77, and 123, 95— 97).— A 
continuation of previous work (A., 1921, ii, 168). In the first part, 
a table is given of the relative volumes and the densities of a number 
of organic compounds, the latter quantity is compared with the 
experimentally determined values. The calculated results are 
based on the hypothesis previously put forward by the author. 
In the second part, a further long list is given. It is shown that 
the experimental facts obtained from the examination of 76 mole- 
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cules demonstrates that one relative volume of hydrogen is 15*25 
at 15° whether, Cl, Br, I, NH 2 , N0 2 , SH, C 2 H 3 , C 2 H, CO^e, C0 2 Et, 
C0 2 Pr, C0 2 H or —OH be displaced; in this case — OH= 13*29. 
In a further series of 24 compounds, the relative volume of hydrogen 
is 12*22 at 15° for the same replacements, OH= 10*21. The methyl 
group has a volume 31*67 at one end of a chain and 28*64 at the 
other end. When an atom of hydrogen the volume of which is 
15*25 is displaced by methyl, the volume of the latter is 31*67, and 
when the displacement occurs with hydrogen 12*22, the volume 
of the methyl is 28*64. The two valencies of carbon concerned are 
distinguished by the fact that one (first position) has hydrogen 
with a volume 15*25 and the other (second position) has hydrogen 
with a volume 12*22. J. F. S. 

Atomic and Molecular Volumes at the Absolute Zero. II. 

W. Herz (Z. anorg. Chem., 1921, 119, 221— 224). — In a previous 
paper it was shown by Lorenz and Herz (A., 1921, ii, 536) that 
the molecular volumes of alkali salts reduced to absolute zero are 
smaller than the sums of the volumes of the constituent atoms, 
similarly reduced according to the law of corresponding states. 
The inquiry has been extended to a number of simple inorganic 
compounds other than salts. In the hydrogen compounds the 
molecular volume is smaller than the sum of the atomic volumes, 
but the difference becomes smaller with increasing molecular 
weight. In the halogen acids, for example, these differences are, 
HF, 7*52; HC1, 3*09; HBr, 1*09; HI, 0*01. In the trihaloids of 
the elements of the fifth group, however, the molecular volume is 
greater than the sum of the atomic volumes . The molecular volumes 
are also calculated from the dielectric constant by the Clausius- 
Mossotti equation y=D— 1/D+2.M Id. The values obtained are 
sometimes greater and sometimes smaller than the actual molecular 
volumes. The divergences may be due to association in the liquids. 

E. H. R. 

Surface Tensions and Densities of Liquid Mercury, Cad- 
mium, Zinc, Lead, Tin, and Bismuth. Thorfin R. Hogness 
(J. Amer. Ckem. Soc., 1921, 43, 1621 — 1628). — The densities of 
liquid zinc, cadmium, tin, lead, and bismuth have been determined 
at various temperatures and the following values obtained : zinc 
<2=6*59 — 0*00097 (£—419), lead <2=10*71— 0*00139(2-327), cad- 
mium <2= 8*02 — 0*00110(2—320), bismuth <2= 10*07 — 0*00125(2— 
269), and tin <2=7*01 — 0*00074(2—232). The surface tension for 
mercury and the above-named molten metals has been determined 
by the Cantor drop pressure method for a series of temperatures. 
The values of the surface tension may be calculated by the following 
equations: mercury r=467 — 0*043(2+39) — 0*000386(2+39)*, bis- 
muth r=378 — 0*063(2—269), cadmium r=630 — 0*065(2—320), 
lead r=444 — 0*077(2—327), tin r=531 — 0*080(2—232), and zinc 
r= 758 — 0*090(2—419). It is shown that there is no appreciable 
difference between the surface tensions of mercury in dry air, 
hydrogen, and a vacuum. J. F. S. 
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Relationship oi the Internal Friction o! Organic Liquids 
to other Properties. W. Herz (Z. Elektrochem ., 1921, 27, 
518 — 521). — In the case of a large number of simple non- associated 
organic liquids an approximately constant relationship exists 
between the surface tension and the critical pressure. This re- 
lationship is y, : p c dQ=l*6x 10 4 , in which y, is the surface tension 
at the boiling point and p c the critical pressure. Between the 
surface tension and the internal friction (77,), both at the boiling 
point, the approximate relationship y, : 77,^6 XlO 8 exists. It is 
also shown that the two expressions, j3fy,/7V?,==const. and 
Ld 8 l y,=const., both hold for non-associated organic liquids, where 
M is the molecular weight, L the latent heat of vaporisation, and 
dg the density at the boiling point T g . In the case of the former 
equation, the constant value varies between 6-7 X 10 4 and ll*3x 10 4 , 
whilst in the latter the value is between 2*0 xlO 4 and 3*2 xlO 4 . 
Two relationships connecting the internal friction and the critical 
temperature respectively with the molecular refractivity are de- 
duced. These have the form rj s MR /T c = const, and v)gMR/Tg= 
const., where MR is the molecular refractivity. The constant in 
the first case varies between 1-1 XlO" 4 and 1*7 Xl0~ 4 and in the 
second case between 1*6 X 10" 4 and 3*2 X 10" 4 . If n is the number 
of atoms in a non-associated liquid, the quantity rjgn/Tg is con- 
stant and has a value between 0-86 X 10~ 4 and l*39x 10“*. Finally, 
it is shown that V e yslTg and V e i jg/T e are both constant for the 
same class of organic liquid. In the first case the value varies 
between 9-0 X 10~ 8 and 12-6 x 10~ 8 , and in the second case between 
5*8 x 1(T 8 and 8*0 x 10' 8 . J. F. S. 

Theory of Brownian Movement. Gustav Jager (Sitzungsber. 
K . Akad. Wiss. Wien, 1919, [2a], 128, 1271, 1298; from Chem. 
Zentr., 1921, iii, 833). — Stokes’s law is held to be inapplicable in 
the case of Brownian movement. It is shown from consideration 
of mechanical examples that if this law holds, osmotic pressure 
must be exerted as a continuous force and the consequences of 
Einstein’s equation for Brownian movement and the calculation 
of molecular size fiom diffusion are justified. The distribution of 
energy for particles of any number of molecules may be obtained 
from Maxwell’s law directly by gradual building up of groups from 
molecules. The velocity of particles relative to the liquid medium, 
including their Brownian movement, is only to a small degree 
dependent on their mass. G. W. R. 

Influence of Water-content on the Adsorption-capacity of 
an Active Charcoal. Heinrich Herbst (Biochem. Z ., 1921, 
118 , 103 — 119). — The highest adsorption is obtained with dry 
charcoal. For practical purposes 10% of water is not harmful, 
since the presence of water has a catalytic effect. H. K. 

Absorption of Gases by Crystals. R. Seeliger and K. 
L ap k amp (Physikal. Z., 1921, 22, 563— 567).— Partly or completely 
dehydrated zeolites have the power of absorbing gases in large 
quantities. The absorption of a mixture of neon and helium, 
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nitrogen, oxygen, methane, nitric oxide, carbon dioxide, acetylene, 
hydrogen, and ammonia by dehydrated chabasite (CaAl 2 Si|0 16 ,6H 2 0) 
has been examined at 0° under a series of pressures from 0° to 
760 mm. It is shown that, with the exception of hydrogen, the 
amount of gas absorbed is greater the higher the critical temperature 
of the gas. The following volumes of gases in o.c./gram of chabasite 
at 0° and 760 mm are absorbed. Neon 25% + helium 75%, 4-10 ; 
nitrogen, 6*89 ; oxygen, 8*32; methane, 15*18; nitric oxide, 
25*67 ; carbon dioxide, 39*60 ; acetylene, 56*46 ; hydrogen, 82*22, 
and ammonia, 180*59. The adsorption curves can be approxi- 
mately reproduced by the formula v=an 1/ro , in which a and 1/n 
are constants. All gases except nitric oxide, ammonia, and impure 
acetylene can be entirely removed from the crystals by lowering 
the pressure. The results do not indicate whether the absorbed 
gases are adsorbed according to the usual conception of the term, 
or whether they enter into the structure of the crystal lattice. 
In favour of the pure adsorption are the qualitative character of the 
adsorption isotherm, the connexion between the critical tempera- 
ture and the amount of absorption, and the effect of reducing the 
pressure. Further, the connexion between l/n and the critical 
temperature also indicates a pure adsorption. On the other hand, 
the large absorption of hydrogen and the difficulty experienced 
in removing nitric oxide, ammonia, and impure acetylene from the 
’crystals point to the view that the absorbed gases enter into the 
crystal lattice in the position occupied by the water before 
dehydration. J. F. S. 

Graphic Deductions with regard to the Dissociation of 
Weak Electrolytes. N. Schoorl (Sec. trav. chim., 1921, 40, 
616 — 620). — An expression is deduced from Ostwald’s dilution law 
which gives approximately correct values for the degree of ionisa- 
tion of weak electrolytes. Such approximation is depicted graphi- 
cally in contrast with the calculated values. H. J. E. 

The Redissolution of a Salt during the Isothermal Evapora- 
tion of a Solution. Etienne Rengade (Compt. rend., 1921, 
173, 1080 — 1081; cf. A., 1921, ii, 93). — A reply to Raveau (cf. 
A., 1921, ii, 682). W. G. 

Formulae for the Solubility of certain Salts in Aqpieous 
Ethyl Alcohol and Water. W. D. Treadwell (Helv. Chim . 
Acta , 1921, 4, 982 — 991). — Attempts are described to devise a 
mathematical expression for the diminution of the solubility of a 
salt in water by the addition of alcohol on the assumption that 
the solvent action is exerted by the water alone, and that its extent 
is lessened by its dilution with the alcohol. Consideration is con- 
fined for the present to substances which are almost insoluble in 
absolute alcohol. In these circumstances, the solubility is expressed 
by the equation h=L 0 Cik, in which L 0 is the solubility of the salt 
in pure water, C w the concentration of the water in the solvent, 
and Jc a proportionality factor of the approximate order, 1. The 
results calculated from this formula 0*88) are in harmony with 
the experimental data for the solubility of potassium chlorate in 



ii. 32 


ABSTRACTS OF CHEMICAL PAPERS. 


mixtures of alcohol and water at the atmospheric temperature, 
at 30°, and at 40°. The influence of temperature, therefore, is 
manifest essentially in the alteration of the value, L 0 . Within 
certain limits of alcoholic concentration, similar observations are 
made with potassium nitrate, but, in this case, the value of k does 
not appear to be so independent of the temperature. At 14*5°, 
the solubility of potassium chloride is represented satisfactorily by 
the expression when jfe=0*93, but at 30° and 40° a distinct specific 
action of the alcohol is observed which causes a variation in the 
value of k with varying alcoholic content of the solution. This 
specific action is also in evidence in the cases of sodium chloride, 
etc., more noticeably, of ammonium sulphate. 

The remarkable independence of the value of k of the tem- 
perature in the case of potassium chlorate and, to a more limited 
extent, in that of potassium nitrate points to the conclusion that 
alcohol behaves merely as an inert diluent. L 0 may therefore be 
expressed as a function of the temperature and replaced by the 
expression aK n in which a and n are empirical constants and K 
is the ionisation product of water X 10 14 . The solubility of potass- 
ium chlorate in any mixture of alcohol and water between 12° 
and 40° is given by the expression: £=8-4 X K 04M .(7ixO‘88== 
7*4 \ir o48a xCv. That of potassium nitrate, sodium chloride, potass- 
ium chloride, potassium sulphate, and lead nitrate can be calcu- 
lated satisfactorily if a constant value is given to n , but, in the 
case of sodium chloride a distinct linear variation of the exponent 
is noticeable which, if taken into consideration, permits a very 
exact calculation of the observed values. The solubility of non- 
ionised mercuric chloride cannot be calculated accurately if n is 
assumed to be constant. H. W. 

Application of Ideal Solution Equations to Dilute Aqueous 
Solutions. James Kendall (J, Amer . Chem . Soc., 1921, 43, 
1391 — 1396). — A theoretical paper in which it is shown that the 
present method of applying the fundamental ideal solution equation 
to dilute aqueous solutions, particularly in the vapour pressure 
and freezing-point depression equations, leads to certain incom- 
patibilities, which have been pointed out and discussed. It is 
also shown that the discrepancy disappears when due notice is 
taken of the fact that the vapour pressure of water at the ordinary 
temperature must be ascribed practically entirely to its uni-molecular 
fraction, the shift in the equilibrium (H 2 0)g ^ qB. 2 0 on addition 
of a solute counterbalancing the effect of the association on the 
molecular fraction. Some fundamental errors in the present 
application of ideal osmotic pressure and freezing-point depression 
equations to dilute aqueous solutions have also been pointed out 
and corrected. J. p. S. 

Factors Affecting the Stability of Additive Copnpounds in 
Solution and their Influence on Ionisation Eq uilib ria I. 

James Kendall and Paul M. Gross ( J . Amer, Chem, Soc., 1921, 
43, 1416—1426). — In an earlier paper (Kendall, Booge, and Andrews, 
A., 1918, ii, 36, 37), it is postulated that the formation of solvent- 
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solute complexes is a pre-requisite to ionisation in solutions. On 
this assumption, it should be possible to predict the degree of 
dissociation in any given solution from (a) the stability of the 
complexes with respect to their components, and (b) the instability 
of the complexes with respect to their ionisation products. The 
first of these points has been dealt with in detail in previous papers 
(Joe. cit.), and the rules formulated have here been extended to 
the association *of pure liquids. In the present communication 
the study of the second point — the factors affecting the ionic dis- 
integration of solvent-solute complexes in solution — has been 
commenced. These generalisations are shown j to be in excellent 
qualitative agreement with the experimental data of earlier in- 
vestigators. A more stringent test of their validity is furnished 
by careful conductivity determinations on specially selected systems 
(cf. following abstract). The connexion between the ionisation 
hypothesis presented here and the views of Abegg and Bodl&nder, 
on the one hand, and of Werner, on the other, has been shortly 
examined and some points of difference have been indicated. 

J. F. S. 


Compound Formation and Specific Conductivity in 
Solutions of the Types, Acid-Ester, Acid-Ketone, and 
Acid-Acid. James Kendall and Paul M. Gross (J. Amer. 
Chem. Soc ., 1921, 43, 1426 — 1439). — Complete specific conductivity- 
composition curves have been produced for fourteen systems of 
the types, acid-ester, acid-ketone, and acid-acid, at 25°. The 
substances employed are all liquids, and the specific conductivity 
of these was taken as the test of purity. It is shown that this 
property is far more sensitive to small amounts of impurities than 
the melting point or boiling point ; the specific conductivity at 25° 
is found for the substances named to be : ethyl acetate, < 1 X 10~ 9 ; 
ethyl benzoate, < 1 X 10~ 9 ; benzyl benzoate, < 1 X 10“ 9 ; acetone, 
5*8 X 10“ 8 ; acetophenone, 5*5 X 10~ 8 ; acetic acid, 2*4 X 10~® ; 
propionic acid, <1 X 10" 9 ; monochloroacetic acid, 1*4 XlO" 6 (60°); 
trichloroacetic acid, 6*2 Xl0" 9 (60°), and formamide, 4 X 10“ 6 . 
These results are from one-third to one-six hundred and twentieth 


of the previous best values. The conductivities of solutions of 
the above-named types are, in general, considerably in excess of 
those of the pure components, and increase uniformly with increas- 
ing diversity in character (that is, in the positive or negative nature 
of the constituent radicles) of their components. The results 
obtained have been correlated with those derived from freezing- 
point measurements on similar systems, and the validity of the 
fundamental relationships between compound formation and 
ionisation in solutions (see preceding abstract) has been confirmed. 
The maximum specific conductivity in no case corresponds with a 
composition of the system which is the same as that of an isolated 


compound. 


following compounds 


isolated : 


wig COoHjCHo’COoEt, m. p. — 27 , 

-23° ; CClg*COgH,OH 5 -Ca-C 7 H 5 , m. p. 11-9° ; CCL-Cfo, 
m. p. 20°; H-CO-NHg^Crig-C^gH, m. p. ~8 C . 


CCl 8 -C0 2 H,C 6 H fi -C0 2 Et, m. p. 
p. 11-9° ; OOg-GO a H,COMePh, 


vol. oxxn. ii. 


J. F. S. 

2 
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Prediction of Sol ubilit y in Polar Solutions . J ames Kendall, 
Arthur W. Davidson, and Howard Adler (J. Amer. Chem. Soc 
1921, 43, 1481—1502; cf. preceding abstracts).— The various 
factors inducing deviations from the ideal solubility curve in polar 
solutions have been critically discussed, and it has been shown that 
the predominant disturbing factor is additive compound formation 
between the components of the solution. In previous papery 
(loc. cit.) it has been shown that the extent of such compound 
formation in any series is dependent on the diversity in character 
of the constituent radicles of the components, the basis of the 
diversity being the relative position of the variable radicles in the 
E.M .F. series. Ionisation, furthermore, has been found to increase 
uniformly with compound formation. These generalisations have 
been employed to predict solubility relationships in systems of 
various types. It has been shown that : (a) for a given solute 
in a series of different solvents, increasing solubility and increasing 
compound formation proceed in parallel, (b) for a series of different 
solutes of high melting point in a given solvent, increasing solu- 
bility and increasing compound formation also proceed in parallel 
at low temperatures. Illustrations of these rules for non-aqueous 
and aqueous solutions have been presented which indicate their 
agreement with the facts of experiment. . A general discussion of 
solubility relationships in systems of increasingly complex nature 
(for example, RX — HX ; RX — H 2 0 ; RX — R'X — H 2 0) has been 
made, ana the rules deduced for the simpler types of systems have 
been found to be applicable, to a limited extent, to the more com- 
plex types. For example, (a) salts of a very weak base exhibit 
increasing hydrate formation and increasing solubility in water 
as the acid radicle X diverges from OH'; salts of a very weak 
acid show the same behaviour as R diverges from H. (b) The 
increase in the solubility of a sparingly soluble salt in water on 
addition of a second salt containing a common ion, due to complex 
salt formation, is dependent on the diversity* of the variable radicles. 

J. F. S. 

Solubilities of Acids in Aqueous Solutions of other Acids. 

James Kendall and James C. Andrews (J. Amer. Chem. Soc., 
1921, 43, 1545 — 1560; cf. preceding abstracts). — Solubility curves 
have been produced for hydrogen sulphide, boric acid, benzoic 
acid, and salicylic acid in aqueous solutions of hydrogen chloride 
of a series of concentrations and also for the same acids, except 
hydrogen sulphide in aqueous solutions of nitric acid. The changes 
of the specific conductivity of the solvent acids, due to the presence 
of the weaker acids in solution, has also been investigated. The 
results obtained, together with those of previous investigators, 
have been critically discussed in connexion with the rule established 
previously (loc. cit.), that compound formation between acids in 
pairs increases in extent with increasing diversity of acidic strength. 
The predicted and observed solubility curves for systems of various 
types have been compared, and satisfactory agreement, in general, 
has been obtained. The conductivity results also fall into line in 
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most oases. Certain abnormalities, however, do appear in particular 
systems, which are probably to be explained by the water entering 
into the equilibria in some as yet undefined way. J. F. S. 

The Influence of Pressure on Spontaneous Crystallisation. 

Meinhard Hasselblatt ( Z . anorg. Chem ., 1921, 119, 353 — 364). — 
Experiments were made to determine the influence of pressure on 
the number of nuclei developed during spontaneous crystallisation 
at different temperatures (cf. Tammann, A., 1898, ii, 330). Ex- 
periments were made with betol, piperine, and papaverine, and it 
was found that increased pressure, up to 1000 kilos, per sq. cm., 
had the same effect on nuclei formation as on melting point. At 
1000 kilos, the m. p. of betol is raised from 93° to 122-9°, and the 
temperature of spontaneous crystallisation was raised by a closely 
corresponding amount. In the case of piperine, the temperature 
of maximum formation of nuclei was raised from 35° to 70° by 
increasing the pressure from 1 to 1000 kilos, per sq. cm., and in the 
case of papaverine from 40° to 60°. The form of the curve showing 
the variation of number of nuclei with temperature was similar 
at both pressures. The maximum number of nuclei is doubled 
at the higher pressure in the case of piperine, but in the case of 
papaverine it is about the same at 1 kilo, and 1000 kilos, per sq. cm. 

E. H. R. 

Crystallisation Velocity tinder High Pressure. Meinhard 
Hasselblatt (Z. anorg. Chem., 1921, 119, 325 — 352). — The con- 
ditions determining crystallisation velocity at normal pressure 
have been recorded by Tammann (A., 1898, ii, 425; 1899, ii, 272, 
548). For examining the effect of pressure on crystallisation 
velocity, a modified form of an apparatus described by Tammann 
was used (“ Kristallisieren und gchmelzen, ” p. 165). The substances 
studied were thymol, phenyl salicylate, benzophenone, apiole, cal- 
cium nitrate tri- and tetra-hydrates, cadmium nitrate tetrahydrate, 
mixed crystals of calcium and cadmium nitrates, guaiacol, form- 
anilide, benzoic anhydride, m-iodonitrobenzene, and benzylaniline. 
In general, the effect of pressure, up to 2000 kilos, per sq. cm., 
was remarkably small. In two cases there was an increase in 
crystallisation velocity of 43% and 18% respectively, but in most 
cases a slight fall, the greatest being 49% at 1000 kilos, per sq. 
cm. As the increased pressure has also the effect of raising the 
melting point considerably, for instance by 27*4° at 1000 kilos, in the 
case of phenyl salicylate, and the crystallisation temperature limits 
are raised proportionately, it can be concluded that the real effect of 
pressure alone is always to decrease the maximum crystallisation 
velocity. The influence of other substances on the crystallisation 
velocity of benzophenone was not appreciably affected by pressure. 

E. H. R. 

Recrystallisation Produced by Annealing. Paul Gaubert 
(Compt. rend., 1921, 173, 1089 — 1092). — From a study of the be- 
haviour of crystals of vanillin at a temperature slightly below their 
melting point and of substances like paraffin wax or cetin, which 

2—2 
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give malleable crystals in the neighbourhood of their melting 
point, it is shown that recrystallisation is, as a rule, only possible 
if the crystals are sufficiently malleable for certain mechanical 
actions to modify their crystalline system. There is then pro- 
duced, as it were, a slow polymorphic transformation, with, however, 
this difference, that in hammer-hardened substances there may 
remain some intact crystals which will act as nuclei to start the 
recrystallisation. W. G. 

Crystal Structure and Atomic Constitution. I. P. Niggli 
( Z . Kryst. Min., 1921, 56, 12 — 45; from Chem. Zentr ., 1921, iii, 
833 — 834). — A discussion of the bearing of crystal structure on 
atomic constitution in the light of existing crystallographic data. 
Crystal symmetry with a known arrangement of atoms in the 
lattice implies also a certain minimal symmetry in the structure 
of the component atoms. A volume effect must follow from the 
actual effective size of atoms, as, for example, in the series formed 
by the carbonates of calcium, magnesium, ferrous iron, nickel, 
and cobalt, all of which have the calcite structure. From a con- 
sideration of published crystallographic data, the univalent metallic 
elements may be arranged in two series, namely, a principal series, 
lithium, sodium, potassium, rubidium, and caesium and a sub- 
sidiary series, copper (univalent), silver, and gold (univalent). 
Molecular volume does not increase continuously with electron 
number but shows periodicity. Similar results are given by 
bivalent and tervalent metallic elements. With higher valencies 
the periodicity in molecular volumes tends to disaj>pear (cf . Bragg, 
A., 1920, ii, 537). G. W. R. 

Crystal Structure and Atomic Constitution. II. P. Niggli 
(Z. Kryst. Min., 1921, 56, 167 — 190; from Chem. Zentr., 1921, 
iii, 834—835). — A continuation of an earlier discussion (see pre- 
ceding abstract) of the relations between crystal structure and 
atomic constitution. The theories of Kossel, Vegard, Lewis, 
Langmuir, Lacomble, and Kohlweiler imply certain assumptions 
as to atomic structure. The periodicity in atomic volumes already 
noted is related to the arrangement of electrons in the atom. 
Whilst crystal form is connected with chemical constitution, iso- 
morphism in its widest sense is a geometrical rather than a chemical 
effect. A comparison of the volume relationships in series of 
crystalline “ isosteric ” compounds permits a comparison of the 
effective sizes of atoms of differing valency, whereby it appears 
that atomic size diminishes with increase of valency. G. W. R. 

Investigation of Crystal Space Lattices by means of 
Rdntgen Rays : a Simple Rdntgen Tube. Walter Gerlach 
(Physikal. Z., 1921, 22, 557 — 559). — The lattice constant, a, has 
been determined for magnesium oxide, calcium oxide, strontium 
oxide, and barium oxide. In all cases the substances are shown to 
be regular and belong to the sodium chloride type. The values 
of a recorded are MgO, 4 204; CaO, 4*762; SrO, 5*100; BaO, 
5*47. Making use of the Debye-Scherrer method, it is shown that 
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the ions of magnesia are both bivalent. The lattice of fluorspar 
has been redetermined and the structure put forward by .Bragg 
confirmed. The lattice constant is found to be a =s=5*452A.U. ± 
0*2%. Various forms of silicon have been examined and shown 
to be crystallographically similar. The lattice is of the diamond 
type and has the constant a=5*400x 10~ 8 cm. ±0*2%. The trans- 
port of anti-cathode material towards the cathode has been con- 
sidered. It is shown that after using a Siegbahn-Hadding tube 
for a prolonged period a deposit of the anti-cathode material is 
found on the cathode in the form of small crystals. In the case 
of aluminium cathodes, the crystals were well-formed cubes of 
1 mm. edge. In the case of copper cathodes the transport of 
material takes place in the ionic form, and is not in any way to 
be regarded as a distillation. The amount of material transported 
is in accordance with the dimensions of the ionic stream. 

A Rontgen tube is described in which a portion of the outside wall 
serves as the metallic hemisphere constituting the cathode, whilst 
the anti-cathode is situated at the geometrical centre of the hemi- 
sphere. The Rontgen rays pass through a number of holes in the 
cathode which is rendered air-tight by suitable cements. 

J. F. S. 

The Theory of Resistance Limits in Mixed Crystals. 

G. Masing ( Z . anorg . Chem ., 1921, 118, 293 — 308). — It has been 
held by Tammann (A., 1919, ii, 398) that the existence in binary 
mixed crystals of resistance limits to the attack of chemical agents 
which react with one constituent but not with the other provides 
a proof that the two kinds of atom in the mixed crystals are 
regularly distributed on a space lattice. The author shows that, 
making certain assumptions, it can be proved by the mathematical 
laws of probability that resistance limits will occur if the atoms 
are irregularly distributed on the space lattice. The limits cal- 
culated are not the same as those found experimentally, but they 
depend on certain simple arbitrary assumptions made with respect 
to the manner in which the solvent attacks the mixed crystals, 
and these may be insufficient. The work is only intended to show 
that the mere existence of resistance limits is no proof of the 
regular distribution of the atoms in the mixed crystals. 

E. H. R. 

Coagulation of Colloids by Electrolytes. Humphrey D. 
Murray {Chem. News, 1921, 123, 277 — 279). — A general review 
of the work within recent years on the coagulation of colloids by 
electrolytes. J. P. S. 

kinetic and Static Coagulation Measurements of Suspen- 
so$ds. Friedrich Vincenz von Hahn (Z. Elektrochem ., 1921, 
271 501 — 505). — A general discussion of the various kinetic and 
stajtic methods of measuring the coagulation of suspensoids with 
th^ object of ascertaining the suitability or otherwise of these 
methods for determining the relative stability of the sols. A new 
method of determining the stability by coagulation is described. 
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The apparatus consists of a long JJ-tube consisting of a narrow 
tube and a wide tube ; the wide tube terminates at its lower end 
in a tap and extends slightly beyond the cross-piece joining the 
two tubes which is closed by a tap. In making a determination, 
the tap is closed and the wide limb filled with water and the narrow 
tube with the sol, both to the same height. The tap is now opened, 
and the levels adjust themselves ; if now a portion of the disperse 
phase owing to coagulation reaches the continuation of the longer 
tube, the density of the sol is changed and the meniscus commences 
to move. The time which must elapse before this movement of 
the meniscus begins is characteristic of the stability of the sol. 
Two other, rather more sensitive, methods based on the same 
principles are described. J. F. S. 

The Equilibrium in the Reduction of Nickel Chloride by 
Hydrogen. E. Berger and G. Crut (Compt. rend., 1921, 173, 
977 — 979 ). — Within wide limits the equilibrium of the reversible 
reaction NiCL+H 2 ^=Ni+2HCl, is determined accurately by the 
formula 29642/4571T-175 log T~0006T 2 /4*571+log^+log 
[a 2 /(100— <x)]=K, taking the heat of reaction from left to right 
as —30700 cal. at 15° and the value of K as 5'93. The equilibrium 
concentrations are the same in whichever direction the reaction 
proceeds. W. G. 

An Explanation of Liesegang’s Rings. Hugh McGuigan 
{Science, 1921, 54, 78 — 80). — When a minute drop of silver nitrate 
solution is placed on a gelatin gel containing potassium dichromate, 
there is an immediate formation of a circle of silver chromate 
about which is a sharply demarcated zone of influence from which 
the chromate has been removed. The Liesegang ring formation 
when a larger drop of silver nitrate is used is explained as follows : 
Silver chromate is formed and a clear zone results in the gelatin 
by the attraction of the chromate to the silver. Beyond this 
zone of influence, the chromate is fixed and remains so unless an 
attraction force is exerted. The silver nitrate now wanders on 
through the ring into the clear zone until it is sufficiently close to 
the chromate gelatin to exert an attraction which again draws the 
chromate and forms another ring and clear zone. At the same 
time the chromate exerts a “ pull 99 on the silver and the ring is 
formed where the forces are balanced. Again it may be presumed 
that to start the chromate moving will require a greater forced than 
to keep it moving after the movement has commenced; conse- 
quently the second ring is separated from the first. With leach 
succeeding ring the concentration of the silver is less and)this 
also will operate to remove the succeeding rings farther apart. 
As a requisite for ring formation the precipitate formed must be 
permeable to the liquid solution used, in this case silver nitrate. 

Chemical Abstracts. 

Preparation of Nitroanisole from Nitrochlorobenzebe. 

A. V. Blom (Helv. Chim. Acta, 1921, 4, 1029— 1035).— The acSion 
of o- or p-nitrochlorobenzene on sodium methoxide in the presence 
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of methyl alcohol has been studied and by a combination of different 
titrations it has been possible to determine the rate of formation 
of each component of the change (cf. A., 1921, ii, 497), Below 
70°, the reducing action of intermediately formed alkoxide is so 
slight as to be practically negligible. The yields of nitrophenol 
ethers and the rate of reaction depend, not only on temperature 
and time, but also on the quantity and composition of the solvent. 
Accelerating factors increase the yield of ethers if they do not 
also accelerate the subsidiary reactions. High alcoholic concen- 
tration and a minimum amount of solvent are favourable in this 
respect. The use of temperatures higher than 70° or of a large 
excess of alkali is disadvantageous on account of the increased 
production of dichloroazoxybenzene or nitrophenol. The possi- 
bility of the hydrolysis of the ether formed need not be taken 
into account, and the whole of the alkali may therefore be added 
at the commencement of the operation. * H. W. 

The Theory of Reaction Velocities. N. R. Dhar (Z. anorg. 
Chem., 1921, 119, 177 — 178). — In criticising Lewis's theory, 
Lindemann (A., 1920, ii, 743) states that the inversion of sucrose 
by acids, which should proceed 10 13 times as fast in sunlight as 
in the dark, is not accelerated at all by light. The author has 
found that a solution of sucrose in tropical sunlight is completely 
inverted even in absence of acids, whilst in presence of hydro- 
chloric acid the inversion is distinctly accelerated by sunlight. 
These observations therefore confirm the theory of Lewis in a 
qualitative manner. Reactions which have a large temperature 
coefficient are those most sensitive to light. E. H. R. 

Rates of Hydrolysis of the Rare Earth Carbonates and the 
Serial Order of the Rare Earth Elements. Paul H. M.-P. 
Brinton and C. James (J. Amer . Chem . Soc., 1921, 43, 1446 — 
1451). — The relative rates of hydrolysis of the carbonates of 
ytterbium, thulium, yttrium, dysprosium, terbium, gadolinium, 
europium, samarium, neodymium, praseodymium, lanthanum, and 
cerium have been determined. An equivalent quantity of the 
carbonate of each of the earths was dissolved in a definite quantity 
of water and treated with the theoretical quantity of sodium 
carbonate and boiled. The carboti dioxide evolved was collected 
during half-hour periods and measured, and from the results the 
percentage hydrolysis calculated. In the case of lanthanum and 
cerous carbonate anomalous behaviour is displayed inasmuch as 
the whole of the carbon dioxide is evolved in the first half-hour 
and consequently on plotting percentage hydrolysis against the 
time of boiling they give horizontal line curves, whilst the curves 
for the other elements are slowly rising curves, slightly convex 
to the time axis. The curves place the elements, with tne excep- 
tion of the two named, in the order of their basicity. The position 
thus assigned to yttrium agrees with the solubilities of its com- 
pounds, whilst previous determinations of basicity have not done 
sp. The increasing order of basicity of the ten elements concerned 
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is given as : ytterbium, thulium, yttrium, dysprosium, terbium, 
gadolinium, europium, samarium, neodymium, and praseodymium. 
A short discussion on the serial order of the rare earth elements is 
given. J. F. S. 

The Explosion of Acetylene and Nitrogen. I. William 
Edward Garner and Kjchimatsu Matsuno (T., 1921, 119, 
1903—1914). 

Velocity of Decomposition of Mono- and Di-substituted 
Malonic Acids. August L. Bernoulli and Heinrich Jaku- 
bowicz {Helv. Ghim. Acta , 1921, 4, 1018 — 1029). — In extension of 
the work of Bernoulli and Wege (A., 1919, ii, 503), the rate of de- 
composition of malonic, diallylmalonic, diethylmalonic, phenyl- 
malonic, benzylmalonic, ethylmalonic, tartronic, mono- and di- 
chloromalonic, and dibromomalonic acid has been measured at a 
variety of temperatures. 

The relative effect of the different substituents as established 
by Bernoulli and Wege (loc. cit.) at 100° is found to be maintained 
at all temperatures investigated. As mono -substituents, bromine, 
chlorine, and hydroxyl accelerate the decomposition of malonic 
acid in order of decreasing effect. The temperature curves of the 
mono-substituted acids diverge from one another with increasing 
temperature, without, however, intersecting. The temperature 
curves of the di-substituted malonic acids (from 80° upwards) 
remain parallel to one another and to that of malonic acid so that 
the latter behaves as “ symmetrically di-substituted.” Two 
similar substituents depress the rate of decomposition greatly, 
even when the latter is accelerated by the same substituent acting 
singly. The retarding action becomes more marked with increase 
in mass of the substituent; this is particularly noticeable with 
dibromomalonic acid. The effect of substitution in the case of 
di-substitution is the result of two component actions, (a) a specific 
effect which is obvious in the case of mono-substitution, and (6) a 
symmetry effect which depends on the mass and not on the electro- 
chemical charactei of the radicle or atom. H. W. 

Influence of Neutral Salts on the Hydrolysis of Ethyl 
Formate. Alexander Bernard Manning (T., 1921, 119, 
2079 —2087). 

The Maximum Stability of Esters of Carboxylic Acids. 

Karl Gustav Karlsson (Z. anorg. Chem., 1921, 119, 69—96).— 
Experiments were made to determine the influence of hydrogen - 
ion concentration on the stability of methyl acetate and echyl 
acetate. The experiments were carried out at 85*55° and 75*40°. 
The ester was heated in aqueous solution in presence of a “ buffer ” 
salt (sodium acetate) in a sealed quartz tube for a known time. 
The hydrogen-ion concentration was determined by direct measure- 
ment before and after the experiment and the amount of hydrolysis 
was determined by titration with barium hydroxide solution. The 
velocity constant was calculated from the usual unimolecular 
equation. In the case of methyl acetate, the lowest velocity cop? 
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stant, that is, the greatest stability, was found at 85*55° with 
P h = 4*70, and in the case of ethyl acetate, P H =5*1. The presence 
of neutral salts, sodium chloride, or potassium nitrate had no effect 
on the position of the point of maximum stability. The curves 
obtained by plotting the velocity constants as ordinates against 
the P H values descend to a minimum at the P H representing maxi- 
mum stability, but they are not symmetrical about this point, rising 
more steeply on the alkaline side. It follows that H- and OH- 
ions cannot have the same hydrolytic activity (cf. Wijs, A., 1893, 
ii, 364 ; 1894, ii, 82). What function the reaction velocity is* of 
the H- and OH-ions cannot yet be determined. Neutral salts 
increase the reaction velocity in alkaline solution, that is, when 
P H is high, by increasing the acidity, but on the acid side of the 
point of maximum stability they have much less effect. 

E. H. R. 

Preparation and Hydrolysis of Benzyl Esters. E. H. 

Volwiler and E. B. Vliet {J. Amer. Chem. 8oc. y 1921, 43, 1672 — 
1676). — The comparative rates of hydrolysis of certain benzyl 
esters were determined in order to obtain a basis for the correlation 
of chemical properties and physiological action. The rates of 
hydrolysis of these benzyl esters increase in the following order : 
salicylate, benzoate, stearate, cinnamate, acetate, succinate, and 
fumarate. The rate of hydrolysis of the benzyl group in benzyl 
aceto-oxybenzoate is of the same order as in benzyl salicylate. 

W. G. 

The Influencing of Catalysts and Specifically Active 
Catalysts. Karl W. Rosenmund and Fritz Zetzsche (Per., 
1921, 54, [B], 2885— 2888; cf. A., 1921, ii, 320, 392, 393).— A 
reply to the criticism of Abel (A., 1921, ii, 542). H. W. 

Catalytic Action at Solid Surfaces. VII. Influence of 
Pressure on the Rate of Hydrogenation of Liquids in the 
Presence of Nickel. E. F. Armstrong and T. r. Hilditch 
( Proc . Boy. Soc ., 1921, [A], 100, 240—252; cf. A, 1921, ii, 582; 
1920, ii, 608). — The influence of pressure on the rate of absorption 
of hydrogen by pinene, ethyl cinnamate, ethyl linoleate, linolein, 
linolenin, geraniol, terpineol, oleic acid, citral, and carvone in the 
presence of nickel has been investigated. The results fall into 
three definite groups : (i) Normal . In the absence of substituent 
groups of the type mentioned below and in the presence of sufficient 
nickel (generally as long as at least 0*1% of nickel is present) the 
ethylenic union is hydrogenated at a rate which is in almost exact 
proportion to the absolute pressure of the hydrogen. To this 
group belong ethyl cinnamate, ethyl linoleate, and pinene. (ii) 
Subnormal. At very low concentrations of catalyst (for example, 
0*01 — 0*02% of nickel calculated on the organic compound) the 
increase in the rate of hydrogenation becomes less than proportional 
to the increase in pressure. The compounds which absorb hydrogen 
most readily are in general more prone to show the sub-normal 
effect when the concentration of the catalyst is diminished, and it 

2 * 
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is especially marked in the case of multi-ethylenic compounds 
such as derivatives of linoleic or linolenic acid or citral, although 
at low concentrations of catalyst it is also shown by ethyl cinna- 
mate. (iii) Abnormal. If the unsaturated compound contains 
another group which has affinity towards nickel (but is not open 
to hydrogenation), it is found that increase in hydrogen pressure 
causes an increase in the rate of hydrogen absorption in greater 
than simple proportion to the altered concentration of the hydrogen. 
This is observed with unsaturated alcohols and carboxylic acids; 
the carboxyl group tends to produce the nickel salt and hydrogen, 
although at 180° the equilibrium is moving in the direction of 
reduction, whilst with the alcohol there is a tendency toward 
dehydration. On the other hand, unsaturated aldehydes and 
ketones show a normal reduction with increase in the hydrogen 
concentration. In general, an increase of the hydrogen concentra- 
tion causes a directly proportionate increase in the rate of hydro- 
genation, provided that there are no disturbing factors; the 
increase of hydrogenation becomes abnormally large if other groups 
active toward nickel, but not open to hydrogenation, are also 
present. The nature of the unsaturated organic compound has a 
determining influence on the effect of the hydrogen concentration. 

J. F. S. 

Catalysis of the Mutarotation of Dextrose by Metals. 

William Edward Garner and Douglas Norman Jackman 
(T., 1921, 119, 1936—1948). 

Oxidation Catalysis. I. L. Karczag (Biochem. Z., 1921, 
117, 69 — 86). — A group of colouring matters was subjected to the 
action of hydrogen peroxide under various experimental conditions 
in the presence of iron, copper, cobalt, manganese, nickel, and 
platinum salts. The conclusion is drawn that the first four metals 
named have a two -fold action, like that of catalase and oxydase 
respectively, whilst the two latter have only an oxydase-like action. 

H. K. 

Magnitude of Atoms. Theodore W. Richards ( J . Amer. 
Chem . Soc.y 1921, 43, 1584 — 1591). — A theoretical paper in which 
it is pointed out that the contraction suffered during combination, 
taken in connexion with the compressibilities of the elements 
combined, makes possible an approximate estimate of the bulk 
occupied by the several constituents in a compound. Calculations 
are made of the diameters of the atoms of the halogens and the 
alkali metals in the alkali haloids when the following values in 
Angstrom units are obtained : (a) in chlorides, chlorine, 2*8 ; lithium, 
2*3 ; sodium, 2*9; potassium, 3*5 ; rubidium, 3*8; caBsium, 3*8; 
(b) in bromides, bromine, 3*1; lithium, 2*4; sodium, 2*9; potass- 
ium, 3*5; rubidium, 3*8; eaesium, 3*7; (c) in iodides, iodine, 3*4; 
lithium, 2*6; sodium, 3*1; potassium, 3*7; rubidium, 3*9 ; caesium, 
3*8. These values lie about half-way between the values obtained 
by Bragg and Lande. Emphasis is placed on the importance of 
considering the compressing effect of the affinities concerned in 
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making any oomparison of atomic volume. A series of volumes of 
the individual halogen and alkali metal atoms in alkali haloids 
is given in the paper. J. F. S. 

Analysis of the Atomic Structure. A. Dauvillier (CompL 
rend., 1921, 173, 1077—1079; cf. A., 1921, ii, 669).— A table is 
given showing the number of internal electrons and the number 
of quanta for each layer in the heavy atoms, and these data are 
discussed. A periodic table is given illustrating the author’s theory 
of electronic structure of the elements, and from it, it is shown 
that the chemical analogy of the different elements depends, not 
only on the number of superficial corpuscles, but also on the sub- 
jacent electronic layer. The table enables the transformations 
that will be observed in the X-spectrum of the light elements to 
be foretold. W. G. 

Langmuir’s Theory of the Arrangement of Electrons in 
Atoms and Molecules. Charles R. Bury (J. Amer. Chem. 
Soc., 1921, 43, 1602 — 1609). — A theoretical paper in which an 
alternative has been suggested to the fourth postulate in Lang- 
muir’s arrangement of electrons in atoms and molecules (A., 1919, 
ii, 328). This avoids the necessity of postulating cells in the 
structure of the atom, and leads to different structures for the 
elements of higher atomic weights than that of neon. It is claimed 
that the application of Lewis and Langmuir’s octet hypothesis of 
valency to these structures gives a better explanation of the 
chemical properties of the higher elements than can be obtained 
from Langmuir’s structures. J. F. S. 

Motion of Electrons in Gases. J. S. Townsend and V. A. 
Bailey (Phil. Mag., 1921, [vi], 42, 873 — 891). — An account is 
given of the method of finding the velocities of electrons in gases, 
and the application of the results to determine some properties 
of gaseous molecules. The paper also contains the results of a 
large number of experiments which have been made on the motion 
of electrons in hydrogen, nitrogen, and oxygen with ranges of 
forces and pressures similar to those used in experiments with 
air. J. F. S. 

New Type of Sodium Lamp for Polarimetry. Harold 
A. Fales and Jacques C. Morrell (J. Amer. Chem. Soc., 1921, 
43, 1629 — 1630). — A sodium lamp for use in all cases where a 
continuous sodium flame is required is described. The lamp 
consists of a small alundum thimble supported by nickel or nichrome 
wire in the flame of a Meker burner. The molten sodium chloride 
contained in the thimble slowly percolates through the pores of 
the thimble, so that the flame is continuously fed by sodium chloride 
vapour. J. F. S. 

Rotary Burner with Fixed Gas Connexion. Georg Locke- 
mann (Z. angew. Chem., 1921, 34, 594 — 595). — A modification of 
the rotary burner previously described (A., 1921, ii, 447) enables 
an ordinary Teclu burner with a non-flexible gas connexion tc be 

2*— 2 
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used. The burner tube is fitted into the hub of the horizontal 
pulley, and is continued on the upper side by a tube bent four 
times at right angles and jointed in the central vertical limb, so 
that the upper portion can be twisted round to bring the gas outlet 
to any desired distance from the axis of rotation of the pulley. 
A fitting is also provided to fix on the top of the burner tube to 
give an oblique instead of a vertical flame. G. F. M. 


Inorganic Chemistry. 


Molecular Volumes, Physical Properties, and Molecular 

Models of the Halogens. F. A. Henglein (Z. anorg. Chem., 
1921, 118 , 165— 171).— It has been shown by Biltz (A., 1921, 
ii, 437, 487) that there is a linear relation between the molecular 
volumes of the halogens and of their compounds. It is now shown 
that there is likewise a linear relation between the atomic volumes 
of the halogens at their boiling points and others of their physical 
properties including melting point, boiling point, critical point, 
latent heat of fusion or of evaporation, and normal potential; 
also between the molecular volumes of the halogen acids at the 
boiling point and many other of their physical constants. Owing 
to the close similarity in structure of the different halogen atoms, 
their properties are determined principally by the atomic radius. 
In contrast with most groups of the periodic system, the molecule 
of a halogen element has an especially simple structure; it can 
be represented diagrammatically by two cubes having a common 
edge, with the valence electrons situated at the comers. 

E. H. R. 

The Catalytic Formation of Hydrogen Chloride from 
Hydrogen and Chlorine without Explosion. Bernhard 
Neumann [with Bergdahl, Broy, and Karwat] (Z. angew . Chem ., 
1921, 34 , 613 — 620). — All non-explosion methods for the synthesis of 
hydrogen chloride gas yield a product contaminated with chlorine. 
Hoppe, who first suggested the use of metallic chlorides as catalysts 
to this reaction employed the chlorides of aluminium, tin, and 
zino in concentrated solution at a temperature of 130°. A repetition 
of his work has shown that, under the most favourable conditions 
and with a very slow current of gas not more than 70% conversion 
is obtained. The reaction is favoured by an increase of concen- 
tration and of temperature, but a practical limit is set to the latter 
by the point at which evaporation becomes rapid. The author 
has used solid chlorides and higher temperatures. The hydrogen 
and chlorine were generated electrolytically in separate cells in 
the same electric circuit, passing into a mixing flask cont aining 
water and thence to a quartz tube in the shape of a pipette filled 
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with granules of quartz impregnated with the selected chloride 
and heated. The emerging gases were absorbed in a 10-bulb 
potash tube. The mixed gases were shielded from light and drawn 
through the apparatus by uniform slight suction, fluctuation of 
pressure being a source of explosions. With a low gas velocity, 
a complete conversion was effected by magnesium chloride at 
300°, by calcium chloride at 305°, by aluminium chloride (which 
at this temperature is almost entirely decomposed) at 350°, and 
by quartz unimpregnated by any salt at 380°. Conversion was 
improved by warming the mixing flask to 50°, with the effect of 
adding 1 mol. of water to each mol. of hydrogen chloride, this 
temperature being an optimum. The dilution of the gases with 
oxygen had at 380° no influence on the reaction. The reactions 
a 2 +H 2 0=C10H+HCl, C10H+H 2 =H a O+HCl are considered to 
occur, removal of the hydrogen chloride generated being facilitated 
by the partly dissociated chlorides. C. I. 

Sulphate-free Sulphites for Standard Sulphur Dioxide 
Solutions. S. Lantz Shenefield, Frank C. Vtlbrandt, and 
James R. Withrow (Chem. and Met. Eng., 1921, 25, 953 — 955). — 
Pure sodium sulphite heptahydrate was prepared by passing care- 
fully purified sulphur dioxide into a solution of sodium carbonate 
to saturation, adding the requisite amount of sodium carbonate to 
transform the resultant sodium hydrogen sulphite into the normal 
sulphite, and cooling the solution to 0°, whereby a crystalline meal 
of the heptahydrate was obtained. All the operations were carried 
out in the absence of oxygen and the damp crystals were found to 
be free from sulphate. They were placed in a desiccator over 
sulphuric acid and sodium pyrogallate was used as oxygen absorbent. 
Although every precaution was taken to exclude air leakage, the 
crystals after one week contained 7’52% of sodium sulphate deca- 
hydrate. Similar oxidation occurred in the preparation of pure 
dry calcium sulphite, and the opinion is expressed that in both 
cases this is due to autoxidation of the salt. It is concluded that 
the validity of all investigations in the literature based on the 
preparation of sulphate-free sulphite for use as a sulphur dioxide 
standard is doubtful. A. R. P. 

Polythionic Acids and Polythionates. E. H. Riesenfeld 
and G. W. Feld ( Z . anorg . Chem ., 1921, 119, 225 — 270). — A 
method has been devised for estimating the proportions of tri-, 
tetra-, and penta-thionates together in solution with sulphite, 
thiosulphate, and sulphate, and the method has been applied to 
the study of the formation and stability of the polythionates. The 
hexathionio acid described by Debus (T., 1888, 53, 278) does not 
exist. The total polythionic acids can be determined by treat- 
ment in neutral solution with a mercurio salt, when four equivalents 
of sulphuric acid are produced for each molecule of polythionate, 
for instance: 2S 6 0 6 "+2Hg-+4H 8 0=2HgS+4S0 4 // +8H # +4S. 
The acid can then be titrated. Alternatively, the polythionates 
can be oxidised with bromine in alkaline solution; the whole of 
the sulphur is oxidised to sulphate and is precipitated and weighed 
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as barium sulphate. The trithionate is estimated by boiling th$ 
solution with an excess of copper sulphate, when the following 
reaction occurs : S 3 0 6 ,, +Cu*'+2H 2 0=CuS+2S0 4 // +4H*. The 

copper sulphide is filtered, ignited, and weighed as copper oxide. 
When boiled with excess of alkali, the polythionates form thio- 
sulphate and sulphite thus : 2S 3 0 6 "+6UH'=S203"+4S(V'+ 

3H 2 0; 2S 4 0 6 "+60H , =3S 2 0 3 "+2S0 8 ,, +3H 2 0; 2S 5 0 6 +60H'= 
5S 2 0o"+ 3H 2 0. The sulphite and thiosulphate formed are estim- 
ated by titration with iodine. By applying three of these reactions, 
data can be obtained from which to calculate the proportions of 
tri-, tetra-, and penta-thionate present. 

The interaction between hydrogen sulphide and sulphur dioxide 
was studied by leading a current of the former, as gas, into an 
aqueous solution of the latter at 0°, until a definite ratio of thb 
reacting substances was present in solution. The total poly- 
thionate was estimated after sixty hours. The optimum ratio for 
polythionate formation was 2S0 2 : 1H 2 S. On the other hand, with 
the ratio 2H»S : S0 2 , all the sulphur was precipitated in the elementary 
form. Evidence was obtained that, immediately after the prepar- 
ation of a solution in the ratio 2S0 2 : H«S, an intermediate com- 
pound is formed which can be precipitated at a low temperature as 
the barium salt; in solution, this changes to barium thiosulphate. 
The proportion of tri- and tetra-thionic acids formed (determined 
after fourteen days) depends on the sulphur dioxide concentration, the 
formation of tetrathionic acid being favoured by low concentration. 
The proportion of pentathionic acid is, however, practically con- 
stant. These results are contrary to those obtained by Heinze 
(A , 1919, ii, 334). The sulphuric acid which is always formed 
reaches a maximum near the commencement of the reaction; it 
must therefore be formed from the intermediate compound, not 
by oxidation of the polythionic acids. 

Of the three polythionic acids, the tetrathionic acid is the least 
stable and decomposes relatively quickly into tri- and penta- 
thionic acids. The trithionic acid decomposes more slowly with 
formation of sulphur dioxide, whilst pentathionic acid decomposes 
only in the course of months with separation of sulphur. The 
order of stability is the same in neutral as in acid solution; in 
alkaline solution all the polythionates decompose quickly into 
thiosulphate and sulphite. 

The phenomena observed are explained on the assumption that 
the above intermediate compound is a hydrate of the unknown 
sulphur monoxide, SO. This is stable in acid solution for a time, 
but in neutral or alkaline solution quickly forms thiosulphate. 
In acid solution, it slowly polymerises to pentathionic acid. By 
combination with sulphurous acid it forms tri- and tetra-thionic 
acid : ZSO+B^SO^ H 2 S 4 0 6 ; S0+2S0 2 +H 2 0=H 2 S 3 0 6 . By 
hydrogen sulphide, it is reduced to sulphur. E. H. R. 

The Preparation of Hydrogen Selenide from Metallic 
Selenides. L. Moser and E. Doctor ( 2 . anorg. Chem. 9 1921, 
118, 284 — 292). — The selenides of magnesium, aluminium, iron, 
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and zinc were prepared in a similar manner to the corresponding 
tellurides (this vol., ii, 48) by passing selenium vapour over 
the heated metal in a vacuum. The aluminium and magnesium 
compounds were also prepared by direct combination of the metal 
with selenium in a crucible, starting the reaction between the 
mixed components with a burning magnesium wire. All the 
products were considerably contaminated with metal except 
aluminium selenide, which, prepared by the latter process, was 
practically pure. Aluminium selenide, Al 2 Se«, forms a light brown 
powder, unstable in air, and magnesium selenide, MgSe, is very 
similar. Zinc selenide, ZnSe, is citron-yellow and iron selenide, 
FeSe, is black and metallic ; both are stable in air. 

Hydrogen selenide was prepared in an apparatus similar to that 
used for hydrogen telluride, by dropping the metallic selenide 
slowly into acid. The best results were obtained using aluminium 
or magnesium selenide. The gas was liquefied at the temperature 
of a solid carbon dioxide-ether mixture and by revaporisation 
was obtained pure. It is not decomposed by daylight in the 
liquid or gaseous form, but is sensitive to ultra-violet fight. Dry 
oxygen has no action on the dry gas, but in presence of moisture 
decomposition is rapid. E. H. R. 

Selenious Acid and Heteropolyselenites. Arthur Rosen- 
heim and Leonhard Krause ( Z . anorg . Chem., 1921, 118 , 177 — 
192). — A large number of heteropolyselenites with vanadates and 
molybdates have been described by Prandtl and others (A., 1907, 
ii, 477 ; 1912, ii, 167 ; 1916, ii, 333), who described numerous well- 
crystallised salts which, however, had variable compositions 
according to the conditions of preparation. These compounds 
have been re-examined with a view to determine whether they 
may not have a semi-colloidal constitution similar to that of the 
periodates (A., 1919, ii, 508). Experiments were first made to 
determine the state of aggregation of selenious acid in aqueous 
solution. Depression of the freezing point of water indicated slight 
association, which has a tendency to decrease with time. The 
dissociation was determined by the hydrogen-ion concentration 
method and from the electrical conductivity, the results obtained 
being 4*85 . 10~ 3 and 3*45 . 10~ 3 respectively. These results are taken 
to be consistent with the presence of associated (H 2 Se0 8 ) 2 mole- 
cules in solution. 

The method of estimating selenious acid by heating with potass- 
ium iodide and hydrochloric acid and distilling the iodine over 
into potassium iodide was improved by the addition of phosphoric 
acid to the hydrochloric acid. This prevents the formation of 
selenium iodide, which may be the cause of low results. It was 
also found that selenious acid may be accurately titrated with 
sodium hydroxide; the best indicators are, for the formation of 
NaHSeOg, p-nitrophenol, and for complete neutralisation to 
NagSeOg, thymolphthalein. 

Lithium selenite forms the hydrate 4Li2Se0 4 ,3H 2 0 ; its solubility 
has a negative temperature coefficient. 
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Molybdosdenites . — The composition of molybdoselenites was found 
to depend on the ratio of molybdate to selenious acid in the solution 
from which they were precipitated. When less than 1 mol. of 
selenium dioxide was present to 1 mol. of molybdate, the potassium 
and barium salts corresponded with SRaO^SeO^SMoOoxBLO and 
the ammonium salt with 3(NH4) 2 0,2Se0 2 ,8Mo0 3 ,6H 2 0. Witn more 
than 1 mol. of selenium dioxide per mol. of molybdate in solution, 
salts were obtained in which the proportion of base was variable, but 
the ratio Se0 2 : MoOo was always very nearly 1:1. The ammonium 
salt, 2(NH 4 )j>0,5Se0 2 ,5Mo0 3 ,8H 2 0, white, microscopic prisms, 
was obtained Tby adding 15 mols. of selenium dioxide to a saturated 
solution of ammonium paramolybdate. The potassium salt, 
^0,2Se0 2 ,2Mo0 8 ,3-5H 2 0, 
forms microscopic prisms, and the barium salt, 
Ba0,2Se0 2 ,2Mo0 3 ,7H 2 0, 
a white, crystalline precipitate. 

Vanadioselenites . — Vanadioselenious acid has the composition 
4SeO 2 ,3V 2 O 6 ,10H 2 O. An extensive series of experiments showed 
that, as the concentration of selenious acid in the mother-liquor 
increased from zero to 5N , the ratio of Se0 2 to V 2 0 6 in the solid 
phase increased from 4 : 3 to 5’5 : 3. Similar behaviour was shown 
by the ammonium vanadioselenites having the approximate formula 
3(NH 4 ) 2 0,12Se0 2 ,8V 2 0 6 . It is concluded that the variable 
composition of the vanadic acid compounds is due to the formation 
of adsorption compounds, although in the case of the molybdic 
acid compounds this is not no clearly demonstrated. E. H. R. 

The Preparation of Hydrogen Telluride from Metal 
Tellurides. L. Moser and K. Ertl ( Z . anorg. Chem 1921, 118, 
269 — 283). — A new method for preparing metal tellurides was 
devised which consisted in distilling tellurium at a low pressure 
(8 mm.) over the hot, finely divided metal. In this way the 
tellurides of magnesium, MgTe, aluminium, A^Teg, iron, FeTe, 
and zinc, ZnTe, were prepared. The aluminium compound was 
obtained in an almost pure state ; it is a blackish-brown, lustrous, 
amorphous substance, decomposing in the air with formation of 
tellurium hydride. The other tellurides were all more or less 
contaminated with excess of the respective metal. Magnesium 
telluride forms a brown, sintered mass, iron telluride is grey and 
metallic, and zinc telluride is pale brown. The last two are stable 
in air. For the preparation of hydrogen telluride a special apparatus 
was designed, in which the powdered metallic telluride was dropped 
very gradually into acid in an atmosphere of nitrogen. Al uminium 
telluride proved the most suitable substance from which to generate 
the gas, and hydrochloric acid the best acid to use. The yield 
of gas obtained under the best conditions was more than 80% of 
the theoretical. The gas was liquefied by passing through a tube 
immersed in a mixture of solid carbon dioxide and ether. In the 
liquid state hydrogen telluride is very sensitive both to daylight and 
ultra-violet light, but the dry gas is quite stable in light. The dry 
gas is, however, immediately oxidised by oxygen. E. H. R. 
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The Preparation of Telluric Acid. Julius Meyer and 
Hanns Moldenhauer (Z. anorg. Ghent ., 1921, 119, 132 — 134). — 
Telluric acid can be prepared in a pure state and in almost theoretical 
yield by oxidation of tellurium tetrachloride with chlorio acid. 
Tellurium (10 grams) is boiled with 10 c.c. of nitric acid and 3 c.c. 
of hydrochloric acid until completely dissolved. To the hot 
solution is added gradually a concentrated solution of 9 grams of 
chloric acid and the solution is boiled until no more chlorine is 
evolved. A slight excess of chloric acid is added to avoid forma* 
tion of any explosible chlorine oxide. The solution is filtered 
through asbestos and concentrated by distillation in a vacuum 
on the water-bath, thereby removing chlorine. The telluric acid 
c&n be crystallised out by the addition of concentrated nitric 
acid, collected, and finally freed from chlorine and nitrogen oxides 
by drying in a /acuum. It is obtained as a crystalline, snow- 
white powder, readily soluble in water, having the composition 
H 6 Te0 6 . E. H. R. 

Vapour Pressures of Ammonia-Salt Solutions. R. 0. E. 

Davis, L. B. Olmstead, and F. 0. Lundstrum ( J . Amer. Chem . 
Soc., 1921, 43, 1580 — 1583; cf. this vol., ii, 56). — Vapour 
pressure curves have been constructed for the following solutions : 
Ca(N0 3 ) 2 22*48%, NH 3 19*18%, H 2 0 58*34%; Nal 32*34%, NH, 
16*06%, H 2 0 51*60% ; NH 4 -CNS 77*84%, NH 3 22*16% ; NH 4 N0 3 
33*7%, NH 3 18*82%, H 2 0 47*48%; CaCl 2 12*9%, NH 3 22*9%, 
H 2 0 64*2%; Ca(N0 3 ) 2 55*8%, NH 3 25*77%, H 2 0 18*43%; 

NH 3 28*15%, H 2 0 71*85%; Nal 64*88%, NH 3 26*02%, H 2 0 
8*20% over the temperature range —16° to 40°. It is shown 
that solutions of ammonium nitrate in ammonia and ammonium 
thiocyanate are very corrosive to iron and steel, the calcium 
chloride-ammonia solution is less corrosive, and calcium nitrate- 
ammonia, and sodium iodide-ammonia solutions show no immediate 
corrosive action. Calcium nitrate-ammonia solutions seem to be the 
most promising of these solutions for practical use as an absorbent 
for ammonia in the synthetic ammonia process. J. F. S. 

The Action of Metals, such as Copper and Zinc, on an 
Aqueous Solution of Ammonium Nitrite. N. R. Dhar (Z. 
anorg. Chem., 1921, 119, 174 — 176). — The action of a solution 
containing ammonium nitrite on copper was attributed by Hof- 
mann and Buhk (A., 1921, ii, 43) to the hydrolysis of the nitrite 
with formation of free nitrous acid. The observation that the 
metal is attacked even in presence of urea, however, renders this 
explanation improbable. Further, solutions of other nitrites such 
as zinc nitrite, which are hydrolysed as much as ammonium nitrite, 
do not attack copper. The activity of the ammonium nitrite is 
probably related to its instability and ready decomposition into 
nitrous oxide and water. E. H. R. 

The Structure of Pyrophosphoric Acid. III. D. Balareff 
(Z. anorg . Chem., 1921, 118, 123—130; cf. A., 1915, ii, 446; 1917, 
ii, 467). — In previous papers it has been shown that there is a good 
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deal of evidence in favour of the unsymmetrical structure of pyro- 
phosphoric acid. The synthesis of the pyro-acid by combination 
of the ortho- and meta-acids in sulphuric acid would give added 
support to the hypothesis of an unsymmetrical structure, but 
attempts in this direction were not successful, even in acid con- 
taining 16% of free sulphuric anhydride. 

The change of colour of the salt NaAg 3 P 2 0 7 from white to yellow 
on heating has been attributed to its decomposition into NaP0 8 
and Ag 8 P0 4 , but it is now shown that this does not occur, the 
colour change being probably due to some physical change in the 
salt. 

No evidence as to the structure of the pyro-acid could be gained 
from a study of the dehydration of dihydrogen phosphates of 
alkali metals. The potassium salt heated at 244° loses water and 
changes to the acid pyrophosphate, K 2 H 2 P 2 0 7 ; the rubidium salt 
behaves in the same way. The sodium salt loses water very slowly 
at 180° and in the course of about one hundred and seventy-eight 
hours becomes completely converted into Na 2 H 2 P 2 0 7 . The products 
of further dehydration at a higher temperature depend on the 
water vapour pressure. In moist air at 305°, only soluble meta- 
phosphate is formed, whilst in dry air at 330° about 75% of the 
metaphosphate formed is insoluble. 

Phosphoryl bromide dehydrates orthophosphoric acid to 
pyrophosphoric acid, but not to the meta-acid. The action is a 
complex one, and depends on the temperature and proportions of 
the interacting substances. 

A dilute solution of an alkali pyrophosphate, after prolonged 
boiling, shows the presence of orthophosphate, proving that hydra- 
tion occurs slowly. E. H. R. 

Iso- and Heteropoly-acids. XVII. Polyborates in Aqueous 
Solution. Arthur Rosenheim and Felix Leyser (Z. anorg. 
Chem ., 1921, 119, 1 — 38). — An attempt was made to prepare simple 
and complex polyborates with the object of comparing these with 
salts of other acids such as telluric, antimonic, periodic, plumbic, 
and stannic acids, which show semi- colloidal properties. Methods 
for the quantitative estimation of boric acid were examined. 
The polarimetric method, depending on the influence of boric acid 
on the optical rotation of tartaric acid, is of limited application 
on account of the disturbing influence of salts or other substances 
present in solution. Titration with sodium hydroxide in presence 
of mannitol, using phenolphthalein as indicator, gives trustworthy 
results. Free boric acid in the presence of borate can be detected 
by boiling a sample of the substance for some minutes with dry 
acetone, filtering, evaporating the filtrate on a watch glass, moisten- 
ing with a few drops of methyl alcohol, and igniting, when the 
characteristic flame coloration is given if free boric acid is present. 

An investigation of the equilibrium in the system Na 2 0-B 2 0o- 
HgO at 0° confirmed the existence of the three salts, Na 2 0,B 2 0 3 ,8H 2 0, 
Na 2 0,2B 8 0 8 ,10H 2 0, and Na 2 0,5B 2 0 3 ,10H 2 0. Sodium penta- 
borate can readily be crystallised from solutions containing Na a O 
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and B 2 0 3 in the ratio 1 : 5, but sometimes only crystals of borax 
are obtained, probably because the pentaborate is metastable at 
ordinary temperatures and borax is the less soluble salt. Potassium 
pentaborate, K20,5B 2 0 q, 8H 2 0, is a well-defined, characteristic 
salt, separating from solutions in which the ratio B 2 0 8 : KOH is 
3 : 1 or higher. Its solubility is very low, not much greater than 
that of potassium perchlorate. Potassium monoborate crystallises 
with 8H 2 0 at 0°, with 2*5H 2 0 at 30°. Rubidium pentaborate is 
very similar to the potassium salt, but crystallises with 10H 2 O. 
Thallium pentaborate, like the potassium salt, crystallises with 
8H a O, but is more soluble than the latter. Guanidine forms a 
diborate crystallising in elongated prisms with 4H 2 0 and a penta- 
borate with 8H 2 0. 

Experiments on the dehydration of pentaborates showed that, 
in the general formula R 2 0,5B 2 0 3 ,#H 2 0, two molecules of water 
are probably constitutively combined. Conductivity experiments 
indicated that in dilute aqueous solution the pentaborate anion 
is hydrolysed into the di borate anion and boric acid. In presence 
of great excess of boric acid this hydrolysis is prevented, and the 
specific conductivity of sodium pentaborate at 0° appears to be 
85% of that of sodium diborate. Experiments on the hydrogen- 
ion concentration of solutions containing varying ratios of NaOH 
to B 2 0 3 confirm the existence of a pentaborate ion in concentrated 
solution. 

The pentaborate ion appears to form complex anions with a 
number of metals. Whilst borax solution immediately precipitates 
zinc or cadmium hydroxide from a solution of a salt of the metal, 
sodium pentaborate does not. Cobaltous hydroxide dissolves in 
sodium pentaborate solution to form a red solution in which, 
although alkalis do not readily precipitate it, the cobalt is in the 
kation. When this solution is oxidised with hydrogen peroxide, 
however, some cobaltic oxide is precipitated and a yellow solution 
is formed containing a complex cobalt anion. Nickel, chromium 
(Cr'"), manganese (Mn"), and copper also appear to form complex 
anions. A very small quantity of a copper compound was isolated, 
having approximately the composition 2Na 2 O,4CuO,12BaOg,50H 2 O. 

E.H. R. 

The Atomic Weight of Carbon. E. Moles (Anal. FIs. Quim., 
1921, 19, 255 — 25 9). — The value 12*005 for the atomic weight of 
carbon given by Richards and Hoover (A., 1915, ii, 96) is held to 
be based on an erroneous value for the atomic weight of sodium. 
The value 12*000 is claimed to be more exact. G. W. R. 

The Oxidising Properties of Carbon Suspensions. F. 

Feigl (Z. anorg. Chem ., 1921, 119, 305 — 309). — The oxidising 
effect of blood charcoal was studied in a qualitative manner by 
boiling solutions of different oxidisable substances with a sus- 
pension of the charcoal. In acid solution, hydrogen sulphide was 
oxidised to sulphuric acid, potassium iodide to iodine, mercurous 
salts to mercuric, oxalic acid to carbon dioxide. In alkaline solu- 
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tion, potassium iodide was oxidised to iodate, alkaline sulphides 
and sulphites to sulphate, cuprous and cupric sulphides to copper 
sulphate, cobalt sulphide to sulphate, potassium chromite to 
chromate. Sodium thiosulphate was unacted on in alkaline or 
neutral solution, and sodium nitrite was unaffected in alkaline 
solution. A quantitative study of the oxidation of tervalent 
chromium to chromate was made, after a method had been 
devised for removing from the solution a product, formed by the 
interaction of the charcoal and potassium hydroxide, which liberates 
iodine from potassium iodide. This was accomplished by boiling 
with potassium permanganate and removing the excess with 
hydrogen peroxide. The experiments showed that the proportion 
of chromate formed increased with the proportion of charcoal 
used, but that, with a constant quantity of charcoal, the amount of 
chromate formed increased with the quantity of chromium salt 
taken. Different charcoals varied widely in their oxidising power, 
but the differences seemed to bear no relation to the ash content. 

E. H. R. 

Aqueous Carbonic Acid Solutions. E. Wilke (Z. anorg. 
Chem ., 1921, 119 , 365 — 379). — The dissociation constant of carbon 
dioxide solutions was measured by the conductivity method, using 
a solution through which the gas was being continuously circulated. 
When an ordinary saturated solution was used, without circulation, 
the conductivity was found to increase during measurement, 
probably through electrolytic changes caused by the current. 
Even with the greatest precautions, variable results were obtained, 
confirming the observations of earlier workers. It was observed 
that, by contact with the metal electrodes (gold), even without 
passage of current, the conductivity gradually increased. In three 
hours the dissociation constant K . 10 7 increased from 3*07 to 4*5. 
Light seemed to have an effect in the same direction. For measur- 
ing the hydrogen-ion concentration, a special hydrogen electrode 
was used consisting of a palladium capillary into which hydrogen 
was forced at a pressure of 20 atm. The hydrogen-ion concentration 
was determined in presence of sodium, potassium, and barium 
chloride. In these solutions carbon dioxide has the character of 
a strong acid, increasing with the concentration of salt. The 
hydrogen-ion concentration increases more rapidly than the total 
carbon dioxide concentration. The observations can be explained 
on the assumption that a solution of carbon dioxide in water 
contains orthocarbonic acid, H^CO^ which, containing no ketonic 
oxygen, is a very weak acid. In concentrated salt solutions it is 
dehydrated to form the strong acid CO(OH) 2 . E. H. R. 

Behaviour of Amorphous Carbon and Sulphur at High 
Temperatures. Carbon Sulphides. J. P. Wibaut (ProcTk. 
Ahad . Wetensch. Amsterdam, 1921, 24, 92— 101).— The action of 
sulphur on amorphous carbon at high temperatures has been 
investigated. Pure sugar charcoal has been heated with sulphur 
at temperatures from 400° to 1000° under reduced pressure for 
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prolonged periods of time. A slow evolution of hydrogen sulphide, 
due to the small amount of hydrogen present in the carbon, is 
observed and a carbon-like substanoe containing 1*98% of sulphur 
obtained. This substance yields no sulphur to toluene, even after 
prolonged boiling, and the residue after this treatment contained 
2*03% of sulphur. Prolonged heating in a vacuum at temperatures 
up to 1010° did not reduce the sulphur content nor was any volatile 
compound obtained. Prolonged shaking with bromine water 
oxidised 9% of the sulphur to sulphuric acid, and heating in a 
current of hydrogen at temperatures up to 750° removes 77% of 
the sulphur as hydrogen sulphide; this reaction is exceedingly 
slow and must be regarded as an action between a sulphur com- 
pound and hydrogen and not as an action between hydrogen and 
sulphur vapour. This was further proved by the fact that heating 
in nitrogen did not reduce the sulphur content. The author con- 
siders that a solid carbon sulphide is formed which bears a strong 
resemblance to coal coke (cf. Stock and Praetorius, A., 1913, ii, 
46). A further sulphide containing 3-5% of sulphur has been 
obtained by heating carbon purified by chlorine with sulphur. 
This substance has similar properties to the compound containing 
2-0% of sulphur. J. F. S. 

. The Deviations from the Gas Laws of Carbon Disulphide. 

Alfred Schulze (Z. anorg. Chem., 1921, 118, 223 — 230). — A number 
of observations on the properties of carbon disulphide vapour 
indicate that it is associated to a small extent. The increase of 
pressure observed when carbon disulphide and ether vapours are 
mixed at constant volume at 80° under atmospheric pressure indi- 
cates association of the former to the extent of 0*14%, whilst 
vapour density determinations by Dumas’s method give results 
corresponding with 2% association. Compressibility experiments 
at 80° showed 0*5% more association at 2 atmospheres than at 
1 atmosphere pressure. The PV curves at 78-82° and 130-48° show 
that the amount of association decreases with increasing tempera- 
ture, but at constant temperature increases with increasing pressure. 
It is probable that in the liquid phase association is more con- 
siderable. E. H. R. 

New Theory of the Constitution of Hydroxides, particu- 
larly those of the Basic Metallic Oxides. Fr. Tiemann 
(Chem. Zeit ., 1921, 45, 1125). — To furnish an explanation for a 
number of phenomena in organic, inorganic, and electrolytic pro- 
cesses which are not in consonance with existing ideas, the author 
proposes a new theory of the constitution of the hydroxides of the 
pronounced electropositive metals. It is suggested that these 
compounds do not contain hydroxyl groups, but are to be regarded 
merely as true hydrates of the corresponding oxides, that is to say 
that sodium and calcium hydroxides, for example, are not correctly 
represented by the formulae NaOH and Ca(OH) 2 but are actually 
Na 2 0,H 2 0, and CaO,H a O, a molecule of water being closely 
associated with the metallic oxide similarly to the “ water of 
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crystallisation ” of salts. This applies to all the elements of groups 
I and II of the periodic system, whilst the constitution of the 
hydroxides of those of groups III and IV (aluminium, zinc) will 
depend on the electrochemical conditions under which they are 
produced. Only the hydroxides of the metalloids and non-metals 
are to be regarded invariably as true hydroxyl derivatives. With 
increasing basicity of the oxides the associated water molecules 
become increasingly firmly bound exactly as in the case of the 
increasingly basic character of salts containing associated water. 
So the dehydration of the hydroxides of calcium, strontium, and 
barium is effected with increasing difficulty in the order named. 

The sucrosates are cited to illustrate the application of the 
theory. If calcium hydroxide is regarded as a hydroxyl compound, 
the chemical character of sucrose or dextrose is quite incompatible 
with the idea of a “ neutralisation ” of hydroxide, looked on as a 
generator of hydroxyl ions. There can therefore only be a question 
of the displacement of the associated water by the sugar, and the 
sucrosates must be formulated C 12 H 22 O u ,2CaO, C fi H 1 20 6 ,Ca0, 
etc. The isomerism of the hydroxides of tin and aluminium is 
also explained by reference to the theory, e. g. Al(OH) 3 and 
A1«0 3 ,H 2 0+2H 2 0 can both exist as individual substances, and 
either one or the other will be produced according to the conditions 
of the reaction. The non-appearance of hydrogen peroxide, de- 
rived from the union of two hydroxyl groups, during electrolysis 
of a metallic hydroxide is explained by the new theory as due to 
the absence of hydroxyl groups. The electrolysis actually is that 
of, say, Na 2 0,H 2 0, the associated water taking no part in the 
process. There takes place simply a direct fission into metal and 
oxygen which are liberated at their respective poles. An assump- 
tion of the appearance of hydroxyl ions in any electrolytic process 
is quite unjustified. G. F. M. 

Preparation of Alcoholic Potassium Hydroxide Volumetric 
Solution. S. T. McCallum (J. Ind. Eng. Chem ., 1921, 13, 
943). — A solution which does not darken in colour when kept is 
prepared by dissolving potassium hydroxide in methyl alcohol 
(purified wood spirit) ; the solution must be filtered through glass- 
wool to remove insoluble potassium carbonate, etc., before it is 
used. W. P. S. 

Existence of Tetra-hydrated Sodium Sulphate in Mixed 
Crystals with Sodium Chromate. Theodore W. Richards 
and W. Buell Meldrum (J. Amer. Chem. Soc ., 1921, 43, 1543— 
1545). — It is shown that crystals of the tetrahydrate of sodium 
chromate, Na 2 Cr0 4 ,4H 2 0, dissolve sodium sulphate as Na 2 S0 4 ,4H 2 0, 
a form of sodium sulphate otherwise unknown, to the extent of 
somewhat less than half the quantity corresponding with the same 
weight of sodium chromate in the supernatant liquid. When 
sodium sulphate was in large excess, no crystallisation could be 
induced by “ seeding ” the saturated mixture with the crystals of 
the mixed tetrahydrate above the transition temperature of sodium 
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sulphate, and below this temperature only crystals of the deca- 
hydrate could be formed. Thus under these conditions the tetra- 
hydrate is so much more soluble than the phases containing more 
sodium sulphate as to be incapable even of metastable existence. 

J. F. S. 

Ammonium Radicles. III. Ammonium. Hans Heinrich 
Schltjbach and Fritz Ballauf ( Ber ., 1921, 54, [B]> 2826 — 2834; 
cf. A., 1920, i, 822 and this vol., i, 15). — The authors’ experience with 
tetraethylammonium leads them to expect that the ammonium 
radicle would be extremely sensitive to rise in temperature and 
that there is no hope of isolating it by the electrolyses of solutions 
of ammonium salts in liquid ammonia on account of the impos- 
sibility of avoiding the thermal effect of the current, and that the 
only prospect of success lies in displacement reactions effected at 
a low temperature. They find that when well-cooled ammonium 
chloride is added to a solution of potassium in liquid ammonia 
at —70° in the apparatus described previously for the preparation 
of tetraethylammonium, decolorisation of the solution takes place 
before the calculated volume of hydrogen has been evolved, the 
deficit amounting to as much as 65%; according to Moissan, the 
whole of the hydrogen is evolved by the time the solution becomes 
.colourless. The deficit cannot be attributed to the solubility of 
hydrogen in liquid ammonia since this is shown to be too small 
to account for the observed effect, and it appears therefore that 
colourless ammonium is actually present in the solution. This 
conclusion is supported by the observation that the remainder of 
the hydrogen is evolved rapidly when the solution is cautiously 
warmed at about —40°. Repetition of Moissan’s experiment 
shows that the non-observation of the production of ammonium 
is due to operation in too concentrated solution and consequent 
decomposition of the radicle by the heat liberated during the 
reaction. When a solution of potassium (1*8%) is added to a 
solution of ammonium chloride (1%) in liquid ammonia at —70°, 
a violent reaction is observed and each drop of added solution is 
immediately decolorised, formation of ammonium and its con- 
version into the colourless form appearing to occur instantaneously ; 
tetraethylammonium and ammonium, therefore, stand to one 
another in the same relationship as triphenylmethyl to methyl. 
In spite of the violence of the reaction, the yields of ammonium 
by this method are good and readily reach 50% ; the influence of 
concentration is, however, again apparent, and it is to be expected 
that an improvement in yield would be observed with more dilute 
solutions. 

The behaviour of ammonium towards the reagents used with 
tetraethylammonium is described. Corresponding with the rapid 
isomerisation to the colourless form, the equilibrium is here greatly 
displaced in the direction of the latter, and it is probable that 
dissociation and consequent reaction only occur in close proximity 
to the temperature of decomposition. A reaction with dimethyl- 
pyrone could not be observed. Iodine, on the other hand, appears 
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to react immediately with ammonium, but the quantitative 
examination of this change could not be completed on account of 
the experimental difficulties involved. H. W. 

Vapour Pressure of the System, Lithium Nitrate : Ammonia. 

R 0. E. Davis, L. B. Olmstead, and F. 0. Lundstrum (J. Amer. 
Chem. Soc., 1921, 43, 1575— 1580).— The solution of ammonia in 
lithium nitrate has been studied with the object of finding an 
absorbent for ammonia in the synthetic production of this gas. 
The use of ammonium nitrate (Kurilov, A., 1898, ii, 156) and 
ammonium thiocyanate (Foote and Hunter, A., 1920, ii, 246) 
suffers from the serious drawback that the liquids produced, when 
these salts adsorb ammonia, attack metals rapidly. A large 
number of salts have been tested as to their suitability for this 
purpose, and of these lithium nitrate alone forms a liquid with 
ammonia in the absence of water, whilst calcium nitrate tetrahydrate 
liquefies in the presence of a little water. The ammonia contained 
in 1 c.c. of the lithium nitrate solution saturated at 24° is equivalent 
to 26*0 c c. of 0-95A sulphuric acid, whilst that for the calcium 
nitrate solution under identical conditions is 18*5 c.c. of 0*95iV T 
acid. Vapour pressure measurements have been made for the 
solution 36*34% ammonia, 63*66% lithium nitrate, and for several 
other mixtures containing 6*06 — 58*66% of water. The solutions 
of ammonia in lithium nitrate have no action on machine steel, 
iron wire, and nichrome wire after several months’ contact, but 
nickel steel shows a slight action after several months. The results 
show that a solution of lithium nitrate in ammonia with a small 
percentage of water should be a good absorbent for the removal 
of ammonia from mixtures of nitrogen, hydrogen, and ammonia. 
The absorption could be effected at 0° and a large proportion of 
the ammonia released either by a small increase of temperature or 
by reduction of the pressure. J. F. S. 

The Reaction between Persulphates and Silver. Geoffrey 
Isherwood Higson (T., 1921, 119, 2048—2055). 

Silver Bromate. J. H. Reedy (J. Amer. Chem . Soc., 1921, 
43, 1440 — 1445). — In an earlier paper (A., 1915, ii, 733) it was 
shown that the electrode Ag | AgBr0 3 1 0 • 1 JVKBr0 3 only reached a 
steady value (0*631 volt) after being kept for five days, if the bromate 
was prepared by the action of bromine on silver nitrate solution, 
but if it was obtained by double decomposition of silver nitrate 
and potassium bromate, the correct value was at once obtained. 
Investigation now shows that silver bromate is dimorphous, 
existing as tetragonal bi-pyramids and as hair-like crystals. The 
tetragonal crystals are stable at temperatures below 98*5° (the 
transition point) and the fine, hair-like crystals are stable above 
this temperature. Difference of solubility of the two forms 
explains the irregular behaviour of the electrode mentioned above. 
The solubility of silver bromate has been determined at temperatures 
from 25° to 90° and the following values have been found : 25°, 0*196 ; 
35°, 0*269; 46°, 0*371; 55°, 0*497; 65°, 0*648 ; 75°, 0*832; 85°, 1-055 
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and 90°, 1*325, the solubilities being expressed in grams per 100 
grams of water. The solubility curve indicates 98*5® as the transi- 
tion temperature, a value which is confirmed by a dilatometric 
measurement of this quantity. Dry silver bromate melts at 
308 — 310° and is stable toward heat and light, but in the presence 
of water it darkens slowly at the ordinary temperature and rapidly 
at high temperatures. If a little impurity, such as dust, is intro- 
duced into heated silver bromate decomposition occurs with 
explosive violence. Silver bromate crystals absorb a considerable 
quantity of air which is slowly evolved at high temperatures. 

It is shown that silver bromate may be used as a standard in iodo- 
metry . The method of use consists in placing 1 gram of bromate with 
an excess of potassium iodide in 150 c.c. of water in a 250 c.c. flask ; 
this is heated on a water-bath to effect double decomposition. The 
contents of the flask are cooled and made up to 250 c.c. Samples 
of 25 c.c. are withdrawn, acidified with dilute hydrochloric acid, 
and titrated with sodium thiosulphate. Arsenious oxide gives a 
result about 0*2% higher than silver bromate, but after recrystal- 
lising the arsenious oxide from hydrochloric acid this figure was 
reduced to 0*05%. This indicates that whilst silver bromate may 
have a somewhat higher oxygen equivalent than arsenious oxide, this 
defect is fully compensated by its greater definiteness. J. F. S. 

* Alkali Silver Thiosulphates and their Ability to Add 
Ammonia. Erik Jonsson ( Ber ., 1921, 54, [. B ], 2556 — 2564). — 
Additive compounds of alkali silver thiosulphate and ammonia 
have been described previously by Sch wicker (A., 1889, 942) and 
by Meyer and Eggeling (A., 1907, ii, 347), who, however, do not 
record analyses of their products. A repetition of their work has 
given somewhat different results. The ability to form additive 
compounds seems to depend on the presence of unused subsidiary 
valencies of the silver atom and is most marked in compounds of 
the type KgS^OgjAgaBjOg ; it is scarcely noticeable in the case of 
the salts 2M 2 S 2 0 3 ,Ag 2 S 2 0 3 and 5M 2 S 2 0 3 ,3Ag 2 S 2 0 3 . The existence 
of colourless and yellow alkali silver thiosulphates (cf. Meyer and 
Eggeling, loc. cit.) is confirmed, but it appears doubtful whether 
their isomerism is explicable by assigning the respective formulae 
AgS'S0 2 *OK and KS*S0 2 *OAg, since their behaviour towards ethyl 
iodide indicates that the silver is attached to the sulphur atom in 
each case. Conversion of the colourless into the yellow modification 
can be effected frequently by cautious warming with water, but 
too drastic treatment leads to the formation of silver sulphide, 
sulphur dioxide, and sulphate. It appears, therefore, that the 
yellow compounds are intermediate products in the decomposition 
of the colourless salts, and the transformation is possibly explained 
by such a scheme as : KOS0 2 *SAg — > KO*S*S0 2 # Ag. 

The following individual substances are described : the salty 
2K^S 2 0 8 ,Ag 2 S 2 0 3 , colourless prisms, from silver nitrate and 
potassium thiosulphate in the presence of ammonia; the salt, 
5K 2 S 2 0o,3Ag 2 S 2 0 3 , long, colourless prisms ; the compound , 
3KAgS 2 0 3 ,NH 3 ,2H^0 
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(cf. Schwicker, loc. cit. 9 who regards it as KAgS 2 0 3 ,NH 3 ), colour- 
less plates which are converted by warm dilute ammonia and 
into a yellow salt of the same composition and are transformed 
by warm water into the compound , KAgS 2 0 3 , 1 '5H«0, colourless 
needles, and KAgS 2 0 3 , yellow, hexagonal pyramids; the salt , 
2NaAgSo0 3 ,3H 2 0, small, irregular plates ; the salt, 

" “ 5(NH 4 ) 2 S 2 0 3 ,3Ag 2 So0 3 , 

long prisms, and the compound , (NH 4 )AgS 2 0 3 , prismatic crystals 
(by the action of ammonium thiosulphate on a solution of silver 
oxide in ammonia) ; the salt , 5Rb 2 S 2 0 3 ,3Ag 2 S 2 0 3 , colourless prisms 
(cf. Meyer and Eggeling, loc. cit.) which is transformed by warm 
water into the salt , 3Rb 2 S 2 0 3 ,4Ag 2 S 2 0 3 , yellow prisms; the salt , 
3RbAgS«0 3 ,NH 3 ,2H 2 0 (Meyer and Eggeling record 
Rb 2 S 2 0 3 ,Ag 2 S 2 0 3 ,NH 3 ); 

the unstable yellow salt , Ag 2 S 2 0 3 ,3NH 3 ,H 2 0. H. W. 

Metallic Hydrides. II. Hydrides of the Alkaline-earth 
Metals and of Lithium. Fritz Ephraim and Eduard Michel 
( Helv . Chim. Acta , 1921, 4, 900—924; cf. A., 1921, ii, 638).— The 
preparation of the hydrides and the measurement of their dissociation 
tensions is recorded. 

When attempts are made to compare the tensions of the different 
hydrides with one another, it becomes apparent that all measure- 
ment of dissociation pressure of the alkali and alkaline-earth 
hydrides are vitiated by the use of impure material containing a 
greater or less proportion of dissolved metal wdiich tends to depress 
the tension. Within each group, the effect of the metal increases 
with its atomic weight, and the influence of sublimation lies in the 
same direction. In the cases of caesium and barium hydrides, 
these actions render the measurement of dissociation pressures at 
high temperatures almost impossible. The influence of the atomic 
weight of the metal on the stability of the alkali hydride cannot 
be regarded as elucidated completely, but the authors consider 
from their own experiments that a slight diminution of stability 
with increasing atomic weight of the metal is probable. The 
tension curves of lithium hydride could not be measured, since 
a material which would withstand the chemical action of the 
hydride and metal could not be found. It is, however, established 
that it is the most stable of all the alkali or alkaline-earth hydrides 
which is in accordance with its great heat of formation. Calcium 
hydride appears to be more stable than barium hydride, whilst the 
strontium compound occupies an intermediate position. 

The behaviour of the alkali and alkaline-earth metals towards 
hydrogen is not confined to the formation of hydrides, XH and 
XH 2 , but extends also to the production of solutions, the phenomenon 
being more marked with the hydrides of the alkaline earths than 
with those of the alkalis. The absorption of hydrogen occurs 
previously to, and, in part, simultaneously with, the formation of 
the hydrides; this occurs to a greater extent with the alkaline 
earth than with the alkali metals. 

The formation of hydrides occurs slowly with the alkali metals, 
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rapidly and with incandescence in the cases of the alkaline-earth 
metals. This appears to be due to the greater solubility of the 
hydride in the metal. The same explanation applies to the ob- 
servation that calcium hydride, for example, can be formed at a 
temperature which is certainly considerably higher than the tem- 
perature of dissociation of the pure hydride. The liquid nature 
of the alkali hydrides at the temperature of their formation con- 
tributes also to the slowness of absorption of hydrogen, since the 
eutectic mass protects the metal from further action. 

Investigation of the hydrides of lanthanum and cerium (Math- 
maim and Baur, A., 1903, ii, 213) and of neodymium and praseo- 
dymium (Muthmann and Beck, A., 1904, ii, 409) have given results 
similar to those now observed with the alkaline-earth metals except 
that the displacement of the tension due to the presence of an 
excess of metal is even more considerable. . The increase in the 
action of an excess of metal with increasing atomic weight is there- 
fore apparent not only within a group in the periodic system, but 
also from left to right with increasing valency of the metal. 

H. W. 

The Discovery of an Equilibrium between Cement and 
Lime-water. Richard Lorenz and Gustav Haegermann (Z. 
anorg . Chem., 1921, 118, 193 — 201). — When finely-ground Port- 
land cement, which has been previously treated with water and 
dried, is stirred with a fixed quantity of water in absence of air, 
the quantity of lime taken up by the water eventually reaches a 
maximum value. This maximum is much less than the solubility 
of lime in water, and depends on the quantity of cement present 
in proportion to the water, and also, to some extent, on the fine- 
ness of the particles. The existence of this maximum is shown to 
depend on the partition coefficient of lime between the water and 
the silica-alumina gel formed by the decomposition of the cement 
constituents such as monocalcium silicate and tricalcium aluminate. 
This partition coefficient was determined by repeatedly treating . 
the cement with fresh water until the whole of it had decomposed. 
The ratio of lime in the solid phase to lime in the water was then 
found to be about 7 0. The existence of the partition coefficient 
shows that no definite compound is formed between the lime and the 
constituents of the gel. [See also J. Soc. Chem . Ind ., 1922, 15a.] 

E. H. R. 

The Solubility of Glucinum Sulphate in Water and Sul- 
phuric Acid at 25°. Hubert Thomas Stanley Britton (T., 
1921, 119, 1967—1971). 

Ammoniates of Magnesium Haloids. Wilhelm Biltz and 
Gustav P. H#ttig (Z. anorg . Chem., 1921, 119, 115 — 131). — 
For the investigation of the ammoniates of magnesium haloids 
special precautions were taken in the preparation of pure mag- 
nesium chloride, bromide, and iodide. Ephraim’s results (A., 
1912, ii, 546), which were not confirmed, were probably due to 
the fact that his magnesium chloride contained basic salts. The 
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hexammoniate of magnesium chloride is formed in about fifteen 
hours at room temperature, when pure magnesium chloride is 
saturated with ammonia, and the product is extraordinarily 
voluminous. Magnesium bromide behaves similarly, but in the 
case of the iodide the increase in volume when the hexammoniate 
is formed is relatively slight. Observations were made on the 
time taken for the vapour pressure to become steady with different 
proportions of ammonia in the solid phase. From these observ- 
ations definite rules can be formulated regarding heterogeneous 
equilibrium in a solid-gas system. When two non-miscible sub- 
stances are present in the solid phase, equilibrium is reached with 
gradually diminishing velocity, usually in the course of a few 
hours, depending on the temperature and the nature of the sub- 
stances. When one constituent just disappears, for instance from 
a mixture containing principally a lower ammoniate and a small 
quantity of a higher ammoniate, equilibrium is attained very 
rapidly. When unsaturated mixed crystals are present, for example 
of two ammoniates, equilibrium is reached very slowly, often 
requiring several days. This case occurs with the magnesium 
haloids containing 5*5 to 5*8 mols. of ammonia. When the ammonia 
content is very nearly 6 mols., addition of a very small quantity of 
ammonia, even a few hundredths of a mol., causes a very rapid 
rise in vapour pressure, equilibrium being rapidly attained. On 
account of this, the dissociation pressures of the hexammoniates 
could not be accurately determined. These ammoniates may be 
compared with the zeolites, which, unlike normal hydrates, lose 
water very rapidly. The phenomenon has not been observed with 
other ammoniates. 

Magnesium chloride and bromide both form a diammoniate and 
a monoammoniate ; the iodide forms only a diammoniate The 
table gives the heats of formation in Cals, and the absolute tem- 
peratures at which the dissociation pressure is 100 mm. 

Saturated 

mixed crystals. 2NH 3 . 1NH 8 . 

13-3 ; 367° 17-9 ; 495° 20-8 ; 573° 

15-2 ; 420° 20-1 ; 559° 21*7 ; 606° 

17-2; 475° 22-7; 636° — 

E. H. R. 

The Solidification Diagram of the Zinc-Arsenic Alloys. 

W. Heike (Z. anorg . Chem. 9 1921, 118 , 264 — 268). — Thermal 
examination was made of alloys containing from 6*6 to 92% of 
arsenic and with the aid of the results the equilibrium diagram was 
constructed. Two compounds, both melting without decom- 
position, are formed, Zn 3 Asg, m. p. 1015°, and ZnAs a , m. p. 771°; 
the former has a transition point at 671°. With excess of zinc, 
pure zinc appears with Zn 3 As 2 , no solid solutions being formed. 
Arsenic dissolves little zinc, but on the other hand is soluble to a 
considerable extent in the compound ZnAs«. Two eutectics are 
formed, at 62% and 81*6% As respectively, the corresponding tem- 
peratures being 730° and^723°. Both compounds^arejvery brittle, 


MgCl, 

MgBr a 

Mgl 2 
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and ZnAs 2 shows a well-marked cleavage. This compound always 
shows super-cooling during crystallisation of the alloys. 

E. H. B. 

The Fusion Diagram of Cd(N0 3 ) 2 ,4H»0+Ca(N0 3 ) 2 ,4H 2 0 at 
Pressures of 1 to 3000 kilo. /cm.*. Melnthard Hasselblatt 
(Z. anorg. Chem ., 1921, 119, 313 — 324). — The fusion diagram of 
the system Cd(N0 3 ) 2 ,4H 2 0+Ca(N0 3 ) 2 ,4H 2 0 at the normal pressure 
has been previously determined (A., 1913, ii, 484). It was shown 
that the stable form of calcium nitrate forms a eutectic with cad- 
mium nitrate at 91% Ca(N0 3 ) 2 ,4H 2 0 and 40*6°, whilst the unstable 
form of the calcium salt forms a continuous series of mixed crystals 
with the cadmium salt. The effect of increased pressure up to 
3000 kilos, per sq. cm. on the diagram has now been investigated. 
The general form of the diagram is unchanged. The p-t curve for 
mixed crystals containing a high proportion' of the calcium salt 
could not be followed at higher pressures on account of the rapid 
change of the calcium salt into the stable form. Excess of the 
cadmium salt inhibits this change, but as the pressure increases, 
more cadmium salt is needed to produce this effect. With in- 
creasing pressure, the m. p. of the stable calcium salt rises much 
more rapidly than that of the unstable. The latter does not form 
.mixed crystals with cadmium nitrate. The lowering of the m. p. of 
the stable calcium salt by the cadmium salt is independent of the 
pressure. With increasing pressure, the eutectic point moves 
towards the cadmium side ; at 1000 kilo. /cm. 2 it is at 79% calcium 
nitrate, 47*8° ; at 2000 kilo. /cm. 2 , 74% and 55°, and at 3000 kilo. /cm. 2 , 
71% calcium nitrate and 61*5°. E. H. R. 

Light Reactions of the Oxides of Titanium, Cerium, and 
the Earth Acids. Carl Renz (Helv. Chim. Acta , 1921, 4, 961 — 
968; cf. A., 1921, ii, 316). — Titanium dioxide, cerium dioxide, 
niobium pentoxide, and tantalum pentoxide are in themselves 
stable towards light, but become markedly photosensitive in the 
presence of suitable media. Reaction is due to reduction; this 
is the more remarkable since the oxides are reducible by purely 
chemical means with considerable difficulty. 

Titanium dioxide, niobium pentoxide, and, to a less degree, 
cerium dioxide undergo reduction when exposed to light in the 
presence of certain organic liquids and reducing solutions, par- 
ticularly glycerol. A lower oxide appears to be formed (zirconium 
dioxide is not photosensitive and does not form a lower oxide) 
which on exposure to air or on being heated regenerates the original 
material. In the case of niobium pentoxide, the process depends 
to some extent on the presence of impurities, notably stannic 
and tungstic acids, zirconium compounds, and titanic acid or its 
anhydrides. Brown vanadium pentoxide becomes black with 
greater or less rapidity when exposed to light beneath glycerol, 
benzaldehyde, cinnamaldehyde, cuminol, or aqueous mannitol solu- 
tion; a lower oxide, initially vanadium tetroadde, is produced. 
Solutions of citric or tartaric acid in absolute alcohol become green 
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and ultimately blue when illuminated in the presence of vanadium 
pentoxide ; carbon dioxide is evolved freely. Similar decomposition 
is observed with mandelic acid, but, in this instance, the vanadium 
pentoxide is blackened. Brown neodymium oxide containing 
praseodymium does not alter in appearance when illuminated 
under glycerol or phenylhydrazine ; it becomes bluish-grey when 
warmed with the latter, owing to conversion of the brown to the 
yellow oxide of praseodymium. When exposed to sunlight in the 
presence of glycerol, benzaldehyde or tartaric acid dissolved in 
alcohol, bismuth oxide becomes grey and ultimately dark black. 
Reduction to the lower oxide and, possibly, to the metal takes 
place. In similar circumstances, antimony trioxide is also 
photosensitive. H. W. 

Concentration of the Erbium Earths. Paul H. M.-P. 
Brinton and C. James ( J . Amer. Chem. Soc ., 1921, 43, 1397 — 
1401). — Pour methods for the concentration of the less basic of 
the rare earths have been investigated; the methods examined 
are : (1) formation of basic nitrates, (2) crystallisation of chlorides 
from 1 : 1 -hydrochloric acid, (3) formation of basic chlorides, and 
(4) formation of basic thiosulphates. The authors highly recom- 
mend the first method for the separation of erbium, holmium, 
dysprosium, and the less basic earths from yttrium, and the second 
method for the separation of holmium and dysprosium from 
yttrium. The basic nitrate formation was carried out with (a) a 
solution of yttrium nitrate containing a little erbium, and (b) 
a yttrium-erbium-holmium mixture. In the former case, the 
solution was boiled and treated with a fairly concentrated solution 
of sodium hydroxide and thoroughly boiled. The yttrium 
hydroxide which first precipitated soon dissolved. The addition 
of sodium hydroxide was continued until minute crystals of the 
basic nitrate were observed swirling through the liquid. The 
whole was then set aside to cool, when a mass of needle-like crystals 
of the basic nitrate was obtained. These were collected, dis- 
solved in the least amount of nitric acid, and treated with sodium 
hydroxide solution as before. The basic nitrate crystals from 
this when dissolved in nitric acid gave a rose-red solution which 
exhibited intense absorption bands of erbium, thus showing that 
the erbium was rapidly collecting in this fraction. The original 
filtrate was treated several times with sodium hydroxide, and 
although the concentration of nitrates was kept high the erbium 
absorption bands soon began to fade. The results obtained with 
the second mixture were equally good. The crystallisation of 
the chlorides was effected with a solution containing yttrium, 
holmium, and dysprosium. The solution in hydrochloric acid 
was boiled down until acid of constant boiling point was obtained. 
The solution was then evaporated until a scum appeared on the 
surface, when it was set aside for fifteen to twenty hours. The 
crystals were separated by decantation and the crystallisation 
proceeded with ; by the time the tail fraction had become No. 9. 
and the head fraction No. 4 owing to the combination of small 
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head fractions, it was found that the atomic weights had become 
92*5 and 124*0 respectively. After four further fractionations the 
atomic weight of the tail fraction No. 12 was 91*5 whilst that of 
the head fraction No. 4 was 133*70. The order of separation in 
order of decreasing solubility of the chlorides is erbium, yttrium, 
holmium, dysprosium. J. F. S. 

Disglomeration and Formation of the Autogenous Lead 
Tree. A. Thiel (Ber. t 1921, 54, [B], 2755—2758 ; cf. A., 1920, 
ii, 622). — Disglomeration, which has been observed previously in 
the cases of lead and copper, is also exhibited by tin when the 
latter is preserved for some time under stannous chloride solution 
in a loosely stoppered bottle. 

Large uniform crystals of lead become strongly corroded when 
preserved for some weeks beneath Heller’s solution; a consider- 
able quantity of lead powder is formed but, as expected, there is 
no evidence of disglomeration, that is, formation of deep fissures 
at the boundaries of the crystallites. Unexpectedly in the light 
of the previous theory, the large crystallites readily exhibit the 
formation of the lead tree when preserved beneath a solution of 
lead nitrate acidified with nitric acid. The phenomenon is observed 
only after the formation of a white skin of basic salt on the metal 
and is explained in the following manner. The presence of the 
skin inhibits the contact of dissolved lead salt and metal by con- 
vection and greatly impedes the diffusion of the lead ion. Beneath 
the skin, therefore, the solution soon contains practically only 
lead nitrate and is poor in lead ions, whereas the external solution 
still contains lead nitrate and therefore has a much higher lead 
ion concentration. The possibility of the formation of a short- 
circuited concentration cell is thus provided. H. W. 

The Chemical Behaviour of Crystallised Binary Com- 
pounds with one Component Nobler than Hydrogen. G. 

Tammann (Z. anorg. Chem ., 1921, 118 , 93 — 104). — The author 
draws a comparison between metallic mixed crystal series and 
binary compounds. In the former case, the members of a mixed 
crystal series behave Chemically and electrically in a similar 
manner to one or other component, according to the proportion 
of each present, with sharply defined limits at molecular fractions 
which are generally a simple multiple of 1/8. This behaviour is 
correlated with the lattice structure of the mixed crystals, and 
may be expected also in crystallised binary compounds which 
have a similar lattice structure, the difference being that in the 
latter case the proportions of the two kinds of atom are fixed. 
It is to be expected that binary compounds will show similarity 
chemically or electrically to one or other component, and when 
two or more compounds of the two elements are formed,, some 
will resemble one component and some the other. As an example 
confirming this view, the compounds of lead and palladium are 
cited. In this series the compounds Pb 2 Pd, PbPd, PbPdg, and 
PbPd 3 have been identified. In a solution of lead nitrate against 
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lead these all give a potential equal to that of palladium, but as 
soon as any free lead is present the potential drops to zero. 
Chemically, all the palladium-lead compounds are as resistant 
as palladium. Binary compounds can be conveniently classed as 
resistant or non-resistant, the former showing the properties of 
the nobler, the latter those of the baser component. 

The above principles are applied to the discussion of a large 
number of binary compounds, principally metallic, such as those 
present in alloys of gold, silver, copper, and platinum, besides 
sulphides, silicides, and carbides, and it is shown that the com- 
pounds can be classified as resistant or non-resistant. The more 
base the inactive component is, the greater is the number of atoms 
of the nobler component necessary to protect it. In general, a 
smaller number of gold than of silver atoms are needed to protect 
a given atom of a baser metal. These considerations apply to 
compounds in which one component is nobler than hydrogen. 
When both are less noble than hydrogen, the classification into 
resistant and non-resistant does not apply, since both constituents 
and their compounds decompose water. Apart from compounds 
of this type, it is possible, in a series of binary crystallised con- 
glomerates, to determine from a few measurements of their 
galvanic potential which of the components they will resemble 
in their chemical character. E. H. R. 

The Chemical and Electrical Behaviour of some Series 
of Alloys. Wilhelm Jenge (Z. anorg. Chem., 1921, 118, 105 — 
122). — With a view to test the theory put forward by Tammann 
(preceding abstract) that crystallised binary compounds, when no 
diffusion of the atoms is possible, may be expected to behave 
chemically and electrically as one or other of the constituent 
elements a number of series of alloys, in which binary compounds 
are formed, were examined. The alloys were used as anodes 
and subjected to the action of halogen, sulphate, or nitrate ions, 
and were tested against acids and alkalis. In the cobalt-silicon 
series, in which the compounds formed are Co 2 Si, Co 3 Si 2 , CoSi, 
CoSi 2 , CoSi 3 , those having less than 32% of silicon were readily 
attacked by acidic ions, but those with higher silicon content were 
resistant. That is to say, CoSi and the higher silicides behave 
as silicon, the other compounds as cobalt. Towards cold acids, 
the same compounds were respectively resistant and non-resistant 
and towards cold alkalis all were resistant except CoSi 3 , the 
behaviour of which resembled that of silicon. No sharp demarca- 
tion of properties was found in the behaviour of the alloys towards 
hot acids and alkalis because the cobalt loses its passivity and 
decomposes water. In the series of nickel-silicon alloys some- 
what similar results were obtained, but the compound NiSi, 
unlike CoSi, was not resistant to halogen ions. In the manganese- 
silicon series only Mn 2 Si was non-resistant to acids and all, that 
is, Mn 2 Si, MnarSiy, and MnSi were resistant to sodium hydroxide. 

Alloys of antimony with cadmium and tin and of bismuth with 
thallium were also examined. The compounds Cd 3 Sb 2 and Zn 3 Sb 2 
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have the potentials of cadmium and tin respectively, whilst CdSb 
and ZnSb soon approximate to the hydrogen potential. The 
cadmium alloys precipitate antimony and lead from solution, and 
Zn 3 Sb 2 precipitates not only lead, but also cadmium. A bismuth- 
thallium alloy with the composition BLT1 3 gives the hydrogen 
potential, but after etching with hydrochloric acid, the bismuth 
potential, indicating that the surface thallium atoms have been 
removed, leaving only bismuth exposed. 

Of the lead-thallium alloys, those with over 0-49 mol. of lead 
show the lead potential, those with 0 to 0-475 mol. of lead show 
the thallium potential. 

Great difficulty was experienced in measuring the potentials of 
the alloys of magnesium with copper, lead, cadmium, and tin, 
but it appears that at the moment of contact with the electrolyte 
they have the magnesium potential, which, however, rapidly falls. 

E> H. R. 

Physical Chemistry of the Oxides of Lead. II. The 
Supposed Enantiotropy of Lead Monoxide. Samuel Glas- 
stone (T., 1921, 119, 1914—1927). 

Binary Systems of the Sulphates, Chromates, Molybdates, 
and Tungstates of Lead. F. M. Jaeger and H. C. Germs 
(Z. anorg. Chem., 1921, 119, 145 — 173). — The paper comprises an 
account of thermal investigations of the binary systems of PbO 
with S0 3 , Cr0 3 , Mo0 3 , and W0 3 respectively, and of the different 
systems formed by pairs of the compounds PbS0 4 , PbCr0 4 , 
PbMo0 4 , and PbW0 4 . By an optical method the transition tem- 
perature of PbO from the red, tetragonal, low temperature form to 
the yellow, rhombic, high temperature modification was found to be 
587°. The melting point of pure lead oxide is 879°. The following 
melting points were also freshly determined, and differ slightly from 
accepted values : chromium trioxide, 198° ; molybdenum trioxide, 
795°; tungsten trioxide, 1473°. The examination of the binary 
systems formed by lead monoxide with the acid anhydrides was 
limited in each case to the partial system PbO-PbM'"0 4 . In the 
system PbO-PbS0 4 , the existence of the following compounds was 
recognised : Pb 4 S0 7 , Pb 3 S0 6 , Pb 2 S0 6 , PbS0 4 . The first has no 
real melting point, but decomposes at 897°, forming Pb 3 S0 6 , m. p. 
961°, which has a transition point at 450°. Pb 2 S0 6 (lanarkite) 
has m. p. 977°. PbS0 4 decomposes markedly at 1135° and its m. p. 
is estimated by extrapolation to be 1170°. The transition point 
of PbS0 4 from the p to the low temperature a form is 864±1°. 
Three eutectics are formed at 89 mols. % PbO and 835°, 60 mols. % 
PbO and 950°, and 34 mols. % PbO and 960°. 

In the system PbO-PbCr0 4 , the compounds Pb 6 Cr0 8 , 
Pb 7 Cr a 0 13 , Pb 8 Cr0 6 , and PbCr0 4 were recognised. The first has 
no real melting point and exists only below 815°. Pb 7 Cr 2 0 13 , 
m. p. 854°, has a reversible transition point at 744°, and forms 
with Pb 2 Cr0 6 , m. p. 920°, a eutectic at 68 mols. % PbO and 841°. 
Lead chromate, PbCr0 4 , is found to be trimorphous ; tl?e a-form 
vol. cxxn. ii. 3 
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is stable below 707° ; the p-form between 707° and 783°, and the 
y-form above 783°, melting at about 844° with evolution of oxygen. 
The heat effect of the change a “ p is small and is sharper in 
binary mixtures with lead oxide than in the pure substance. The 
eutectic between PbCr0 4 and Pb 2 Cr0 6 occurs at 820°, but this 
part of the equilibrium diagram could not be determined accurately 
on account of decomposition. 

The system PbO-PbMo0 4 shows only two compounds, Pb 2 Mo0 6 , 
m. p. 951°, and PbMo0 4 , m. p. 1065°. There are two eutectics, 
at 87*5 mols. % PbO, 762°, and at 40 mols. % PbO, 933°. The 
tungstates correspond with the molybdates, Pb 2 W0 5 , m. p. 899°, 
and PbW0 4 , m. p. 1123°, with a transition point at 877°. 

The equilibrium diagram for the system PbCr0 4 -PbS0 4 is 
largely conjectural owing to the considerable amount of decompo- 
sition occurring at higher temperatures. There is a gap in the 
mixed crystal series between about 40% and 30% PbCr0 4 . The 
mixed crystals have transition points at 934°, 874°, and 748°. 
In the PbS0 4 -PbMo0 4 system mixed crystals are formed con- 
taining up to 6 mols. % sulphate or 2 mols. % molybdate. There 
is a eutectic at 57 mols. % molybdate and 962°. At 879°, the 
mixed crystals have a transition point. In the PbS0 4 -PbW0 4 
system the mixed crystals of the P-type separating at the eutectic 
temperature contain respectively 37 mols. % sulphate and 7 mols. % 
tungstate. The eutectic is at 51 mols. % tungstate and 995°. 
At 875° occurs the p ;=r a- sulphate transformation and at 859° 
the corresponding tungstate change. The PbCr0 4 ~PbMo0 4 
diagram is largely hypothetical. The composition of the limiting 
mixed crystals on the molybdate side is 48 mols. % PbCr0 4 at 
838°, the eutectic temperature. Transitions occur at 799° of 
y — ► p-chromate mixed crystals, and at 697° p->a. In the 
PbCr0 4 ~PbW0 4 system the eutectic temperature is 837° and the 
limiting mixed crystals on the tungstate side contain 41 mols. % 
PbCr0 4 . Lead molybdate and lead tungstate form an isodimor- 
phous mixed crystal series with a transition temperature at 1082°. 
A mixture containing 75 mols. % PbMo0 4 is in equilibrium at 
this temperature with both kinds of mixed crystal. E. H. R. 

Photochemistry of Thallous Chloride. II. Carl Renz 
(. Helv . Chim. Acta , 1921, 4, 950 — 960). — A continuation of previous 
work (A., 1920, ii, 71). Thoroughly illuminated, blackish-brown, 
thallous chloride, in consequence of photolysis, contains as primary 
product more or less grey to slate-grey photothallous chlorides 
in addition to yellow intermediate thallous-thallie chlorides formed 
in accordance with the scheme : 6T1C1+ Light = photochloride + 
T1C1 3 ,3T1C1. Thallic hydroxide, formed by subsidiary actions, is 
also present. These phases characterise the photo-processes in 
those cases in which the change of colour extends over the scale, 
greyish-brown, dark greyish-brown, blackish-brown, and hence 
occur when thallous chloride is illuminated in the dry condition, 
under water, and in the presence of solutions of many neutral 
salts. In the presence of reducing agents or of organic hydroxy- 
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acids, the action of light on thallous chloride only leads to the 
production of the photochloride. The formation of thallous- 
thallic chlorides is not observed in the presence of alkalis or alkali 
carbonates, which decompose these compounds immediately. 
The production of photothallous chlorides and of thallic hydroxide 
does not occur in the presence of hydrochloric acid, even without 
the addition of organic substances. 

Photothallous chloride can be prepared by purely chemical 
methods if ferrous sulphate is added to a boiling, saturated aqueous 
solution of thallous chloride and the mixture is treated with an 
excess of ammonia. The black precipitate of photothallous 
chloride and iron hydroxides is allowed to settle, and is subs© 
quently washed with hydrochloric acid until the iron compounds 
are dissolved; the slate-grey photothallous chloride so obtained 
behaves in exactly the same manner as the photosynthetic product. 

H. W. 

Ammoniates of Cupro- and Thallo-haloids. Wilhelm 
Biltz and Wilhelm Stollenwerk (Z. anorg . Chem. 9 1921, 119, 
97 — 114). — The formation and vapour pressures at different 
temperatures of ammoniates of cuprous and thallous chloride, 
bromide, and iodide were investigated, using apparatus similar 
to that employed in experiments on the ammoniates of silver 
haloids (A., 1921, ii, 201). When saturated with ammonia gas, 
cuprous chloride first shrinks to a yellow mass, then swells and 
becomes greyish-white. Saturation at —70° to —30° requires at 
least a day. When the excess of ammonia is allowed to evaporate 
at room temperature and atmospheric pressure, cuprous chloride 
triammoniate remains. In damp air, it quickly turns green. 
The pressure isotherms also indicate the existence of a sesqui- 
ammoniate and a monammoniate. Cuprous bromide behaves 
similarly, forming a white triammoniate, a sesquiammoniate, and 
a monammoniate. Cuprous iodide absorbs ammonia quickly at 
room temperature. It forms four compounds, containing re- 
spectively 3, 2, 1, and \ mol. of ammonia. In the following table 
are given the heats of formation Q in Cals, and the temperatures 
in absolute degrees at which the dissociation pressures of all these 
compounds are equal to 100 mm. 

3NH 3 . 2NH 8 . 1JNH 8 . 1NH 3 . JNH s . 

CuCl 9-48; 283° — 12-61; 326° 16*73; 417-5° — 

CuBr 9-50; 283° — 13-15; 339° 14-64; 369-0° — 

Cul 10-37; 286-5° 11-30; 298° — 14-70; 371-0° 15-22; 390° 

Thallous haloids do not absorb ammonia at the ordinary tem- 
perature, but in liquid ammonia they all form triammoniates. 
The vapour pressures are all very close to those of ammonia itself. 
The triammoniates are soluble to a certain extent in liquid ammonia, 
the solubility increasing with rising temperature and with the 
atomic weight of the halogen. The heat of formation is about 
7-1 Cal. for the ammonia compound of each of the three haloids. 
No lower ammoniates are formed. E. H. R. 

3—2 
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The Action of Molten Alkali Chlorides on Copper Oxide. 

J. A»vn> Hedvall and Gtjnnar Booberg (Z. anorg. Ghent, , 1921, 
119, 213 — 216). — It was shown in a former paper (Hedvall and 
Heuberger, A., 1921, ii, 508) that potassium chloride could not be 
used as a flux in the fusion of cupric oxide with aluminium oxide 
on account of a reaction taking place between the potassium 
chloride and copper aluminate. It is now shown that when copper 
oxide is heated with potassium chloride, cuprous oxide is formed 
and oxygen evolved. This is best demonstrated by adding cupric 
oxide in small quantities to a mixture of potassium and sodium 
chlorides at 1000° and continuing the heating for one and a half 
hours. At the same time, a basic cupric chloride is formed which, 
by prolonged heating with sodium or potassium chloride solution, 
is obtained as the compound 3Cu0,CuCl2,4H 2 0. E. H. R. 

Phenomena of Diffusion in Metals in the Solid State and 
Cementation of Non-ferrous Metals. I. Cementation of 
Copper by means of Ferro-manganese. G. Sirovich and 
A. Cartoceti (Gazzetta, 1921, 51, ii, 245 — 261). — A bar of copper 
was arranged centrally in a porcelain tube glazed internally and the 
tube then packed with ferro-manganese containing 5% of wood 
charcoal, both these materials being capable of passing through a 
sieve with 64 meshes per sq. cm. and of being retained by one of 
324 meshes per sq. cm. The tube was closed by means of rubber 
stoppers luted with sodium silicate, one of the stoppers having two 
holes to admit a thermo-couple for measuring the temperature 
and a glass tube bent at right angles and with its end dipping into 
mercury. After the tube had been heated for some hours at 900° 
in a Heraeus furnace, considerable proportions of the manganese 
were found to have penetrated the copper (cf. «/. Soc. Ghent . Ind., 
1922, 17a). T. H. P. 

Tervalent Copper. G. Scagliarini and G. Torelli ( Gazzetta , 
1921, 51, ii, 225 — 228) — Contrary to Moser’s statement (A., 1907, 
ii, 549), the action of potassium persulphate on cupric hydroxide 
in presence of barium hydroxide at temperatures obtained by 
cooling with ice and salt results in various changes in the colour 
of the solution and in the deposition of a tenuous amaranth-red 
precipitate, which may be purified by repeated washing with ice- 
water by decantation. The compound thus obtained yields oxygen 
when treated with sulphuric acid, oxidises hydrochloric acid "with 
liberation of chlorine, oxidises ammonia in the cold with production 
of nitrogen, nitrous acid, and traces of nitric acid, decolorises per- 
manganate, and decomposes potassium iodide with liberation of 
iodine in quantity greater than that corresponding with the pro- 
portion of copper present. Since it does not yield hydrogen peroxide 
when treated with dilute acid, the compound lacks the grouping 
characteristic of peroxides and is thus different from the orange- 
yellow copper peroxide obtained by means of hydrogen peroxide. 
The ratio between the percentages of copper and active oxygen 
present is in agreement with the formula CujOg. T. H. P. 
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Production of Single Crystals of Aluminium and their Ten- 
sile Properties. H. C. H. Carpenter and Constance F. Elam 
( Proc . Roy. Soc., 1921, [A], 100, 329—353; cf. A., 1921, ii, 641).— 
A continuation of work previously published (loc. cit.) on the 
production of large crystals of aluminium. The metal used in 
the present work had a purity of 99*6%, the impurity being 0*19% 
silicon and 0*14% iron. The test-pieces used were 70 mm. with 
a parallel portion 103 mm. long, 26 mm. broad, and 3 mm. thick, 
and were estimated to contain 1,687,000 small crystals in the parallel 
portion (103 x 26 X 3 mm.). The authors first describe the treatment 
necessary to convert the whole of the crystals into a single crystal. 
Three separate processes are shown to be necessary : (i) the aluminium 
strip is heated at 550° for six hours, (ii) the strip after cooling is 
subjected to a stress which is equivalent to 378 kilos, per sq. cm., 
and gives an average elongation of 1*6% on 76 mm., (iii) the test- 
piece is finally placed in a furnace at 450° and the temperature 
raised 15 — 20° per day up to 550° and then for 1 hour at 600°. 
Applying this treatment to thirty-eight test pieces showed that 
nine pieces consisted of a single crystal, fourteen of two crystals, 
nine of three crystals, four of four crystals, and two of six crystals. 
The tensile strength of aluminium strips consisting of known num- 
bers of crystals has been determined. It is shown that for strips 
consisting of 150 crystals per 25 mm. it is 708 — 740 kilos, per sq. cm., 
and these give an elongation of 36 — 38% on 76 mm. The tensile 
strength of strips consisting of a single crystal varies between 598 
and 642 kilos, per sq. cm. and these strips suffer an elongation of 
34 — 86% on 76 mm. The varying tensile strength and elongation 
was accompanied by differences in the type of stretching and 
fracture. Strips consisting of two crystals have a tensile strength 
of 441 — 550 kilos, per sq. cm. and suffer an elongation of 29 — 70% 
on 76 mm., whilst strips consisting of three crystals have a tensile 
strength of 456 — 567 kilos, per sq. cm. and suffer an elongation of 
36 — 55% on 76 mm. A further series of experiments on the pro- 
duction of single crystals in bars is described. J. F. S. 

The Thermal Treatment of certain Complex Aluminium 
Alloys. LfiON Guillet (Compt. rend., 1921, 173, 979 — 982). — 
In order to determine the effect of each constituent on the behaviour 
of duralumin under thermal treatment (cf. ibid., 1919, 169, 508), 
the author has studied alloys of aluminium and copper, aluminium 
and silicon, aluminium, silicon, and copper, aluminium, magnesium, 
and silicon, and quaternary alloys containing all four elements. 
Measurements of hardness have been made on annealed samples, 
and on samples tempered at different temperatures, the measure- 
ments being made in the latter case immediately after tempering 
and also after the alloy had been kept for forty-eight hours at 20°. 
From the results of these measurements and from micrographic 
examinations of the alloys it is shown that the simultaneous presence 
of silicon, magnesium, and copper is indispensable to obtain the 
interesting results given by tempering high resistance aluminium 
alloys. W. G. 
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Solubility Limits of Carbon in Ternary Steels. I. The 
System Chromium-Iron-Carbon. Karl Daeves (Z. anorg . 
Chem., 1921, 118 , 55 — 66). — Experiments were made to determine 
the influence of chromium on the solubility of carbon in iron and 
to determine the position of the corresponding solubility line in 
the ternary chromium-iron-carbon diagram. The solubility falls 
off rapidly at first as the chromium content increases, then more 
slowly, the general form of the curve being hyperbolic. Points 
on the curve were determined by observing what chromium content 
was necessary, with a given carbon content, to cause the appear- 
ance of a eutectic in the structure of the metal. To make the hard 
alloys workable, for the preparation of polished surfaces, it was 
necessary to heat for several hours at 800°, just below the Ac x 
point, by which treatment the solid solution was broken up and the 
metal softened. Etching was accomplished by electrolysis in 
ammonium persulphate solution. In eutectoid alloys, the cementite 
is practically unattacked by hot sodium picrate solution. Cold 
alkaline potassium ferricyanide turns the hard constituent of the 
eutectic brown to yellow, leaving the mixed crystals untouched. 
The solubility curve explains many of the known properties of 
chromium steels. The melting point of steel and the arrest points 
are little affected by chromium up to 10%. [Cf. J. Soc . Chem. 
Ind., 1922, 16 a.] E. H. R. 

Solubility Limits of Carbon in Ternary Steels. II. The 
System Tungsten-Iron-Carbon. Karl Daeves ( Z . anorg . 
Chem., 1921, 118, 67 — 74). — The effect of tungsten on the solu- 
bility of carbon in iron was studied in the same way as that of 
chromium (preceding abstract), and a solubility curve of similar 
form was obtained, separating eutectic from non-eutectic steels in 
the ternary diagram. Sudden changes in the physical properties 
of tungsten steels are correlated with changes of composition 
involving the passage from one side to the other of this limiting 
curve. The appearance of so-called double carbides of iron and 
chromium or of iron and tungsten, observed by different workers, 
is attributed to the same cause. Small amounts of tungsten in 
steel raise the melting point, but larger amounts depress it. 

E. H. R. 

The Colour of Iron Alum. Jane Bonnell and Edgar 
Philip Perman (T., 1921, 119 , 1994—1997). 

Complex Selenates. Julius Meyer (Z. anorg. Chem., 1921, 
118 , 1 — 47). — A large number of new complex selenates and 
incidentally some simpler compounds which have not hitherto 
been described, were prepared for comparison with the corre- 
sponding sulphates. The new selenates described belong to the 
ohromi- and cobalti-series, and show the closest resemblance to 
the sulphates, differing from these occasionally only in their water 
of crystallisation. On account of the ease with which selenic acid 
is reduced, difficulties were at times encountered in the preparation 
of certain of the compounds. 
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[With Leonhard Speioh.] — Chromiselenates. Violet chromic 
selenate, fCr(H a 0) 6 ] 2 (Se0 4 ) 3 ,3(or 4)H«0, forms a crystalline powder, 
readily soluble in water, from which it is precipitated by alcohol 
or acetio acid. Its aqueous solution dissolves chromic hydroxide 
with formation of green basic salts. When the violet salt is heated 
in solution or in the solid state at 90° it changes irreversibly into a 
green chromiselenate. The green salt prepared in the solid state 
has the composition Cr 2 (SeO 4 ) 3 ,10H 2 O and dissolves very slowly 
in water, probably only after addition of water. The green 
salt may have a constitution of the type [Cr(Se0 4 )(H a 0) 5 ] 2 Se0 4 . 
When a solution of the violet salt is boiled for some time, a green 
compound is formed which is precipitated by alcohol as a green 
oil and dries to an amorphous, green solid. It is very soluble in 
water and gives no precipitate with barium salts or with ammonia. 
It is probably a triselenatochromic acid, [Cr(Se0 4 ) 3 ]H 3 . 

Chloropentaquochromiselenate , [CrCl(H 2 0) 5 ]Se0 4 ,3H20, was pre- 
pared from chloropentaquochromichloriae and sodium selenate ; it 
forms a bright green powder very soluble in water and alcohol. 
Attempts to obtain other chloro-selenates, corresponding with 
known chloro-sulphates, were not successful. 

Dichlorotetraquochromihexaquochromiselenate, 

[CrCL(H 2 0) 4 ](Se0 4 ) 2 [Cr(H 2 0) 6 ], 

forms a green, crystalline powder, readily soluble in water, slightly 
so in alcohol. An attempt to prepare a corresponding double 
chromi-aluminium selenate failed, although sulphates of the type 
LCrCl 2 (H 2 0) 4 ](S0 4 ) 2 [M(H 2 0) 6 ], where M=Cr, Fe, Al, or V, were 
prepared by Werner and Huber (A., 1906, ii, 170). 

Hexamminechromiselenate f [Cr(NH 3 ) 6 ] 2 (Se0 4 ) 3 , was prepared from 
the corresponding nitrate and selenic acid. It is precipitated from 
aqueous solution by alcohol as a heavy, yellow, finely crystalline 
powder. The salt is amorphous whilst the corresponding sulphate 
has 5H 2 0. 

Chloropentamminechromiselenate , [CrCl(NH 3 ) 5 ]Se0 4 , was pre- 
pared from purpureochromichloride and silver selenate. It forms 
a heavy, red, amorphous powder sparingly soluble in water. The 
corresponding sulphate is much more soluble, and crystallises 
with 211^0. 

Hexacarbamidechromiselenate , [Cr(NH 2 *C0*NH2) 6 ] 2 (Se0 4 ) 3 , pre- 
pared from hexacarbamidechromichloride and silver selenate, was 
obtained as a bright green, finely crystalline powder, moderately 
soluble in water, from which alcohol precipitates it. 

Triethylenediaminechromiselenate , [Cr en 3 ] 2 (Se0 4 ) 3 , from the corre- 
sponding chloride and silver selenate, is a reddish-yellow, heavy, 
crystalline powder, soluble in water and precipitated by alcohol. 
When the dry salt is heated at 100°, the colour changes to reddish- 
violet. 

Aluminium selenate , which has not before been described, forms 
a white, crystalline powder, easily soluble in water and precipitated 
by alcohol. It appears to contain less than 18H a O, but the analysis 
did not distinguish between 15 and HHgO. 

[With Hanns Moldenhatjer.] — Complex cobaltiselenates, The 
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complex oobaltiselenates prepared were confined to those containing 
Only one oobalt complex and to those with 6, 5, or 4 molecules of 
ammonia or 4 molecules of pyridine. 

[Co(NH 3 ) 6 ]2(Se0 4 )3,5H 2 0, corre- 
sponds in every respect with luteocobaltisulphate. 

Aquopentamminecobaltiselenate , [Co(H 2 0)(NH 3 ) 6 ] 2 (Se0 4 ) 3 ,3H 2 0, 

was prepared both from the corresponding cobaltichloride and from 
selenatopentamminecobaltiselenate. The salt is similar in physical 
and chemical properties to roseocobaltisulphate. 

Dmqiiotetramminecobaltisel enate, [Co(H 2 0) 2 (NH 3 ) 4 ] 2 (Se0 4 ) 3 ,3H 2 0 > 
was prepared from carbonatotetramminecobaltiselenate and selenic 
acid. It dissolves in water to a deep red solution from which 
alcohol precipitates it as a bright red, crystalline powder. It loses 
its water of crystallisation on exposure to air. 

Chloropentamminecobaltiseleriate , [CoCl(NH 3 ) 6 ]Se0 4 , was prepared 
from purpureocobaltichloride and silver sclenate; it corresponds 
in its properties with purpureocobaltisulphate. 

Chloroaquotetramminecobaltichloride selenate , 

{ [CoCl (H 2 0 ) (NH 3 ) 4 ]Cl} 2 Se0 4 , 

was obtained when dichlorotetrammincobaltichloride was treated 
with silver selenate, through hydration of one of the nuclear chlorine 
atoms. It forms a violet, crystalline powder, giving a violet 
aqueous solution. 

Nitropentamminecobaltiselenate, [Co(N0 2 )(NH 3 ) 5 ]Se0 4 , from the 
corresponding chloride and silver selenate, forms bright yellow, 
microscopic crystals, giving a yellowish-brown, aqueous solution. 
It forms a periodide, as does the corresponding sulphate. 

Sulphatopentamminecobaltiseleriate, [Co(S0 4 )(NH 3 ) 6 ] 2 Se0 4 ,2H 2 0, 
was prepared from the corresponding sulphato-bromide and silver 
selenate. It is precipitated from aqueous solution by alcohol in 
rose-coloured leaflets consisting of microscopic, rhombic tablets. 
The corresponding sulphatosulphate contains only 1H 2 0. 

A cid selenatopentamm inecobaltiselenate , 

[Co(Se0 4 )(NH 3 ) 5 ]Se0 4 H,2H 2 0, 

was prepared by treating chloropentamminecobaltichloride with 
concentrated selenic acid. From the diluted solution the acid 
salt crystallised in reddish-violet crystal aggregates. It closely 
resembles the sulphato-sulphate and forms the starting material 
for the preparation of a series of selenatopentamminecobalti-salts 
including several of the following. 

Normal seleimtopenlamminecobaltiselenate, 

[Co(Se0 4 )(NH 3 ) 5 ] 2 (Se0 4 ),H 2 0, 

was obtained by treating the above acid selenate with alcohol; 
it has a brighter red colour than the acid salt. 

Seknattyentamminecobaltisulphate , [Co(Se0 4 )(NH 3 ) 6 ] 2 S0 4 ,H 2 0, 
was obtained from the selenato-bromide and silver selenate. It is 
precipitated by alcohol from aqueous solution in bright red, lustrous 
tablets. This salt is metameric with the above sulphatopent- 
amminecobaltiselenate, but the two are not isomorphous, as the 
latter crystallises with 2H 2 0. 

[Co(Se0 4 )(NH 3 ) 6 ]N0 3 , was pre- 
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pared from the above acid selenate and ammonium nitrate. It 
separates in well-formed, bright red, sparingly soluble crystals. 

Sehnatopentamminecobaltibromide, [ Co ( Se Ch ) (NH 3 ) 6 ]Br, was pre- 
pared from the above acid selenate and hydrobromic acid. It is 
thrown down by alcohol from aqueous solution as a bluish-red 
precipitate. 


VJJVU/VblVU/Wf 

[Co(Se0 4 )(NH 3 ) 6 ] 2 I>tCl 6 ,2H 2 0, 

forms lustrous, orange-red tablets, sparingly soluble in water. 

In the tetramminecobalti-series only carbonic acid of the bi- 
valent acids could be introduced into the complex. With two 
uni valent acid radicles, stereoisomerism becomes possible, and it 
was found possible to prepare the 1 : 2- and 1 : 6-dinitrotetrammine- 
cobaltiselenates . 

Carbonatotetramminecobaltiselenates , [Co(C0 3 )(NH 3 ) 4 ] 2 Se0 4 ,3H 2 0, 
is similar to the corresponding sulphate, crystallising in dark red 
leaflets which lose their water of crystallisation on exposure to air. 

Acid dichlorotetramminecobaltiselenate , [CoCl2(NH 3 ) 4 ]Se0 4 H, crys- 
tallises in dark green, well-formed needles but is unstable and 
readily changes to the chloroaquotetrammine salt described above. 

Acid dicMorotetrapyridinecobaltiselenate , [CoCl 2 PyJSe0 4 H,2H a 0, 
is more stable than the dichlorotetrammine salt ; it crystallises in 
lustrous green leaflets. The salt corresponds with the sulphate 
described by Werner and Feenstra (A., 1906, i, 450). 

1 : 2 -Dimtrotetramminetiobaltiselenate, [Co(N0 2 ) 2 (NH 3 ) 4 ] 2 Se0 4 , was 
prepared from flavocobaltinitrate (Jorgensen, A., 1898, ii, 592) 
and ammonium selenate ; it forms dark brown crystals. 

1 : 6-Dinitrotetramminecobaltiselenate , stereoisomeric with the last, 
was prepared from croceocobaltichloride (Jorgensen, loc. cit.) and 
silver selenate ; it is precipitated from aqueous solution by alcohol 
in the form of minute, bright yellow crystals. 

The electrical conductivities of many of the above salts in aqueous 
solution were measured at 25° and their magnitudes were found to 
agree with the constitutions ascribed to the different salts. 

E. H. R. 


The Green Colour of Tungsten Trioxide. J. A. M. van 
Liempt (Z. anorg. Chem., 1921, 119, 310 — 312). — Tungsten trioxide 
generally has a yellow colour, but is sometimes green. A number 
of explanations of this phenomenon have been offered, but it is 
now shown experimentally that the green colour is due to re- 
duction at ordinary temperatures by traces of organic matter to 
lower oxides. Provided the green oxide has not been ignited, 
the yellow colour may be restored by heating it in a current 6f 
oxygen. E. H. R. 

Chlorination by Mixed Carbon Monoxide and Chlorine. 

F. P. Venable and D. H. Jackson (J. Elisha Mitchell Sci. Soc. t 
1920, 35, 87 — 89). — Chlorination is successfully accomplished with 
a mixture of carbon monoxide and chlorine, containing the formed 
in excess, in the following cases : zirconium dioxide at 480°, stannic 
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oxide at 400°, magnesium oxide at 475°, aluminium oxide at 450°, 
ferric oxide at 460°, chromic oxide at 625°, manganese dioxide at 
460°, uranoso-uranic oxide at 500°. With chlorine in excess, the 
requisite temperature for zirconium dioxide is 425° and for ferric 
oxide 370°. Chemical Abstracts. 

Antimonic Acid and the Use of Sodium Antimonate in 
Analysis. E. S. Tomula (Z. anorg, Chem ., 1921, 118, 81 — 
92). — The constitution of antimonic acid and of the salts derived 
from it has never been satisfactorily settled, and an attempt has 
now been made to solve the problem by the application of physico- 
chemical methods. The conductivity of the potassium salt was 
measured at 25° at dilutions from F=32 to 1024, and the basicity 
of the acid, by the Oswald- Walden rule, was found to be 1. This 
rules out the possibility that the salt is a pyroantimonate, 
K^H 2 Sb 2 0 7 , and since it gives a solution having an acid reaction, 
it cannot be the metantimonate, KSbO a . It must therefore be 
the orthoantimonate, KH 2 Sb0 4 . Hydrogen-ion determinations in a 
1/1024^-solution by the calorimetric method confirmed this view. 
The dissociation constant at this dilution was found to be a= 0*957 
and the hydrogen-ion concentration ^=10"® 3 . The equivalent 
conductivity of the sodium salt was, on account of its low solu- 
bility, determined only at dilutions F=512 and 1024, and was 
found to be of the same order as, although slightly lower than, that 
of the potassium salt. The hydrogen-ion concentration at F—1024 
was C H =10 -64 , and it is concluded that the two salts have the same 
constitution. Delacroix (A., 1898, ii, 340; 1900, ii, 145) and 
Senderens (A., 1899, ii, 557) both isolated a soluble and an insoluble 
form of antimonic acid, which they called ortho- and pyro-acids, 
but they differed as to which was which. Conductivity experi- 
ments on the potassium salts show that the soluble acid is the 
ortho-acid, whether prepared by Senderens’s or Delacroix’s method. 
It is concluded, however, that a concentrated solution of antimonic 
acid is not a true solution but a supersaturated colloidal pseudo- 
solution, from which the acid soon separates in the insoluble form. 

Determinations were made at 18°, 25°, and 33*5° of the solu- 
bility of sodium antimonate in water, in aqueous sodium acetate, 
and in aqueous methyl and ethyl alcohols. Expressed in mg. of 
Na 2 0,Sb 2 0 6 ,6H 2 0 per 100 c.c. of solution, the solubility at 18° is, 
in water 56-4, in equal volumes of water and ethyl alcohol 0*1, and 
in 2*5% sodium acetate 3*1. 

The following method is recommended for the estimation of 
antimony as sodium antimonate. The antimony must be in 
alkaline solution as sodium sulphantimonate, Na 3 SbS 4 , and must 
be free from potassium, since in presence of potassium salts pre- 
cipitation is incomplete. The solution is warmed at 80° and 
stirred while a solution of 30% hydrogen peroxide is run in drop 
by drop until vigorous evolution of oxygen commences, and it is 
then boiled until all oxygen evolution ceases. The alkaline solution 
is neutralised with acetic acid until it is acid to phenolphthalein, 
but still weakly alkaline to litmus. It is stirred a further quarter 
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of an hour and then one-half its volume of 96% alcohol is added, 
after which stirring is continued for ten minutes. After twelve 
hours, the crystalline sodium antimonate is filtered, washed on 
the filter with a solution containing 3 grams of sodium acetate, 
3 grams of acetic acid, and 400 c.c. of ethyl alcohol per litre, and 
finally with 50% alcohol. The dried precipitate is separated from 
the filter-paper, which is burnt separately, is ignited for fifteen 
minutes in a porcelain crucible, and weighed as sodium metanti- 
monate, NaSbO a . Special directions are given for procedure 
when tin is present, as it is then necessary to redissolve and re- 
precipitate the sodium antimonate. [See also J. Soc . Chem . Ind., 
1922, 12a.] E. H. R. 

The Reaction Limit of Chemical Agents on Copper-Gold 
Alloys and their Galvanic Tension. G . Tammann (Z. anorg . Chem., 
1921, 118, 48 — 54). — The reaction limit in different copper-gold 
alloys is reached when the molecular fraction of gold present is 1/8, 
2/8, or 4/8, according to the chemical reagent used. The reactivity 
of the mixed crystals may be regarded as due to the loosening of 
the copper atoms from their lattice combination by the chemical 
agent or, from another point of view, to the action of the chemical 
agent on copper atoms which have become detached from the 
lattice on account of their solution tension. From the latter point 
of* view it was important to determine how the solution tension of 
the alloys varied with the composition. Measurements were made 
against a gold electrode in a number of electrolytes, and against 
silver with silver sulphate as electrolyte. The results showed that 
the limiting composition beyond which no copper ions appear in 
the solution and the alloy behaves electrically as pure gold, is 
at 2/8 mol. fraction of gold. This method does not give such sharp 
limiting values as the chemical method, however, owing to the 
sensitiveness of the galvanic tension to impurities on the surface 
of the metal. The case of the cell silver | saturated silver sulphate | 
copper-gold is specially interesting, since, when the proportion of 
gold in the alloy does not exceed O’ 145 mol., silver is visibly precipi- 
tated and the metal becomes negatively charged, whilst the alloys 
richer in gold do not precipitate silver and assume a weak positive 
charge. This weak positive charge indicates a superficial deposit 
of silver, so that the surface acts as a silver-gold alloy of corre- 
sponding composition. It is shown, from consideration of the 
mixed crystal lattice, that when 1/8 mol. of gold or less is present 
in the copper alloy, conditions are favourable for the formation 
of silver crystals. It is suggested that those agents which find 
their active limit at 2/8 mol. of gold, corresponding with the solution 
tension limit for copper ions, act first on the copper ions in solution, 
but as soon as the osmotic pressure of the copper ions exceeds the 
solution tension, the agent attacks the mixed crystal surface. 

E. H. R. 

Ruthenium Tetroxide. F. Krauss (Z. anorg . Chem., 1921, 
119, 217 — 220). — An aqueous solution of ruthenium tetroxide has 

3*— 2 
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apparently a weak aoid reaction, although this is difficult to demon- 
strate on account of the rapid decomposition of dyes by the solution. 
The solution behaves as an eleotrolyte, and is decomposed by the 
current with formation of a green colour. With alkali hydroxides 
it forms salts, but only the ammonium salt could be obtained in 
the pure state. It was prepared by adding concentrated ammonia 
to a concentrated solution of ruthenium tetroxide in water until 
the colour changed from yellow to greyish* brown. By evaporating, 
a salt of the composition (NH 4 ) 2 Ru0 6 was obtained. Under certain 
conditions, which could not be accurately determined, a mono- 
and a di-hydrate of this salt were obtained. In the preparation 
of ruthenium tetroxide, besides the yellow compound, a brownish- 
red substance was observed, less soluble in water than the tetroxide. 
This has not been identified. Ruthenium tetroxide can be estim- 
ated by distilling it in a current of dry air at 15° into a specially 
constructed weighed flask, dissolving in a little water, reducing 
with alcohol, evaporating with dilute hydrochloric acid, igniting 
in a stream of hydrogen, and weighing the ruthenium. E. H. R. 


Mineralogical Chemistry. 


Native Antimony from Kern County, California. C. H. 

Behre, jun. (Amer. J. Sci ., 1921, [v], 2, 330 — 333). — A statement 
of the results of an examination of nodular masses of antimony 
with a crust of oxidation products. L. J. S. 

Identity of Flagstaffite with Terpin Hydrate. E. N. Guild 
(Amer. Min., 1921, 6, 133 — 135). — A comparison of the crystal 
constants of flagstaffite (A., 1921, ii, 51) with those of terpin hydrate 
suggests the identity of these ; and this is confirmed by comparative 
tests made on the natural and artificial materials. Variable results 
for the m. p. are obtained, owing to loss of water before melting. 
When heated very slowly the crystals soften at about 100°, and 
finally melt near 116°. Anhydrous terpin from flagstaffite has 
m. p. 105°. The terpin hydrate formula, O 10 H 20 O 2 ,H«O, is adopted, 
since the material analysed had been partly dehydrated by 
remaining over sulphuric acid. L. J. S. 

The Natural Iron Hydroxides. Karl Willmann (Centr. 
Min., 1921, 673 — 678). — A review is given of the colloidal and 
crystalline forms of iron hydroxides. The scaly (Rubinglimmer) 
and acicular (Samtblende or needle-iron-ore) forms of goethite 
differ in optical characters and are regarded as dimorphous forms 
of Fe 2 0 3 ,H 2 0. New analyses of Rubinglimmer from the Eleonore 
mine near Giessen cave Fe 2 0 3 89*90, H 2 0 10*77=100*67, and 
,M e 2 0 3 88*11, H 2 0 11*97=100*08, agreeing with this formula. 

L. J. S. 
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Curite y a New Radioactive Mineral. Alfred Schqep 
(Compt. rend., 1021, 173, 1186 — 1187). — The new mineral is found 
at Kasolo, Katanga, Belgian Congo, as translucent, reddish-brown, 
acicular crystals on torbemite or as compaot or earthy masses, 
and consists of minute needles with straight optical extinction* 
It is readily soluble in cold nitric acid and in hot hydrochloric acid ; 
when heated, it turns dark brown. Analysis gives the formula 
Pb0,5U0 3 ,4H 2 0. 

PbO. U0 3 . H s O. Fe a Oj. Total. d 17 

21-32 74-22 4-00 0-17 99*71 7*192 

L. J. S. 


Analytical Chemistry. 


The Conditions for the Maximum Precipitation of an 
Amphoteric Electrolyte. Ada Prins (Chem. Weekblad, 1921, 
18, 657 — 658). — The minimum solubility occurs at a definite 
hydroxyl-ion concentration depending for each amphoteric electro- 
lyte on its solubility product as base and as acid. The concentrations 
of the positive and negative ions are inversely proportional to their 
charges. S. I. L. 

Use of CaBsium Chloride in Microchemistry. Enrique 
Herrero Ducjloux (Anal. Asoc. Quim. Argentina , 1921, 9, 215 — 
227). — Csesium chloride may be used as a reagent in micro- 
chemistry by reason of the well-defined double chlorides which it 
forms with different metals. Crystallographic descriptions, with 
photomicrographs, are given of the double salts thus formed with 
silver, mercury, lead, platinum, gold, palladium, arsenio, antimony, 
cadmium, tin, copper, aluminium, iron, zinc, nickel, cobalt, mam 
ganese, calcium, magnesium, thallium, cerium, and indium. 

G. W. R. 

Use of the Zeiss Water Interferometer (Rayleigh-Ldwe) 
for the Analysis of Non-aqueous Solutions. Ernst Cohen 
and H. R. Bruins (Proc. K . Akad. Wetensch . Amsterdam , 1921, 
24, 114 — 122). — A description of the Rayleigh-Lowe water inter- 
ferometer and the method of use for estimating the concentration 
of aqueous solutions are given. The accuracy obtainable with this 
instrument is about 99*9998% for aqueous solutions. To use this 
instrument for non-aqueous solutions greater precautions in the 
fixing of the temperature are required. The thermostat liquid 
should also be chosen so as to have a refractive index of the same 
order as that of the solvent used. When these precautions are 
taken an aoouracy equal to that obtained for water solutions may 
be obtained with solutions in organic solvents. J. F. S. 
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A Buffer Solution for Colorimetric Comparison. T. C. 

McIlvaine (J. Biol. Chem ., 1921, 49, 183 — 186).— The author 
covers the whole range from P H 2 2 to P H 8*0 by mixing two solu- 
tions only, viz. a 0*2 M -disodium phosphate solution with O’ 1 if -citric 
acid. A table to obtain any desired P H is given and also a graph. 

G. B. 

A Simplified Form of Apparatus for Air Analysis. Charles 
Claude Guthrie (J. Biol. Chem., 1921, 48, 366 — 371). — The 
apparatus, which is illustrated in the original, “ differs from the 
well known forms in dimensions rather than in principles or in 
design.” E. S. 

Estimation of the Gases of the Blood. Donald D. Van 
Slyke and William C. Stadie (J. Biol. Chem., 1921, 49, 1 — 42). — 
Improvements in the technique of using the apparatus previously 
described for the extraction from the blood and measuring of the 
carbon dioxide (A., 1917, ii, 422 — 423), oxygen (A., 1918, ii, 82), 
and carbon monoxide (A., 1920, ii, 53). All the gases can now be 
estimated in 1 c.c. of blood by a modified form of the original 
apparatus with narrow measuring tube enclosed in a water-jacket. 
In the oxygen estimation, the blood is now laked with water, and 
the amount of ferricyanide has been greatly reduced; the results 
are about 5% higher than those obtained by Haldane’s method. 
Particularly in the case of the carbon dioxide estimation, the errors 
are fully analysed, and examples of calculations are given. 

G. B 

Mechanical Shaker and other Devices for Use with the 
Van Slyke Blood Gas Apparatus. William C. Stadie ( J . Biol. 
Chem., 1921, 49, 43 — 46; cf. preceding abstract). — A motor- 
driven shaker, a levelling scale, and tonometer rotator are de- 
scribed with the help of figures. G. B. 

Estimation of Chlorine in Benzaldehyde. Schimmel & Co. 
(Ber. Schimmel & Co., 1921, 56 — 61; from Chem. Zentr., 1921, 
iv, 771). — Benzaldehyde is burnt in a small lamp so constructed 
that the amount of liquid burnt may be found by weighing at 
the beginning and end of the experiment. The products of com- 
bustion are passed through two U -tubes containing glass beads 
moistened with 0*02A r -potassium hydroxide solution, foaming 
being prevented by the use of a few drops of petroleum. The 
washings from the absorption apparatus are united and, after 
addition of an equivalent amount of 0*02iV-sulphuric acid, con- 
centrated in a closed flask. The solution is then made alkaline 
to phenolphthalein and the colour discharged by one or two drops 
of O02#-sulphuric acid. Five drops of 10% potassium chromate 
solution are added and the chlorine is estimated in the usual way 
with 0*02jV-silver nitrate solution. G. W, B. 

Action of Potassium Ferrocyanide on Silver Haloids. 

G. B. Bonino ( Oazzetta , 1921, 51, ii, 261— 266).— Potassium ferro- 
cyanide does not appear to interact with silver bromide or iodide, 
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but with the chloride it reacts according to the equation : 3AgCl+ 
K 4 Fe ( CN ) 6 — Ag 3 KFe (CN ) 6 + 3KC1 . The chlorine ion may there 
fore be estimated in presence of the iodine ion by precipitating 
and washing the mixed silver haloids, treating the latter with a 
known volume of OliV-potassium ferrocyanide solution, removing 
the insoluble silver potassium ferrocyanide by filtration, and 
determining the amount of the residual potassium ferrocyanide 
by titration with standard permanganate solution. The reaction 
has not yet been studied quantitatively in presence of bromides. 

T. H. P. 

Estimation of Small Quantities of Bromides and Chlorides 
in Iodides. I. M. Kolthoff (Pharm. Weekblad , 1921, 58, 
1568 — 1569). — The iodide in solution is treated with excess of 
sodium nitrite in presence of sulphuric acid. After filtering and 
boiling, to remove iodine and excess of nitrous -acid, chlorides and 
bromides are estimated by Volhard’s method. The method is 
quantitative, but does not distinguish between chlorides and 
bromides. S. I. L. 

Bromine Normally Present in Animal Tissues. A. 

Damiens (Bull. Sci. Pharmacol ., 1921, 28, 85 — 93; from Chem. 
Zentr., 1921, iv, 847). — Thirty grams of finely-divided tissue are 
extracted by heating with dilute potassium hydroxide solution. 
The dried residue is incinerated with a mixture of potassium nitrate 
and sodium carbonate, and the ash dissolved in water. Iodine is 
estimated in a portion of the solution as follows: the silver 
haloid precipitate, obtained by addition of silver nitrate solution 
in the presence of nitric acid, is suspended in water and a stream 
of chlorine is passed, first in the cold and then in the presence of 
1 c.c. of sulphuric acid with warming. Air is passed through and 
the precipitate removed by centrifuging. The iodine is then 
estimated by a colorimetric method. Another portion of the 
solution is precipitated with silver nitrate and nitric acid. The 
precipitate is removed and the filtrate is treated with zinc and 
sulphuric acid. When less than a milligram of iodine is present, 
bromine may be estimated colorimetrically in the filtrate. In 
the presence of larger amounts of iodine, the filtrate, after the 
reduction of the silver haloid precipitate, is neutralised with 
ammonia, diluted to 40 c.c. and after addition of 1 gram of iron 
ammonium sulphate, concentrated to 10 c.c. Bromine may then 
be estimated as before (cf. A., 1921, i, 476). G. W. R. 

Estimation of Sulphur in Pyrites. L. Gadais (Ann. Chim. 
Analyte 1921, 3, 330 — 335). — A critical review of Lunge’s method 
and certain suggested modifications. For accurate work, the 
original method without alteration is to be preferred, care being 
taken to adhere strictly to all details of the operations. A varia- 
tion of this method, in which the insoluble gangue is not filtered 
off before the precipitation of the iron with ammonia, is not recom- 
mended, as this gangue contains substances such as the sulphates 
of barium, strontium, calcium, and lead which may be partly 



ii. 80 


ABSTRACTS OF CHEMICAL PAPERS. 


dissolved by ammonia and reprecipitated on subsequent acidifica- 
tion and addition of barium chloride. A second modification of 
Lunge’s procedure, which obviates the washing of the gangue, 
consists in making up the solution in aqua regia to 100 c.c., filtering 
off 50 c.c., and proceeding with this aliquot portion as in the 
original method. This is free from serious objection provided 
the insoluble residue is comparatively small in amount. Finally, 
a rapid control method, not suitable for accurate work, consists 
in diluting the original solution to about 800 c.c., adding ammonia 
directly to this, digesting for two hours at a moderate temperature, 
cooling, making up the volume to 1000 c.c., and filtering off 500 c.c. 
in which sulphate is estimated in the usual way. G. F. M. 

Volumetric Estimation of Sulphide by Oxidation to 
Sulphate. H. H. Willard and W. E. Cake (J. Amer. Chern . 
Soc. 9 1921, 43 , 1610 — 1614). — Sulphide is rapidly and quantitatively 
oxidised to sulphate by an excess of hypobromite in 2*5A r -sodium 
hydroxide or by hypochlorite in 4A- sodium hydroxide. The 
excess of oxidising agent is determined iodometrically. The 
method gives accurate results for the estimation of sulphur in 
steels and in sulphides if care is taken to exclude all other reducing 
agents. In the case of steels, the method is used as follows : 
5 grams of steel are placed in a flask, through which hydrogen may 
be passed, which is connected with a 10-bulb tube for absorbing the 
hydrogen sulphide. Air is removed from the apparatus by hydro- 
gen and 100 c.c. of hydrochloric acid (rf 1-1) are added. After the 
reaction has moderated, the solution is heated just to boiling for 
five minutes after the steel has dissolved. The solution in the 
absorption tube should contain 6 — 7 grams of sodium hydroxide 
in 50 c.c. of solution. The contents of the bulbs are washed with 
as little water as possible into a flask containing 10 c.c. of 0*3 N- 
hypobromite solution and kept for three or four minutes, then 2 or 
3 grams of potassium iodide are added, and the solution is diluted 
to 150 c.c. It is then exactly neutralised with concentrated 
hydrochloric acid and 5 c.c. excess added and titrated with 0-IN- 
sodium thiosulphate. If hypochlorite has been used instead of 
hypobromite, more sodium hydroxide must be used. Sulphides 
which are soluble in hydrochloric acid are estimated in the same 
way as steels. Insoluble sulphides are ignited with powdered iron 
in an atmosphere of hydrogen or carbon dioxide, thus producing 
ferrous sulphide. The estimation is then carried to completion as 
above. The error of the method is about 0-1%. J. F. S. 

Estimation of Sulphurous Acid. Victor Coppetti (Ann. 
Chim. Analyt ., 1921, 3 , 327 — 330). — The gravimetric method of 
Haas for the estimation of sulphurous acid, which consists in 
expelling the sulphur dioxide from the solution under examination 
by distillation in an atmosphere of carbon dioxide, absorbing the 
gas in a solution of iodine, and weighing the resulting sulphuric 
acid as barium sulphate, gives accurate results volumetrically if 
means are taken to prevent loss of iodine by volatilisation in the 
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current oi carbon dioxide. For this purpose, an apparatus is 
described consisting essentially of a 300 o.c. flask to contain the 
iodine solution, to the bottom of which extends the gas delivery 
tube from the distillation flask. Surmounting the flask is a 
spherioal absorption vessel containing N /10-thiosulphate solution, 
through which the carbon dioxide and iodine vapours leaving the 
flask must pass. When distillation is complete, the thiosulphate 
solution containing all the volatilised iodine is allowed to run 
baok into the flask and the excess of iodine in the latter is titrated 
back with standard thiosulphate solution. G. F. M. 

The Estimation of Sulphates by means of a Suspension 
of Barium Chromate. I. M. Kolthoff ( Sec . trav. chim ., 
1921, 40, 686 — 699; cf. Andrews, A., 1890, 414). — Although it 
would appear on theoretical grounds that an estimation of sulphate 
by means of barium chromate was not practicable, the method 
is valid, since the reaction BaSCb+Cr0 4 " BaCr0 4 +S0 4 " 
proceeds very slowly from left to right. The solution, acidified 
with hydrochloric acid, should be heated during neutralisation 
with ammonia to avoid the loss of chromic acid which accompanies 
the precipitation of barium chromate at ordinary temperatures, 
and, having regard to the hydrolysis of ammonium chromate, a 
slight excess of ammonia should be added. Barium chromate is 
adsorbed by ferric, aluminium, and zinc hydroxides, so that when 
these metals are present the method gives results which are too 
low, but trustworthy results can be obtained when ions which 
affect the reacting substances are absent. In presence of calcium, 
the results are too low, the error becoming smaller with increasing 
acidity of the solution and decreasing concentration of calcium. 
Practical details are given. H. J. E. 


Catalytic Action of Copper in the Oxidation of Ammonia 
by means of Persulphate. G. Scagliarini and G. Torelli 
( Gazzetta , 1921, 51, ii, 277 — 280). — Quantitative investigation of 
the oxidation of ammonia by means of either potassium or ammo- 
nium persulphate in presence of copper sulphate shows that the 
oxygen of the persulphate first oxidises the ammonia to nitrous 
acid, which is converted into ammonium nitrite, this being decom- 
posed, with liberation of nitrogen, by the heat developed : 2NH 3 + 
30*-2HN0«+2H«0, 2NH 3 +2HNO a =2NH 4 -NO a , and 2NH 4 -N0 2 
=4H a 0+2Ng. The catalytic effect of copper salts appears to 
be due to oxidation of the copper to a more highly oxidised com- 
pound, which passes on its surplus oxygen to the ammonia. 

The estimation of persulphate by means of ferrous salts may 
be replaced advantageously by the following method, in whioh 
use is made of a Schultze and Tiemann’s apparatus furnished 
with a mercury valve (Z. anal . Chem ., 1870, 9, 401 ; Bet ., 1873, 
6, 1041) : 40 c.c. of water and 0*4 — 0*6 gram of copper sulphate are 
boiled in the flask for about ten minutes, the caoutchouc tube being 
then clipped and the boiling continued for five minutes to expel 
the air. The apparatus is allowed to cool, the mercury rising in 
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the barometer tube and a vacuum becoming established in the 
flask. A known volume of the persulphate solution and after- 
wards about 100 c.c. of ammonia solution are drawn into the 
cold flask through the clipped tube, the flask being then heated 
and the evolved gas collected over water and measured. The 
results obtained in this way agree exactly with those yielded by 
the ferrous sulphate method. T. H. P. 

[Method for the Estimation of Tri-, Tetra-, and Penta- 
thionates present together in Solution with Sulphite , Thio- 
sulphate, and Sulphate.] E. H. Riesenfeld and G. W. Feld 
(Z. anorg. Chem ., 119, 225—270). See this vol., ii, 45. 

The Accuracy of Dumas's Method for the Estimation of 
Nitrogen in the Cases of Substances rich in Nitrogen. Ernst 
Mohr (Ber., 1921, 54, [. B ], 2758— 2767).— A mathematical treat- 
ment of the influence of the errors in measuring weight of substance, 
volume of nitrogen, temperature and pressure on the accuracy of 
the process. 

The usual procedure of estimating the volume accurately to 
within 0'05 or 0*1 c.c., and the temperature and pressure to degrees 
Centigrade and millimetres of mercury is sufficient for substances 
containing 20 — 25% of nitrogen, but involves considerable error 
when more than this amount is present. The errors due to 
inaccurate reading of pressure and temperature cannot be minimised 
by increasing the weight of substance taken. On the other hand, 
the errors due to volume and weight of substance become con- 
siderable when a small quantity of substance is taken and can be 
diminished by increasing the amount. The practice of using small 
weights of material when dealing with substances rich in nitrogen 
by Dumas’s method is to be deprecated; Pregl’s method should 
be used in preference. The error involved in the measurement of 
pressure does not depend to an appreciable extent on whether 
the gas is moist or dry (above 50% potassium hydroxide solution), 
but the error involved in measurement of temperature is lower in 
the latter case. In spite of this fact, the measurement is generally 
made in preference over water by reason of the customary large 
diameter of the Schiff’s nitrometer and the formation of foam over 
the potassium hydroxide solution. 

A simple and accurate method of calculation is as follows. The 
temperature is first brought to whole degrees by addition or 
subtraction of x° in the direction of smallest change and the 
pressure is then changed by Sx mm. in the same sense as the 
alteration of temperature. 

A plea is entered for the more uniform recording of analytical 
data in the literature and more precise statement of the exact 
condition of the nitrogen with respect to moisture as also for the 
reduction of pressures to 0°. H. W. 

The Kjeldahl Nitrogen Method and its Modifications. 

A* E. Paul and E. H. Berry (J. Assoc. Off. Agric. Chem., 1921, 
5, 108— 132).— Investigations are described into the most suitable 
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apparatus and method for the nitrogen estimation, with particular 
reference to the case of cotton-seed meal as presenting special 
difficulty. The most suitable type of bulb-trap for use in the 
distillation is the one in which both inlet and outlet tubes enter 
the bulb and are bent in opposite directions. It is advisable, 
although not absolutely necessary, to have enough acid in the 
receiver to neutralise all the ammonia distilled. Practically all 
the ammonia appears in the first 75 c.c. of the distillate, and all 
is in the first 100 c.c. During the initial digestion of the material 
with acid, the flame should never touch the flask above the surface 
of the liquid ; the flask should be protected by a ring of asbestos. 
The volume of the digesting liquid should at no time be less than 
10 c.c. If mercury is used to aid the digestion there is a loss of 
from 2 to 15% of ammonia unless enough potassium sulphide is 
added to precipitate all the mercury before distillation. The use 
of copper sulphate during digestion does not necessitate the sub- 
sequent addition of potassium sulphide. The use of perman- 
ganate is unnecessary. Digestion with sulphuric acid alone 
never gives maximum results. Mercury gives a much more rapid 
digestion than copper salts, and potassium sulphate is more 
efficient than sodium sulphate. The most rapid and efficient 
digestion is given by the use of 0*7 gram of mercuric oxide and 
10 grams of potassium sulphate. In this way, the liquid becomes 
clear in one to one and a half hours and further heating for three 
hours completes the digestion. The amount of copper used in 
the digestion has little effect on the result. A 2 gram sample of 
cotton-seed meal and similar substances is preferable. Digestion 
should not be carried out in an atmosphere containing nitrous 
fumes. Nitrates in the digestion mixture are not only entirely 
lost, but they also bring about a considerable reduction in the 
amount of ammonia recovered. A. G. P. 

Modification in the Kossel-Neumann Method for the 
Estimation of Phosphorus in Organic Substances. Mario 
A. Mancini (Biochem. ter . sper., 1921, 8, 4 — 7; cf. Falk and 
Sugiura, A., 1915, ii, 577). — 0*5 Gram of the substance is heated 
in a 200 c.c. Kjeldahl flask with 6 — 8 c.c. of sulphuric acid 
(d 1*184), the boiling being continued for one hour. Nitric acid 
(d 1*4) having been carefully added drop by drop, boiling is con- 
tinued until the evolution of oxides of nitrogen ceases. The opera- 
tion is repeated four or five times. The clear, light yellow liquid 
is washed into a beaker with hot water, and ammonium hydroxide 
solution is added in slight excess, followed by 30 — 40 c.c. of 40% 
ammonium nitrate solution and 20 c.c. of 25% nitric acid. The 
liquid is mixed, at 100°, with 120 — 140 c.c. of a boiling 3% solution 
of ammonium molybdate. After being kept for at least two hours, 
it is filtered and the precipitate washed with a hot solution 
containing 50 c.c. of nitric acid and 50 grams of ammonium nitrate 
per litre. Hot 25% ammonium hydroxide solution is poured 
over the filter, which is washed with hot water until the washings 
give no reaction with Nessler’s reagent. To the filtrate is added 
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60 o.c. of ammoniacal “ magnesia mixture,” and, after being kept 
for twenty-four hours, the precipitate is filtered, washed, and 
ignited in the usual manner. Chemical Abstracts. 

The Composition and Preparation of a Neutral Solution 
of Ammonium Citrate. C. S. Robinson (J. Assoc. Off. Agric. 
Ghent., 1921, 5 , 93 — 97). — To overcome the confusion attached 
to the term “ neutral ammonium citrate solution,” it is recom- 
mended that such a solution should be one showing a p a value 
of 7*0. The solution contains 45 33 grams of ammonia and 172*00 
grams of anhydrous citric acid per litre at 20° and has d 1*00. 
To prepare a litre of solution 172*00 grams of anhydrous citric 
acid are dissolved in 700 c.c. of water, nearly neutralised, cooled, 
and made up to a convenient volume, maintaining the density 
above 1*09. Of this, 5 c.c. are diluted to about 20 c.c., and 
standard ammonia solution is added until the colour produced 
with phenol-red indicator matches that produced with the same 
quantity of indicator by an equal volume of neutral standard 
phosphate solution (50 c.c. of M /5-dihydrogeh potassium phosphate 
+29*63 c.c. of Jf/5 sodium hydroxide in 200 c.c.). The calculated 
amount of ammonia is then added to the bulk of the solution. 

A. G. P. 

A Modified Method for the Estimation of Phosphoric Acid. 

A. W. Clark and R. F. Keeler {J. Assoc. Off. Agric. Chem ., 1921, 
5 , 103 — 105). — Two grams of the sample are dissolved in 30 c.c. 
of concentrated nitric acid and 10 c.c. of hydrochloric acid. The 
solution is diluted to 200 c.o. and filtered through a dry filter. 
A portion equivalent to about 0*25 gram is neutralised with 
ammonia and acidified with nitric acid. Fifty c.c. of 20% ammon- 
ium nitrate solution are added and then sufficient ammonium 
molybdate solution. After remaining over-night, the precipitate 
is collected on a Gooch crucible, washed eight times with 2% 
nitric acid (12 — 13 c.c. each time), then twice with cold water, 
and dried for two hours at 120°. Precipitation in the cold and 
drying at 120° give a less variable precipitate than the usual 
method. The conversion factor of ammonium phosphomolybdate 
to phosphoric acid is 0*03723. A. G. P. 

Nephelometric Method for the Estimation of Phosphoric 
Acid and its Compounds in Small Quantities of Blood. 

W. R. Bloor (Bull Soc. Chim. Biol., 1921, 3, 451—475).— A 
detailed description of the author’s adaptation (A., 1918, ii, 452) 
of Kober and Egerer’s method (A., 1915, ii, 794). E. S. 

Toxicology of Arsenic. N. Tarijgi (Boll. Chim. Farm. 
1921, 60 , 569 — 576). — The results of experiments with rabbits 
and guinea-pigs show that arsenic, either organically combined 
or mixed mechanically with organic matter, always yields gases 
containing arsenic when putrefaction occurs. Such evolution of 
gas may occur quickly and must be borne in mind in cases of 
suspected arsenical poisoning. In the putrefaction of animal matter, 
the mechanism by which gaseous arsenic compounds are formed 



ANALYTICAL CHEMISTRY. 


ii. 85 


is more complicated than the action of the “ arsenic moulds,” 
since such gases are not formed in the initial stages of the putre- 
faction where aerobiosis appears to predominate, and since also 
the gases contain not only alkylarsines but hydrogen arsenide as 
well. T. H. P. 

The Use of Silica Crucibles for the Estimation of Potassium 
in Soils. J. S. Jones and J. C. Reeder (Soil Sci ., 1921, 12, 
419 — 432). — For the estimation of potassium in soils by the 
fusion method, silica crucibles may be used instead of platinum, 
provided that certain limits of temperature are observed. To 
ensure perfect fusion, the muffle must reach a temperature of 
812°, and to avoid loss of potassium by volatilisation the tem- 

E erature must not exceed 855°. For this purpose an electrically 
eated muffle is preferable. An electrical arrangement for heating 
a silica crucible of the J. L. Smith type, 10 cm. long, 2 cm. in 
diameter at the top, and 1*8 cm. at the bottom is described and 
is very satisfactory for this type of work. W. G. 

Detection of Magnesium in Presence of Manganese and 
Phosphoric Acid. A. Purgotti ( Oazzetta , 1921, 51, ii, 265 — 
266). — In presence of phosphoric acid, manganese is precipitated 
almost completely as tertiary manganous phosphate, even from 
solutions containing large proportions of ammonium chloride; 
the precipitate undergoes gradual or, in the hot, rapid trans- 
formation into pale pink crystals of manganous ammonium 
phosphate, analogous in composition and properties to magnesium 
ammonium phosphate. The formation of this manganese pre- 
cipitate and hence the danger of mistaking it for the magnesium 
precipitate may be avoided by treating the hydrochloric acid 
solution, not only with ammonia solution to remove the kations 
accompanying magnesium, but also at the same time with 
ammonium sulphide, which eliminates the whole of the manganese 
as sulphide ; the filtrate is then tested for magnesium. 

If the metals of the third group are precipitated in the usual 
way with ammonia solution, manganese phosphate is precipitated 
in considerable quantity in addition to certain amounts of calcium, 
barium, and strontium phosphates, a little manganese and much 
calcium, barium, and strontium passing into solution. Similar 
behaviour is shown by a mixture of magnesium phosphate with a 
manganese salt, but less magnesium goes into solution and still 
less manganese is precipitated as phosphate. If the quantity of 
manganese salt is very considerably greater than that of the calcium, 
barium, and strontium phosphates, the equilibrium, Cag(P0 4 ) 2 + 
3Mn(OH) 2 ^ Mn 8 (P0 4 ) 2 -f3Ca(0H) 2 , is displaced towards the 
right hand side and the calcium, barium, and strontium pass into 
solution almost completely. T. H. P. 

Apparatus for the Gasometric Estimation of Zinc in Zinc 
Powder. Edgar Beyne (Ann. Chim. Analyt ., 1921, 3, 360).— 
The apparatus consists of a gas burette, the upper part of which 
below the glass stop-cock is expanded into a bulb of 300 c.c. 
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capacity, and the lower part is graduated in 0*5 c.c. from 300 c.c. 
to 375 o.c. The lower end of the burette is connected with a 
rubber tube to a bulb for adjusting the liquid level and gas pressure 
in the burette, and the upper end is connected through a small 
refrigerating spiral to a Koninck apparatus which is charged with 
the zinc dust under examination, and a mineral acid. In a simpler 
form of apparatus the latter is replaced by an ordinary flask con- 
nected by means of a glass tube with the stop-cock of the burette. 

G. F. M. 

The Direct Iodometric Estimation of Lead Peroxide. 

Samuel Glasstone (T., 1921, 119, 1997 — 2001). 

A Very Sensitive Reagent for Copper : the Kastle-Meyer 
Reagent. Pierre Thomas and Georges Carpentier ( CompL 
rend., 1921, 173, 1082 — 1085). — The Kastle-Meyer reagent, which 
is a 2% solution of phenolphthalein in 20% potassium hydroxide 
solution decolorised by boiling with zinc powder, gives a pink 
coloration with copper salts and is capable of detecting 1 part of 
copper in 100,000,000 parts of water. Four drops of the reagent 
are added to 10 c.c. of the solution to be tested and then one drop 
of hydrogen peroxide (5 — 6 vols.). W. G. 

The Iodometric Estimation of Copper and Arsenic present 
together, especially in Paris and Schweinfurth Green. 

I. M. Kolthoff and C. J. Cremer ( Pharm . Weekblad, 1921, 58, 
1620 — 1624). — Arsenic trioxide can be estimated by means of 
iodine if the cupric-ion concentration is very much reduced, 
which can be effected by addition of excess of pyrophosphate 
or tartrate, with which the copper forms complex salts. 0*6 — 
0*8 Gram of the pigment is boiled with 25 c.c. of water and 5 grams 
of sodium pyrophosphate to a clear solution. After cooling, 
Nj 10-iodine solution is added until the deep blue solution becomes 
green; the end-point is very sharp. The iodine required is 
equivalent to the arsenious oxide present. Ten c.c. of 4A-sul- 
phuric acid and 2 grams of potassium iodide are then added, and 
after ten minutes the iodine liberated by reduction of the cupric 
compound is titrated with Nj 10- thiosulphate, starch being added 
towards the end. 

The results were checked by analysis of the pigments by the 
standard Lunge-Berl method. This method was found unsatis- 
factory for copper, the results being always high. Addition of 
hydrazine sulphate before the sodium hydroxide reduces the copper 
compound, the element being precipitated and weighed as metal; 
this modification is much more accurate than the accepted method. 

The iodine titration is rapid and simple, and gives accurate 
results for both elements. 8. I. L. 

Separation and Estimation of Copper, Lead, Antimony, 
and Tin, Analysis of White Metals. A. Kung and A. 
Lassieur (Compt. rend., 1921, 173, 1081— 1082).— 0*5— 1*0 Gram 
of the alloy is dissolved in 10 c.c. of hydrochloric acid in the 
presence of potassium chlorate. The solution is diluted to 100 c.c., 
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and neutralised with sodium hydroxide. Any precipitate formed 
is redissolved by the addition of 4 — 5 grams of tartaric acid. The 
liquid is transferred to a conical flask coated inside with wax, 
and to it are added 10 c.c. of concentrated hydrofluoric acid and 
then, after half an hour, 10 grams of sodium acetate, 1 c.c. of 
glacial acetic acid and water to bring the volume to 300 c.c. A 
white precipitate of lead fluoride is formed, but to the liquid 20 c.c. 
of a 10% solution of sodium sulphide are added and after a time 
the precipitate of the sulphides of copper, lead, and antimony is 
filtered off. In the filtrate the tin may be estimated either by 
precipitation with cupferron (cf. A., 1920, ii, 452), or electrolytically 
after decomposition of the complex fluoro-compound by the 
addition of boric acid and redissolving the tin sulphide by boiling 
with hydrogen peroxide. The precipitate of the mixed sulphides 
is extracted with 80 c.c. of sodium sulphide solution (d 1*14) and 
the antimony estimated electrolytically in the extract after the 
addition of potassium cyanide. The copper and lead sulphides 
are dissolved in nitric acid and the two metals estimated simul- 
taneously by electrolysis. W. G. 

Estimation of Mercury in the Mercurial Pills of the [French] 
Codex. Maurice Francois (J. Pharm. Chim ., 1921, 24, 369 — 379 ; 
4nn. Falsify 1921, 14, 340 — 347). — The pills are heated with 
concentrated nitric acid for two hours on a water- bath, and after 
a further two hours the solution is filtered, and the destruction 
of the organic matter is completed by adding a small quantity of 
a 10% solution of bromine. After ten minutes the liquid is 
rendered strongly alkaline with sodium hydroxide and after adding 
potassium iodide the mercury is precipitated in the form of a grey 
powder by means of formaldehyde solution. After two hours the 
supernatant liquid is decanted through a filter, the mercury is washed 
with dilute sodium hydroxide solution, and is then treated, together 
with the filter-paper and its contents, with diluted acetic acid and 
A r /10-iodino solution. After ten minutes’ agitation, the mercury 
is completely transformed into mercuric iodide, which dis- 
solves in the potassium iodide present, and the excess of iodine 
is titrated back with thiosulphate. The method is of general 
application to all the mercurial pills of the French Codex without 
modification except in the case of opiated mercurous iodide pills, 
with which, after treatment with nitric acid, a crystalline precipitate 
of mercuric iodonitrate, HgI 2 ,Hg(N0 3 ) 2 , is formed. All that is 
necessary in this case, however, is to dissolve the crystals in the 
liquor by addition of potassium iodide, and omitting the bromine 
treatment, to proceed with the precipitation of the mercury as above. 
In pills containing soap, although the fat acids are not destroyed 
by the nitric acid treatment, they do not retain any mercury in 
combination, and form a layer on the surface of the liquor, which 
solidifies on cooling, and is therefore easily separated. G. F. M. 

Volumetric Estimation of Aluminium. Ernst Josef Kraus 
( Chem . Zeit., 1921, 45, 1173). — The neutral or faintly acid solution 
containing the aluminium in the form of sulphate, and free from 
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other interfering metals, is titrated with standard disodium hydro- 
gen phosphate solution, a few drops of silver nitrate solution being 
used as indicator, as yellow silver phosphate only commences to 
form after all the alu mini um has been precipitated as phosphate 
according to the equation : Al2(S0 4 ) 3 +2lfa2HP04==2AlP04+ 

2Na a S0 4 +H2S0 4 . The titration is preferably carried out in a boiling 
solution as the silver phosphate is more pronouncedly yellow in 
colour and therefore more easily noticeable under these conditions. 
In presence of other metals, such as iron, etc., the aluminium 
should first be separated, by addition of excess of sodium hydroxide, 
for example, and finally precipitated as hydroxide with ammonia. 
The precipitate after washing is dissolved in a slight excess of 
dilute sulphuric acid to form a solution suitable for the titration. 
The method gives good results even when only very small quantities 
of the metal are to be estimated. G. F. M. 

Improved Method for the Separation of Iron and Man- 
ganese. M. Carus (Ghent. Zeit ., 1921, 45, 1194). — In the usual 
method for the separation of manganese from the metals of the 
iron group by precipitating the latter as basic acetates, the con- 
tamination of the precipitate with manganese is not due to the co- 
precipitation of the basic acetate of this metal, but to the formation 
of insoluble higher oxidation products owing to the action of 
dissolved oxygen. A perfect separation of the manganese in one 
operation, even when a large excess is present, is obtained by 
causing the precipitation with sodium acetate to occur in presence 
of a small quantity of hydrogen peroxide, in which case no oxida- 
tion of the manganese salts can occur. The precipitate obtained, 
after washing with dilute acetic acid containing a small quantity 
of sodium acetate and hydrogen peroxide, and finally with hot 
water, is then completely free from manganese. G. F. M. 

The Acidimetric Estimation of Dichromate. I. M. Kolt- 
hofp and E. H. Vogelenzang (Bee. trav. jehim ., 1921, 40, 681 — 
685). — By reason of the hydrolysis of potassium chromate solution, 
neither chromic acid nor dichromate can be neutralised using 
phenolphthalein as indicator. A study of the neutralisation oi 
dichromate with sodium hydroxide leads to the following con- 
clusions : — Thymolphthalein should be used as indicator ; if 
phenolphthalein is used the solution must have been saturated 
previously with sodium chloride, or barium chloride must be used 
to precipitate the chromate formed. The barium chloride may 
only be added when the solution is already yellow, otherwise the 
precipitate of barium chromate contains chromic acid. It is 
claimed that the results are correct to within 0*2%, but the method 
is not recommended owing to difficulties with the indicator. 

H. J. E. 

Modified Method for the Estimation of Iron and Vanadium 
alter Reduction by Hydrogen Sulphide. G. E. F. LtjndEll 
and H. B. Knowles (J. Amer. Ghent. Soe ., 1921, 43, 1560 — 
1568). — The estimation of iron or of vanadium by reduction with 
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hydrogen sulphide followed bv titration with potassium perman- 
ganate or dichromate ordinarily leads to high values. These high 
values are not due to the presence of sulphur, and persist in spite 
of the complete expulsion of hydrogen sulphide and the avoidance 
of organic matter extracted from filter-paper. They may be 
ascribed to polythionic acids which are not destroyed by boiling 
in moderately concentrated sulphuric acid solution and are 
volatilised slowly from dilute and more rapidly from concentrated 
solutions. Reasonably accurate estimations may be made by 
restricting the volume of the original solution to 100 c.c. and pro- 
ceeding by the following modified process. The solution is acidified 
with sulphuric acid until it contains 2*5% sulphuric aoid by volume, 
reduced by hydrogen sulphide for thirty minutes in cold solution, 
and for a further fifteen minutes, during which the solution is raised 
to the boiling point. The hot solution is treated with 15 c.c. of 
1 : 1 -sulphuric acid and boiled for thirty to sixty minutes, during 
which a stream of carbon dioxide is passed through, until the 
total volume of liquid is about 50 c.c. The solution is cooled, the 
current of carbon dioxide being maintained, diluted to 200 c.c., 
and titrated with standard permanganate solution. In some cases 
it is advisable to filter off the separated sulphur after the hydrogen 
sulphide treatment. The filtrate is treated for a further ten 
minutes with hydrogen sulphide and the process completed as 
above. The average errors found by this method are for iron 
0*5% and for vanadium 0*1%. For accurate estimations of iron 
and vanadium in solutions containing platinum (as in rock analysis), 
a preliminary separation of the hydrogen sulphide group, followed 
by expulsion of the gas, complete oxidation with permanganate, 
and reduction with sulphur dioxide is recommended. J. F. S. 

Estimation of Vanadium and Chromium in Ferrovanadium 
by Electrometric Titration. G. L. Kelley, J. A. Wiley, 
R. T. Boror, and W. C. Weight (J. Ind . Eng. Chem., 1921, 13, 
939 — 941). — Three grams of the ferrovanadium are dissolved in 
a mixture of nitric acid and hydrochloric acid, sulphuric acid is 
then added, the mixture evaporated to expel all nitric acid and 
hydrochloric acid, cooled, and the solution diluted to 1000 c.c. 
One hundred c.c. of this solution are treated with 25 c.c. of sulph- 
uric acid ( d 1*58), diluted to 300 c.c., boiled, and 20 c.c. of 10% 
ammonium persulphate solution and 10 c.c. of 0*25% silver nitrate 
solution are added; the mixture is boiled for ten minutes, 5 c.c. 
of hydrochloric acid (1 : 3), are then added, the boiling is continued 
for a further ten minutes, the mixture treated with 26 c.c. of 
sulphuric acid, cooled at 5°, and titrated with ferrous ammonium 
sulphate solution, the end-point of the titration being determined 
electrometrically. This titration is a measure of the vanadium 
and chromium together. The vanadium is estimated by boiling 
100 c.c. of the original solution with a few c.c. of ferrous sulphate 
solution, adding 20 c.c. of sulphuric acid, d 1-58, and 40 c.c. of 
nitric acid (d 1*40), diluting the mixture to 200 c.c., and boiling 
it at such a rate that the volume is reduced to 100 c.c. in one hour. 
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The solution is then cooled and titrated as before. The difference 
between the two titrations is a measure of the amount of chromium 
present. W. P. S. 

[Estimation of Antimony as Sodium Antimonate.] E. S. 
Tomula ( Z . anorg. Chem., 1921, 118, 81— 92).— See this vol., ii, 74. 

Estimation of Bismuth. 0. A. Critchett (Eng. and Min . J., 
1921, 112, 58). — A solution of the ore in a mixture of nitric and 
hydrochloric acids, having been evaporated with sulphuric acid 
until fumes appear, is diluted, treated with a drop of hydrochloric 
acid, filtered, and the filtrate boiled with sodium thiosulphate 
and aluminium foil. The precipitate is collected, returned to the 
beaker with hot water, potassium hydroxide added, and the liquid, 
after having been boiled, is filtered through the original paper. 
The latter, with the precipitate, is repeatedly evaporated with 
nitric and sulphuric acids until the paper is completely destroyed. 
After dilution, boiling, filtering, addition of a slight excess of 
ammonium hydroxide, and again boiling, the precipitate is collected, 
washed, and dissolved in hot dilute nitric acid. The bismuth may 
then be estimated (a) as oxide after treatment with ammonium 
carbonate, (6) as oxychloride after neutralising with ammonium 
hydroxide, adding a little hydrochloric acid, diluting, and boiling, 
or (c) by titration with permanganate after dilution, treatment 
with ammonium oxalate, boiling, and separation, with subsequent 
washing by decantation with hot water, of the precipitate of 
bismuth oxalate. Chemical Abstracts. 

Analytical Chemistry of Tantalum, Columbium, and their 
Mineral Associates. I. The Use of Tartaric Acid in the 
Analysis of Natural Tantalocolumbates. II. The Separa- 
tion of Zirconium from Tantalum and from Columbium. 

Walter Raymond Schoeller and Alan Richard Powell 
(T., 1921, 119, 1927—1935). 

Evaluation of the Degree of Unsaturation of Mineral Oils 
in the Bergius Process. H. I. Waterman and J. N. J. Perquin 
(Bee. trav . cJhim., 1921, 40, 677 — 680 ; cf . Dean and Hill, Technical 
Paper 181, Bureau of Mines , 1917). — Determination of the iodine 
number of an unrefined mineral oil, before and after treatment 
by the Bergius process, shows that it is a little greater after 
treatment. H. J. E. 

Estimation of Phenanthrene. Arthur G. Williams (J. 
Amer. Chem . Soc., 1921, 43, 1911 — 1919). — The phenanthrene is 
oxidised by iodic acid to phenanthraquinone, which is precipitated 
as toluphenanthrazine by means of 3 : 4-tolylenediamine and 
weighed as such, the procedure being as follows : 

For materials containing 30% or more of phenanthrene, 0*25 gram 
is weighed into a 50 c.c. conical flask, 0*75 gram of iodic acid and 
20 c.o. of glacial acetic acid are added and the mixture is boiled 
for two and a half hours under an air condenser. After cooling for 
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several hours, any anthraquinone formed from anthracene present 
in the original material is filtered off on a Gooch crucible and washed 
with the minimum amount of glacial acetic acid. The filtrate 
and washings are evaporated to slightly less than 25 c.c. and then 
the volume is made exactly to 25 c.c., the mixture is cooled and 
1 gram of 3 : 4-tolylenediamine is added and the flask left in run- 
ning water at 20° over-night. The toluphenanthrazine is collected 
in a Gooch crucible and washed first with 25 c.c. of 50% acetic 
acid saturated with the phenanthrazine and then with 200 c.c. of 
cold water. The precipitate is dried and weighed and to the 
weight is added 0*053 gram to allow for the toluphenanthrazine 
remaining in solution in the 25 c.c. of glacial acetic acid. The 
factor for conversion into phenanthrene is 0*6052. Carbazole, if 
present in amounts exceeding 10%, interferes in the determination 
of phenanthrene, and some of the high-boiling coal tar constituents 
interfere ; a crude anthracene cannot be directly analysed. 

For the detection of phenanthrene, the material is oxidised as 
described above, the mixture being cooled and filtered. The 
filtrate is poured into water and the precipitate collected and 
washed with water. The precipitate is warmed with concentrated 
sodium hydrogen sulphite solution and any residue is filtered off. 
The filtrate is washed in a separating funnel with one or two 
portions of carbon tetrachloride and then, after the addition of 
a fresh portion of carbon tetrachloride, is acidified with hydro- 
chloric acid containing ferric chloride. The carbon tetrachloride 
layer, which contains the phenanthraquinone, is separated and 
tested by Hilpert and Wolf’s reaction (cf. A., 1913, ii, 733), using 
a solution of antimony pentachloride in carbon tetrachloride, a 
purplish-red precipitate being obtained on boiling if phenanthrene 
was originally present. W. G. 

Chemical Analysis of Caoutchouc Articles. Andr£ Duboso 
(Ann. Chim. Analyt ., 1921, 3, 335 — 344). — A resume of the methods 
employed and the estimations necessary for a complete chemical 
analysis of caoutchouc and ebonite articles. (1) The acetone 
extract contains the natural resins, added resins, free sulphur, 
oils, and waxes, and is evaporated to dryness and quantitatively 
examined for these substances by the usual methods. (2) The 
chloroform extract should be almost colourless. Brown coloration 
indicates the presence of tar or asphaltic adulterants. (3) The 
extract in alcoholic potash of the insoluble residue of the chloro- 
form extraction should not exceed 15% from a material con- 
taining about 50% of caoutchouc, a larger proportion indicating 
added oils or fats. (4) The aqueous extract reveals the presence 
of starch or dextrins. (5) The estimation of total sulphur is 
best carried out by Henriquez’s method as modified by the Bureau 
of Standards. (6) The ash is determined on the residue from the 
acetone extraction, and a rough estimate of the caoutchouc content 
can be obtained by subtracting ash and total sulphur from 100. 
(7) None of the various methods which have been proposed for 
the estimation of caoutchouc itself give entire satisfaction. The 
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total foreign matter may be obtained, however, by solution in boiling 
nitrobenzene, diluting with chloroform, filtering through a tared 
filter, washing with acetone, drying, and weighing. G. F. M. 

Estimation of Oxalic Acid in Urine. E. Salkowski 
(Biochem. Z., 1921, 118, 259 — 266).-r-A reply to Bau’s criticism 
of the author’s method (A., 1921, ii, 356). H. K. 

Estimation of the Amino-acids of Feeding Stuffs. T. S. 

Hamilton, W. B. Nevens, and H. S. Grindley ( J . Biol . Chem., 
1921, 48, 249 — 272). — Further improvements are made in the 
application of Van Slyke’s method to the estimation of amino- 
acids in feeding stuffs (cf. Eckstein and Grindley, A., 1919, ii, 204). 
Non-protein nitrogen is first removed from the material by suc- 
cessive extractions with anhydrous ether, cold absolute alcohol, 
and cold 1% trichloroacetic acid, any protein removed by the 
latter being recovered by precipitation with colloidal ferric 
hydroxide. The main portion of the protein is then extracted 
with dilute (0*2%) sodium hydroxide. Starch is removed from 
the residue by treatment with hot 2% trichloroacetic acid and the 
remaining protein extracted by treatment first with boiling 20% 
hydrochloric acid and then with cold 5% sodium hydroxide. A 
small quantity of protein extracted with the starch is recovered 
by precipitation of the latter by addition of alcohol. The various 
fractions of protein thus obtained are hydrolysed with concentrated 
hydrochloric acid, united, and submitted to the Van Slyko analysis. 
The method is applied to oats, corn, cotton-seed meal, and lucerne. 

E. S. 

Estimation of Hippuric Acid in Urine. J. Snapper and 
E. Laqtjettr (Arch. Ncerl. Physiol ., 1921, 6, 48 — 57). — To 100 c.c. 
of urine 25 grams of sodium chloride are added, and a little con- 
centrated hydrochloric acid. An aliquot portion is extracted six 
times with ethyl acetate, and the total extract is washed once 
with one-quarter of its volume of water. The wash water is 
washed with an equal volume of ethyl acetate, which is added to 
the original extract. After evaporation of the ethyl acetate, the 
urea is decomposed by sodium hypobromite, and the residual 
hippuric acid estimated by Kjeldahl’s method. G. B. 

The Rotation of Dextrose in Solutions of Trisodium 
Phosphate. Mutarotation as an Analytical Method. Hans 
Murschhattser (Biochem. Z., 1921, 117, 215—225). — The muta- 
rotation of dextrose is accelerated by trisodium phosphate. It 
follows a unimolecular law, the velocity constants being also linear 
functions of the concentration of sodium phosphate. As the 
mutarotation is a function of the hydroxyl ion, its use is indicated 
for distinguishing salts of different alkalinity. H. K. 

Conditions Affecting the Quantitative Estimation of 
Reducing Sugars by Fehling’s Solution. Elimination of 
certain Errors Involved in Current Methods. F. A. Quisum- 
bing and A. W. Thomas (J. Amer. Chem . Soc ., 1921, 43, 1503— 
1526). — The various sources of error in the current methods of 
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using Fehling’s solution are discussed. The inter-relationship of 
temperature, 60 — 110°, and time of heating, ten minutes to two 
hours, to determine the best time and optimum temperature for 
reduction has been investigated. Fehling’s solution has been 
studied from the point of view of the nature and concentration 
of the alkali, concentration of copper sulphate and potassium 
sodium tartrate, to find the maximum and minimum concentrations 
of these constituents necessary to give the greatest yield of cuprous 
oxide and to ensure the formation of the complex cupric tartrate 
ion. Auto-reduction of Fehling’s solution at different times and 
temperatures of heating has been measured, showing those con- 
ditions under which absolutely no “ blank ” reduction is obtained. 
Conditions affecting the physical properties of the precipitated 
cuprous oxide, the photosensitiveness, and the keeping quality 
of Fehling’s solution are recorded. A study of surface oxidation 
involving different methods of heating and vessels of various 
sizes has been carried out in order to determine the loss of copper 
due to surface oxidation and how to avoid it. The catalytic effect 
of the walls of the container has been demonstrated. A modified 
method of procedure for the estimation of sugars by means of 
Fehling’s solution is described. In this method the solutions required 
are, (1) copper sulphate solution containing 82*4 grams of 
CjiS 0 4 ,5H 2 0 per litre, (2) alkaline tartrate solution; 376 grams of 
crystallised potassium sodium tartrate dissolved in water in a litre 
flask, and the calculated amount of sodium hydroxide solution 
added to make 1 litre of this solution containing 130 grams of 
sodium hydroxide. The sodium hydroxide is made from material 
purified by alcohol which is kept in concentrated solution for 
several days to allow carbonates and other insoluble impurities 
to separate. To make an estimation, 25 c.c. of the copper 
sulphate solution, 25 c.c. of the alkaline tartrate solution, and 
50 c.c. of the sugar solution are placed in a beaker and warmed on 
a water-bath at 80°. After exactly thirty minutes, the cuprous 
oxide is filtered on a Gooch crucible and washed. This may either 
be dried and weighed as cuprous oxide, or dissolved in nitric acid 
and estimated electrolytically. From the weight of copper, the 
amount of sugar may be obtained from tables which are given 
in the paper or by means of the following equations, in which 
x is the amount in milligrams of copper obtained from y mg. of 
sugar: dextrose, y=0*474z+0 , 000115:c 2 ; laevulose, y=0'526x+ 
0 , 000078a; 2 ; lactose, y=0*813^+0*000003a; 2 ; maltose, y=0’990a;+ 
0*0000005a 2 ; and invert-sugar, 2/=0*504a;+0 , 0000870a; 2 . This 
method is designed for use in the analysis of saccharine materials 
containing sucrose, dextrose, laevulose, invert-sugar, lactose, and 
maltose. It is not claimed that the method can be used for the 
accurate quantitative estimation of 0T% or less of invert-sugar 
in approximately pure sucrose. J. F. S. 

Errors in the Estimation of Sugar by Fermentation with 
Yeast. Cabl Lange (Berlin Klin . Woch., 1921, 58, 957 — 959; 
from Chern. Zentr., 1921, iv, 848). — The estimation of sugar in 



ii. 94 


ABSTRACTS OF CHEMICAL FABERS. 


urine by fermentation with yeast is subject to certain errors. The 
evolved gas is not entirely carbon dioxide, but contains also nitro- 
gen from the reaction of carbamide, ammonia, or amino-acids with 
nitrites. The latter may be formed by reduction of nitrates in 
the urine, or may occur in the yeast. There may also be an 
evolution of carbon dioxide from carbonates present in the urine. 
Errors may be diminished to some extent by sterilisation, and 
precipitation of carbonates with calcium chloride. The estimation 
of sugar in urine, however, gives only an approximate value. 

G. W. R. 

Limitations of the Modified Lewis-Benedict Method of 
Blood Sugar Estimation. Ruth A. Guy (Biochem. J., 1921, 
15, 575 — 576). — 0*0001 Gram of acetone added to 2 c.c. of blood 
produces an observable colour change in Lewis and Benedict’s 
picric acid method of sugar estimation (A., 1915, ii, 111), but no 
change is noted with similar quantities of acetoacetic acid. G. B. 

The Catalytic Power of Flour. 0. Fernandez and A. 
Pizarroso (Anal. Fis. Quim ., 1921, 19, 265 — 268). — The catalytic 
activity of flour, measured by its decomposition of hydrogen 
peroxide, has been proposed as a measure of its grade of extraction. 
The results obtained by the authors, using samples of flour of 
different origin, showed no correlation between catalytic activity 
and total- or phytin-phosphorus. The test is held to be of little 
value. G. W. R. 

Identification of Oxycellulose by means of the Barium 
Compound. Ernst Becker (Zeltetoff u . Papier, 1921, 1, 
5 — 7). — When 2 grams of oxycellulose are shaken with 50 — 60 c.c. 
of barium hydroxide solution for four hours, and the insoluble 
portion is washed with water until the filtrate is free from barium 
compounds, a barium compound of oxycellulose remains, of which 
the content of barium varies according to the origin of the 
oxycellulose. Chemical Abstracts. 

Benzidine Hydrochloride as a Reagent for Wood Cells. 

C. van Zuf (Pharm. Weekblad, 1921, 58, 1539 — 1542). — A solution 
of 0*2 gram of benzidine in 19 c.c. of water, to which 1 c.c. of 25% 
hydrochloric acid has been added, gives an orange stain to ligneous 
matter in microscope sections. Sections of material containing 
tannins or acids which act on iron should be washed free from 
iron with a 1% solution of hydrochloric acid in alcohol after 
cutting. Starch can be stained with iodine in the same section 
without interfering. The reagent also detects diseased tissues 
in Hevea bark, and for this reason, as well as because of its cheap- 
ness as compared with phloroglucinol, is of great use for control 
on rubber plantations. S. I. L. 

Detection of Formaldehyde with Phenols. B. Pfyl, 
G. Reif, and A. Hanner ( Chem . Zeit., 1921, 45, 1220—1221).- 
Phenol reactions for the detection of formaldehyde as previously 
o&rried out (cf. A., 1921, ii, 663) are not sufficiently trustworthy 
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when the test is to be adapted to the detection of methyl alcohol 
in potable spirits and tinctures after distillation with permanganate, 
as colour reactions are often simultaneously given by the traees 
of other aldehydes, alcohols, etc., which pass over into the dis- 
tillate, and the mixed colours produced allow of no certain con- 
clusions being drawn. A solution of guaiacol, or of qpomorphine 
hydrochloride in concentrated sulphuric acid (0*02 gram in 10 c.c.) 
gives, however, a reagent with which a sharp distinction can always 
bo observed if methyl alcohol is present in the original tincture. 
The reaction is best carried out by adding a few drops of the 
distillate to 0’5 c.c. of the reagent in a watch glass. With the 
guaiacol reagent a clear dark red colour is produced when formalde- 
hyde is present which is readily distinguished from the pale yellow 
coloration produced in its absence, whilst with the apomorphine 
reagent a characteristic precipitate is formed in presence of form- 
aldehyde. As little as 0*25% of methyl alcohol* in tinctures, etc., 
can be detected with certainty by the new method. G. F. M. 

Orcinol Reaction of Furfuraldehyde. Ed. Justin -Mueller 
( J . Pharrn. Chim., 1921, [vii], 24, 334 — 336). — As little as 1 part 
of furfuraldehyde in 600,000 parts of solution may be detected 
by the blue coloration which is obtained when 5 c.c. of the solution, 
5 c.c. of hydrochloric acid, and 0*02 gram of orcinol are heated 
together, cooled, and shaken with a few drops of amyl alcohol. 

W. P. S. 

Source of Error in Tests for Acetone. E. Pittarelli 
( Policlinico , 1921, 28, 621 ; J. Am. Med. Assoc., 76, 1803). — 
Caoutchouc under the influence of steam or boiling water yields 
a volatile substance which responds to all the tests most character- 
istic of acetone ; therefore conclusions based on technique involving 
distillation in the presence of caoutchouc may be misleading. 

Chemical Abstracts. 

Microchemical Reactions of “Dulcin" [p-Ethoxyphenyl- 
carbamide]. G. Denig&s and R. Tourrou ( Compt . rend., 1921, 
173, 1184—1186). — When a few particles of “ dulcin ” on a 
microscope slide are moistened with one drop of nitric acid ( d 1*39) 
they dissolve and on the addition of a drop of water microscopic 
orange or brick-red crystals of p - ethoxynitrophenylcarbamide are 
obtained. These crystals are soluble in chloroform and, on 
evaporation after the addition of a drop of acetic acid, character- 
istic crystals are obtained. If dilute nitric acid is used in place 
of the concentrated acid the “ dulcin ” does not dissolve, but the 
mass gradually becomes permeated with crystals of the nitro- 
compound and under the microscope there is the appearance of a 
marked effervesoence. “ Dulcin ” is soluble in concentrated 
sulphuric acid or glacial acetic acid and is deposited as a micro- 
crystalline precipitate from such solutions on the addition of water 
or alkali. W. G. 

The Vitali Reaction for Cocaine. Paul Hardy ( J . Pharrn. 
Chim., 1921, [vii], 24, 325 — 330). — Pure cocaine, and most sub- 



H. 96 


ABSTRACTS OF CHEMICAL PAPERS. 


stituted cocaines, yield a yellow coloration with the Vitali test 
in the cold ; woatropylcocaine, however, yields a violet coloration, 
and the presence of a small quantity of this substance in certain 
specimens of cocaine causes these to give a violet coloration with 
the test. When the reaction mixture is heated, pure cocaine 
produces at most a slight yellow coloration. W. P. S. 

Morphine, Codeine, and Narcotine in Indian Opium. 
Jitendra Nath Rakshit (. Analyst , 1921, 46, 481 — 488). — The 
morphine content of the bulk of Indian opium is between 8*5 and 
10*5%. The B.P. process for estimating morphine is inefficient 
in India owing to the high temperature which prevails. The 
U.S.P. process is better and compares favourably with the author’s 
polarimetric process ( Analyst , 1918, 43, 321). The solubility of 
codeine and narcotine has been determined in various solvents at 
temperatures between 20° and 100°. Methods have also been worked 
out for the estimation of codeine and narcotine, for which the 
original should be consulted. H. K. 

Estimation of Tannin and Colouring Matters in Wines. 

W. Fresenius and L. Grunhut ( Z . anal. Ghent., 1921, 60, 406 — 
417). — One hundred c.c. of the wine is evaporated to expel 
alcohol, cooled, diluted to 100 c.c. and 50 c.c. of this solution are 
treated with a few grams of pure animal charcoal; after some 
hours, the mixture (a further quantity of charcoal must be added if 
all the colour has not been removed) is diluted to 1 litre, filtered, and 
400 c.c. are diluted to 1 litre, treated with 10 c.c. of sulphuric acid, 
(d 1*11), and 30 c.c. of indigo solution (3 grams of indigo dissolved in 
20 c.c. of sulphuric acid and diluted to 1 litre) and the mixture is 
titrated with permanganate solution. Twenty c.c. of the de- 
alcoholised wine not treated with charcoal are titrated in a similar 
manner. The difference between the two titrations is a measure of 
the tannin and colouring substances in the wine. The permanganate 
solution should contain 1*33 grams of potassium permanganate 
per litre and be standardised against 10 c.c. of N /10-oxalic acid 
solution; the volume of permanganate solution used is divided into 
0*0416 to obtain the tannin value of 1 c.c. of permanganate solution. 

W. P. S. 

Determination of the Size of Particles. Attempts to 
Explain the Formation of Layers in Clay Turbidities and 
their Use in Soil Analysis. Ernst Ungerer (Kolloid Chem . 
Beihefte , 1921, 14, 63 — 95). — The layers in clay suspensions are 
brought about solely by the size and weight of the suspended 
particles, so that each layer corresponds with particles of a definite 
size. The turbidity between two layers contains particles uniformly 
dispersed. Layers are formed both in solutions containing electro- 
lytes and in solutions which do not contain electrolytes, but a high 
concentration of a coagulating electrolyte will probably preventtne 
formation of layers. The individual layers either rise or fall with a 
uniform velocity, and from the rate of falling or rising the size of the 
particles in a given layer may beealculated by means of Stokes’s law. 

J. F. S. 
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Refraction of Light at Corresponding Temperatures. 

W. Herz (Z. physical. Chem ., 1921, 98, 175 — 180). — A theoretical 
paper in which from the examination of the data for a large number 
of substances it is shown that the refractive index of all substances 
has the same value 1*126 at the critical temperature. The formulae 
of Gladstone and Dale, and of Lorentz and Lorenz yield approxi- 
mately the same specific refraction values for this temperature. 
It is also shown that at other comparable temperatures the refrac- 
tive indices approximate to the same value, although in these 
cases considerable differences do occur. Thus at the boiling point, 
ten liquid substances give a mean value of 1*335 for the refractive 
index, the extreme values being 1*348 and 1*320. J. F. S. 

The Spectrochemistry of Aliphatic Dienes with Conjugated 
Double Bonds. K. von Auwers and H. Westermann (Ber. y 
1921, 54, [J5], 2993 — 2999). — The physical constants of a number 
of carbinols and the corresponding dienes are recorded. The 
specific exaltations in the cases of the latter substances with “ un- 
disturbed, doubly disturbed, and singly disturbed ” conjugation 
are JS^Befr. +2*0, +1*4, and +0*9 andi^Diap. +50%, +43%, and 
+35%, respectively. The boiling points of the dienes are de- 
pressed by branching of the chain, but raised by the approximation 
of the methyl group to the double bond; this regularity is not 
always very definitely marked. The density of isomeric com- 
pounds increases relatively greatly when the methyl group is 
attached to a doubly-bound carbon atom. Similarly, the index 
of refraction increases with similar alteration in structure; these 
changes are consonant with those observed with cyclic compounds. 

The following constants are recorded ; A^-pentene-S-ol, b. p. 
64°/62 mm., d l P 5 0*8382, rip 5 1*42558, rig™ 1*42821, rig™ 1*43502, 
rig 95 1*44065. A^-Hexen-S-ol, b. p. 59°/27 mm., df 3 0*8370, n% 3 
1*43025, rig 3 1*43286, rig 3 1*43962, ri p 1*44510. A^-Heptene-8-ol, 
b. p. 63 0 /ll mm., dj 44 0*8422, rip 1*43698, ng* 1*43965, rig 4 1*44620, 
rig 4 1*45176. c-Methyl-AMiexen-8-ol, b. p. 75°/45 mm., dj e 0*8411, 
n? 1*43539, rig 1*43788, rig 1*44478, rig 1*45045. f-Methyl-AJ*- 
hepten-8-ol, b. p. 67°/ll mm., dj 82 0*8354, rip 1*43679, rig 2 1*43926, 
rip 1*44585, rip 1*45127. 97 -Methyl- A*-octen- 8 -ol, b. p. 85712 mm., 
dj 45 0*8402, np 1*44202, rig 6 1*44448, ri 45 1*45114, rip 1*45651. 
3-Methyl- Av-heptene-€-ol, b. p. 66°/17 mm., di™ 0*8525, rip 1*44525, 
n]? 1*44792, rip 1*45454, rip 1*46018. S-Methyl-Ay-octen-c-ol, b. p. 
89°/16 mm., di 96 0*8495, rip 1*44576, rig 5 1*44838, rig 5 1*45490, 
riP 1*46059. 

A^-Pentadiene, b. p. 43°, d? 6 0*6887, d l P 0*685, ri£* 1*42991, rip 
1*43443, rip 1*44655, rip 145694, rig 1*4309. A^-Hexadiene, b. p. 

VOL. oxxn. ii. 4 
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80°, di 5 “ 0-7237, d$ m 0-720, w " 05 1-44962, n-i? 00 1-45420, j # 05 1-46661, 
mf?' w 1-47764, nf 1-4514. A^-Heptadiene, b. p. 107°, df 3 0-7341, 
0-731, n\ 33 1-45101, < 3 1-45543, w^ la 1-46695, ri 33 1-47735, nf, 1-4534. 
d-Methyl-A^-heptadiene, b. p. 1 17% d ] 3 8 0-7361, 3 0-733, raj 1 9 1-44887, 

n] 33 1-45302, n'j 3 1-46397, n] 33 1-47379, rag 1-4505. 17 -Methyl- A*«- 
octadiene, b. p. 149°, d ] 16 0-7515, d] J 8 0-751, < 6 145427, ra]}’ 8 1-45831, 
ftp 6 1-46903, tt* 1 ' 1-47812, rag 1-4553. c-Methyl-A^-hexadiene, b. p. 
104°, dj 97 0-745, nf 1-4606, (i) di 97 0-7439, raj 97 1-45659, ra]? 7 1-46117, 
ra 1 ? 7 1-47340, ra 197 1-48433, (ii) d 19 85 0-7473, nf 33 1-45589, ra ]? 83 1-46037, 
ra 1 ? 85 147262, n 1333 1-48316. (3-Methyl-A“v-butadiene, b. p. 34°, d ] 88 

0- 6826, d ] 88 0-682, n 188 1-41902, < 8 1-42309, n 1 / 8 1-43422, ra 188 1-44405, 
rag 1-4224. 8 -Methyl- Av-heptadiene, b. p. 131°, dj* 4 0-7598, d.^ J 0-763, 
raf 8 1-45610, rag 4 1-46003, n £ 4 1-47125, ra “ 4 1-48103, rag 1-4625. 
8 -Methyl- Ai*-octadiene, b. p. 150°, df 3 0-7708, dg 3 0-771, re 903 1-46206, 
nf, 3 1-46617, djf 1 1-47724, nf" J 1-48708, nf 1-4663. (Jy-Dimethyl- 
A a v-butadiene, b. p. 70°, df 1 0-7239, df 1 0-725, nf 1 1-43307, nf, 1 

1- 43703, nf 1 1-44758, ra ” 1 1-45704, nf 1-4382. H. W. 

[Substitution Processes]. K. von Auwers (Ber., 1921, 54, 
[JS], 3000 — 3003). — A reply to K. H. Meyer (A., 1921, i, 853). 
The view that the methyl group causes optical exaltation cannot 
be maintained. In certain of the examples quoted by Meyer the 
differences lie within the limits of experimental error, whereas in 
other examples readily polymerised substances, for instance, 
acrylic acid and its esters, have been chosen and the data obtained 
are not due to the unimolecular forms. H. W. 

The Molecular Refraction of Aromatic Hydrocarbons and 
“Aromatic” Carbon. K. von Auwers (Ber., 1921, 54, [£], 
3188 — 3194). — In a recent communication (A., 1921, ii, 473), von 
Steiger has endeavoured to show that the molecular refraction of 
hydrocarbons can be calculated more accurately from linking 
refractions than from atomic refractions and he has postulated 
that all C C bonds and all C H bonds in aromatic hydrocarbons 
are equivalent among themselves but different from the corre- 
sponding values in the aliphatic series. This mode of calculation 
appears to the author to be unsound theoretically, since the atomic 
refraction of aromatic hydrogen as deduced from the molecular 
refraction of benzene, diphenyl, and naphthalene, in these circum- 
stances is negative, whilst also the “ linking refraction ” for 
(C— H)„ r falls with decreasing wave-lengths. Von Steiger has 
illustrated his arguments by citing the cases of benzene, diphenyl, 
and naphthalene, and the agreement between the observed and 
calculated values is excellent. Unfortunately, the data quoted 
for naphthalene are incorrect, and the amended figures show that 
the presumption of additivity is not fulfilled. Further, the data 
for the three hydrocarbons are not directly comparable, since they 
are obtained under widely-differing conditions; when due allow- 
ance is made for this factor, it is found to be impossible to deduce 
constant atomic or linking refractions. The molec ular refractions 
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of homologues of benzene, and other aromatic hydrocarbons cannot 
be calculated from von Steiger’s aromatic and aliphatic linking 
refractions, since the differences between the observed and calcu- 
lated values increase more and more with increase in the number 
of side-chains. 

The fundamental idea in von Steiger’s refractometric hypothesis 
and thermochemical theories (A., 1920, ii, 355) is the existence of 
a practically tervalent “ aromatic ” carbon atom of the graphite 
type which differs from the quadrivalent “ diamond ” carbon atom 
of the paraffins (cf. Debye and Scherrer, A., 1917, ii, 437). To 
the author, this view of the varying valency appears to be mis- 
leading. The supposed ter- and quadri-valeney of the carbon 
atom does not, as in the case of other elements, correspond with 
different stages of oxidation or different electric charges; the 
atom is invariably quadrivalent and the apparent variation is 
caused by alteration in the distribution or compensation of its 
affinity. H. W. 

The Mechanism of Continuous Luminous Radiation. 

J. Duclaux (Compt. rend., 1921, 173, 1355 — 1357). — The author 
has previously put forward the hypothesis (cf. ibid., 1914, 158, 
1879) that the emission and absorption of the continuous spectrum 
depend on the establishment or rupture of chemical valencies. 
Evidence in support of this hypothesis is now given. W. G. 

The Spectrum of Fluorine. William R. Smythe (Astrophys. 
J., 1921, 54, 133 — 139). — With a discharge passing between gold 
electrodes, the ultra-violet region of the fluorine spectrum was 
photographed through a fluorite window, the gas having been 
prepared by the electrolysis of potassium hydrogen fluoride and 
purified by being passed through sodium fluoride and a freezing 
trap. Ten fluorine lines, all in the red, were observed and tabulated 
with an accuracy of ±0*1 A. An impurity which was supposed to 
have the composition CF 4 was observed following a flare back from 
the charcoal chamber. The approximate positions of nine heads 
of bands between X 4829 and X 6525 were observed in this spectrum. 

Chemical Abstracts. 

Arc-cathode Spectra. Arthur St. C. Dunstan and Benja- 
min A. Wooten (Astrophys. J., 1921, 54, 65 — 75). — The spectra 
of strontium, barium, lithium, copper, and lead were observed 
when the vapours of the metals were introduced into a direct 
current arc by means of an alternating current arc placed below 
it in the same enclosure. It was shown that by cooling the elec* 
trodes alternately, the intensity of the metallic lines remained, as 
before, greater at the cathode than at the anode when the metal 
was introduced into the arc symmetrically ; neither was the effect 
due to electrolytic or electrostatic separation. Since the pheno- 
menon is fully developed in 1 /120 second, the transference of vapour 
from one electrode to the other must be of little importance. The 
light appears to be due chiefly to bombardment of the metallic 
vapour by electrons from the cathode. Whilst the lines of all 

4—2 
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metals are stronger at the cathode, the difference decreases with 
increasing atomic weight. Chemical Abstracts. 

The Electric Furnace Spectrum of Scandium. Arthur 
S. Kino (Astrophys. J., 1921, 54, 28 — 44). — The spectrum of a 
pure sample of scandium oxide was observed in the carbon arc 
and in the electric furnace through the range X 3016 — 6559 A. The 
furnace was operated at the usual low gas pressure, and tem- 
peratures of 2200°, 2250°, and 2600° were used. A table gives 
the classification of 257 lines with respect to their behaviour in 
the arc and at various furnace temperatures. Some 25 lines are 
indicated as being enhanced in the arc ; 150 are enhanced in the 
furnace. The 29 arc-flame lines belong to the latter class, some 
of them showing moderate strength at all temperatures, whilst 
others increase in intensity more or less rapidly with increasing 
temperature. These lines are not due to oxidation, but the bands, 
on the other hand, are quite probably due to the oxide. Lines 
which appear at a low temperature and those enhanced in the 
furnace are weak or lacking in the general solar spectrum but 
prominent in that of sun-spots. The Zeeman effect for scandium 
fines is large and apparently uniform in sunspot spectra, although 
laboratory observations have not as yet been made. Soandium 
oxide fused in the furnace seemed to form a carbide with the 
graphite of the boat. The glossy black residue became a greyish- 
brown powder on exposure to the air, presumably reabsorbing 
oxygen. Chemical Abstracts. 

Wave-length Measurements in Arc Spectra Photographed 
in the Yellow, Red, and Infra-red. F. M. Walters, jun., 
( Bureau of Standards, Sci. Papers, 1921, 17, No. 411, 161—177). — 
Observations were made with a grating spectrograph of 640 cm. 
radius and 299 lines per mm. The photographic plates were 
sensitised to yellow, red, or infra-red light with pinaoyanol and 
dioyanin. The wave-lengths of silver, alu minium , gold, bismuth, 
cadmium, mercury, lead, antimony, tin, and zinc are given in 
international units and to 0-01 A. The longest wave-length 
measured is that at 10395 A. in the spectrum of cadmium. The 
work is compared with previous results of others and discrepancies 
are accounted for as arising from impurities, ghosts, or overlapping 
spectra of higher orders. Chemical Abstracts. 

Extension of the Ultra-violet Spectrum and the Progres- 
sion with Atomic Number of the Spectra of Light 

R. A. Millikan ( Proc . Nat. Acad. Sci., 1921, 7, 289— 294).— The 
results of an investigation of the extreme ultra-violet radiations 
emitted by the second ring or shell of electrons in the atoms of atomic 
number 2 to 13 (helium to aluminium) are recorded. The ultra-violet 
spectrum has been photographed down to X= 136-6 A. in the case 
of aluminium and to X= 149-5 A. in the oase of copper. The L 
lines of aluminium, magnesium, and sodium are found at. 144-3 A.* 
232-2 A., and 372*2 A., respectively. Aluminium emits no radia- 
tions when excited by condensed sparks in a vacuum between 
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144-3 A. and 1200 A., where the M spectrum due to the three 
outer electrons begins. The chief lines below 2000 A. due to the 
three outer electrons of aluminium are 1379*7, 1384*5, 1605*9, 
1612*0, 1671*0, 1854*7, and 1862*7 A. Magnesium is like aluminium, 
there is a blank between its L a line at 232*2 A. and the lines due to 
the two outer electrons which begin at 1700 A. The lines measured 
below 2000 A. are 1735*2, 1737*9, 1751*0, and 1753*7 A. Sodium 
emits no lines between the L line 376*5 A. and the lines due to the 
single M electron which have their convergence wave-length at 
2412*63 A. The spectrum due to the six L ring electrons of oxygen 
begins at 230 A. and extends with much complexity and strength 
up to 834*0 A., where the strongest line is found; above this point 
the lines are few in number and relatively faint. The ratio of the 
KjL frequency for oxygen is about 35. The strongest oxygen lines 
are 321*2, 374*3, 507*8, 525*7, 554*2, 599*5, 610*1, 616*7, 625*2, 
629*6, 644*0, 703*1, 718*5, and 834*0 A. The spectrum of the 
four i-ring electrons of carbon begins at 360*5 A. and extends with 
much complexity and strength up to 1335*0 A., where the strongest 
line lies ; above this point the lines are widely scattered and rela- 
tively weak. The ratio of the K/L frequency in carbon is about 30. 
^Fhe spectrum due to the five L - ring electrons of nitrogen is simple ; 
it begins at 685*6 A. and reaches a maximum at 1085*3 A. The only 
other strong lines of nitrogen are 685*6 A., 916*2 A., and 991*1 A. 
The ratio of the KjL frequency is 34*8. In the case of fluorine, a 
strong line appears at 657*2 A. and a second at 607*2 A. ; these are the 
only fines thus far identified as coming from the seven i-ring electrons 
of fluorine. The spectrum from the three L-ring electrons of boron 
is very simple. It consists of 676*8, 760*0, 1624*4, two doublets, 
2164*2, 2166*2, and 2496*9, 2497*8, and a single spark line, 3451*5 A. 
The ratio of the frequency K/L is 37 . The spectrum of the two L-ring 
electrons of glucinum begins at 2175 A. and finishes in its L a doublet 
at 3130*6 and 3131*2 A. Similar experiments with lithium reveal 
no fines between the shortest wave-lengths measurable by the 
present method and the familiar series due to its single X-ring 
electron the L a fine of which is at 6708 A., and its convergence 
wave-length at 2299 A. The progression shown in these optical 
spectra is simple and very like that exhibited by X-ray spectra. 

J. F. S. 

The Structure of the Elements of Mean Atomic Number. 

A. Dauvillier (Compt. rend ., 1921, 173, 1458 — 1461). — An exten- 
sion of previous work (cf. A., 1921, ii, 669), further results being 
given for gold and new measurements of the L series for cerium 
and antimony. W. G. 

The Structure of the Bismuth Lines. H. Nagaoka and 
Y. Sugiura (Aetrophys. J., 1921, 53, 339 — 348). — The light resulting 
from the bombarding of bismuth by an electronic current was 
observed by means of a glass Lummer-Gehrcke plate crossed with 
one of quartz or crossed with an echelon grating. For the line 
X 4722 the five known positive components were confirmed and 
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seven weak negative satellites were discovered, showing the line 
to have the general structure common to lines of heavy metals. 
The principal component is probably multiple, its constituents 
varying in relative intensity. The fine X 4122 has four strong 
components. The line X 4308 consists of two principal lines 
separated by 0*350 A., each being a narrow doublet; there are 
also two faint satellites. The authors point out some constant 
frequency differences and suggest that these may be interpreted 
in terms of the quantum theory. Chemical Abstracts. 

The Zeeman Effect. H. R. Woltjer (Chem. Weekblad , 
1921, 18, 677 — 682). — A paper written in connexion with the 
twenty-fifth anniversary (October 31st, 1921) of the first announce- 
ment of Zeeman’s discovery. The importance and subsequent 
developments of his work are discussed at some length. S. I. L. 

Anisotropy of Molecules. C. V. Raman ( Nature , 1922, 109, 
75 — 76). — An extension to direct visual observations is described 
of the method whereby it has been shown photographically (Lord 
Rayleigh, A., 1920, ii, 574) that the light scattered by molecules 
is, in general, not completely polarised when observed in a direction 
transverse to the pencil of light traversing the gas. With carbon* 
dioxide, the effect is conspicuous, and visual determinations of its 
magnitude have been made. Similar evidence that the molecules 
of gases are not spherically symmetrical and are anisotropic in 
their properties is furnished by observations on the polarisation 
of light of the sky; liquids also show an imperfect polarisation 
attributable to anisotropy. A. A. E. 

Sols with Noii-spherical Particles. H. Zocher (Z. physikal. 
Chem., 1921, 98, 293 — 337). — The double refraction discovered by 
Diesselhorst, Freundlich, and Leonhardt (A., 1916, ii, 65) with 
flowing vanadium pentoxide sols has been found in the following 
sols : Soap solution, clay suspensions, sols of silver cyanate, benzo- 
purpurin, “ benzo-brown,” primulin, sodium alizarinsulphonate, 
alizarin, p-azoxyphenetole, 39 -azoxyanisole, anthracene, cerasin- 
orange, and aniline-blue. Some observations on the spacial par- 
tition of the double refraction in agitated sols showed that in the 
eddies phenomena were observed which exhibited many analogies 
to the behaviour of uniaxial crystals in convergent light. These 
observations serve as methods for determining the flowing- double 
refraction and pleochroism and for determining the character of 
the sols. The rotation of the dark cross in eddies in opposition to 
the polarisation direction shows the direction of flow does not 
always need to correspond with the main vibration direction of the 
light. The coincidence of the dark cross with the direction of 
polarisation in old vanadium pentoxide sols and soap solutions is 
attributed to the bending of the doubly refracting particles. The 
sign of the double refraction of soap solutions varies with the age 
and concentration of the sol. The change in the sign of the double 
refraction is explained as follows : Colloidal particles in the form 
of short rods must arrange themselves with their symmetry axis 
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in the direction of flow, particles in the form of leaflets must arrange 
themselves with the axis of symmetry at right angles to this direc- 
tion. If now, in the process of ageing, the rods pass into leaflets, 
then the optical character of the direction of flow must at first be the 
same as that of the colloidal particles and afterwards of the opposite 
sign. Aniline-blue sols, prepared by pouring an alcoholic solution 
of the dye into water, show on flowing a strong negative double 
refraction in the red, negative pleochroism in the region orange to 
green, and a positive double refraction in the blue. Anomalous 
interference bands are produced by this anomalous behaviour. 
The optical anisotropy produced by a magnetic field has the 
opposite sign, that is, the colloidal particles arrange themselves at 
right angles to the lines of force. On the other hand, they arrange 
themselves parallel to the electrical lines of force. The negative 
double refraction of benzopurpurin can be made to disappear by 
heating. The addition of electrolytes causes the double refraction 
to reappear on cooling. The coagulum obtained by the addition 
of an excess of electrolyte gives a doubly refracting sol on peptisa- 
tion if the addition of the electrolyte was slow or if the original 
sol was doubly refracting, but if the coagulation took place rapidly 
or if the original sol was isotropic, there will be no double refraction. 
When acidified, double refracting red sols may be changed into 
double refracting blue sols. The strong pleochroism has alwaj^s a 
negative sign, and the particles of the sols are diamagnetic. The 
double refraction of vanadium pentoxide sols disappears more 
slowly the older and more concentrated the sol. Very concentrated 
old vanadium pentoxide sols and concentrated, electrolyte-poor 
benzopurpurin solutions show' a persistent double refraction similar 
to that of the crystalline liquids. The view of Diesselhorst and 
Freundlich (loc. cit.), that the growth of non-spherical particles is 
not a crystallisation but an aggregation of non-spherical primary 
* particles in parallel layers, is confirmed, with the addition that 
the primary particles may be crystalline and that eventually they 
may undergo crystalline processes. J. F. S. 

Recent Advances in Stereochemistry. B. K. Singh ( J . 
Proc. Asiatic Soc. Bengal , 1921, 17 , 213 — 230). — A general account 
of the historical development of stereochemistry and a discussion 
of the relation between optical activity and chemical constitution. 
Particular consideration is given to optical activity in homologous 
series, the effect of conjugated unsaturation, and of position 
isomerism on optical activity. The Walden inversion is also 
discussed. H. W. 

Investigations on the Fundamental Law of Photochemistry. 

P. Lasarev ( Z . physikal. Chem ., 1921, 98 , 94 — 97). — A theoretical 
discussion of work previously published on the bleaching of dyes 
by light (A., 1912, ii, 219; Ann. Physik , 1907, [iv], 24, 661). The 
experiments on the bleaching in the presence of oxygen under 
increased pressures (up to 150 atm.) are particularly considered. 
The fundamental law for the bleaching of dyes has the form 
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— dC7<ft=<x 0 ( 1— e- A ' c )(l—6*- A '» r i), in which C is the concentration 
of the dye, K a constant proportional to the absorption constant, 
C t and K t similar values for the substance non-sensitive to light, 
and a the photochemical constant. It is assumed that in the 
reaction, during the absorption of light, an electron from the first 
Bohr orbit springs over to the furthest orbit. It is shown that the 
total absorption of light is proportional to the absorption of the 
largest (ionised) atoms. The increase in volume during photo- 
chemical reactions is explained by the assumption that the light, 
inasmuch as it occasions an increase in the volume of the atoms 
by effecting the electron spring, brings about an increase in the 
gaseous volume. J. F. S. 

New Measurements of Precision in the X-Ray Spectrum. 

M. Siegbahn (Compt. rend., 1921, 173, 1350 — 1352). — By the use 
of three spectrographs, each adapted to a particular spectral region, 
it was possible to measure a wave-length with an accuracy of 
0*01 — 0-005%, and by this means the wave-length of the copper 
line Kol ^ was found to be 1537-36 X 10“ n cm. in a vacuum. A more 
precise instrument is described the readings of which are accurate 
to within 0-002%, and with this the value of X for Kol x was found to 
be 1537-302 X 10" 11 cm. W. G. 

Spectrographic Study of the De-intensifying of Barium 
Platinocyanide in the Villard Effect. A. Zimmern and E. 
Salles (Compt. rend., 1922, 174, 80). — Fluorescent screens which 
have undergone the Villard effect can be regenerated by exposure 
to diffused light. It is shown that the radiations capable of de- 
stroying the Villard effect are found in four principal bands of 
almost equal breadth. The first is entirely in the infra-red, the 
second in the greenish-yellow, the third in the blue, and the fourth 
in the ultra-violet. W. G. 

The Theory of Absorption of X-Rays by Matter and the 
Principle of Correspondence. Louis de Broglie (Compt. 
rend., 1921, 173, 1456 — 1458). — An expression for the atomic 
coefficient of absorption of a substance for a radiation of wave- 
length X has previously been given (cf. A., 1920, ii, 208) in which 
the constant, a, was defined by the hypothesis that, for the possible 
changes of internal configuration of an atom placed in a system in 
thermodynamic equilibrium at the temperature T , the probability 
A 12 of the return of the atom from a configuration of energy c, 
to a configuration of less energy, e 2 , is proportional to c x —€ 2 an( * 
also to the absolute temperature in such a way that A 12 =a(c 1 — e 2 )T. 
A mathematical proof of the truth of this hypothesis - and a means 
of calculating the constant a are given, and it is shown that the 
coefficient of the Bragg-Pierce law is a universal constant capable 
of being expressed as a function of the constants of the electron 
and of the radiation. W. G. 

Calculation of the X-Ray Absorption Frequencies of the 
Chemical Elements. I and II. William Duane ( Proc . Nat. 
Acad. Sci ., 1921, 7, 260—267; 267— 273).— In the first paper, 
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the author has calculated the K critical absorption frequencies of 
the elements magnesium, sulphur, calcium, iron, selenium, 
molybdenum, tin, cerium, dysprosium, tungsten, lead, and uranium 
on the basis of the Rutherford-Bohr theory of the structure of 
atoms and the mechanism of radiation. The assumption is made 
that the electrons are distributed in circular orbits, which do not 
lie in planes passing through the nucleus of the atom. In order 
to estimate the forces exerted on an electron in one orbit, A, due 
to the electrons in the parallel orbit, £ , it is assumed that they 
are the same as if the charges are concentrated, half at the nearest 
point to the orbit A and half at the point furthest from A . A 
series of values is obtained which are in fair agreement with 
those observed. In the second paper, it is assumed that the 
forces are the same as if the electricity of the electrons in the orbit 
£ is uniformly distributed along the orbit. The values calculated 
on the second assumption are somewhat smaller than those of 
the first calculations. * J. F. S. 

The Laws of Absorption of X-rays. F. K. Richtmyer 
(Physical Rev ., 1921, 18 , 13 — 30). — An experimental study of the 
absorption of X-rays by water (oxygen); aluminium, copper, 
molybdenum, silver, and lead, each over a great part of the range 
of wave-lengths 0*093 A. to 0*95 A. The longest of these waves 
is shorter than the critical K absorption wave-length of oxygen, 
aluminium, or copper, and falls between K and L for molybdenum, 
silver, and lead. Rays from a Coolidge tube were analysed by a 
spectrometer with a sodium chloride crystal, and the intensity was 
measured by ionisation of methyl bromide. Scattered and fluores- 
cent radiation from the absorbing screen were suppressed by placing 
the screen in front of the spectrometer slit nearest the tube. De- 
tailed tables and curves of the results are given. The mass- 
absorption coefficients, /x/p, of these substances is given by /x/p= 
FX 8 +(tr/p) where X is wave-length and o-/p is the mass-scattering 
coefficient, except in the region close to X* on the short-wave- 
length side, where the equation gives values which are somewhat 
too large, the error being greater as the difference between X and 
Xjf is smaller. For each substanoe F has a constant value for 
X<Xjc and another much smaller constant value for X>X^. The 
mass-scattering coefficient is independent of wave-length, and is, 
to a first approximation, the same for all elements. The atomic- 
absorption coefficient is given by p^=2*29x 10“ 27 N 4 X 3 +cr a , where 
N is the atomic number and c r 0 the atomic-scattering coefficient, 
for X< Xjj. No trace of the suggested “ J ” absorption discon- 
tinuity was found. At 0*093 A., /x/p for water is still much greater 
than for the hard rays of radium-<7. Chemical Abstracts. 

The Luminescence of certain Oxides Sublimed in the 
Electric Arc. E. L. Nichols and D. T. Wilber (Physical Rev., 
1921, 17 , 707 — 717). — Thin films of metallic oxides were obtained 
by subliming the metal or one of its salts from the crater of a direct- 
current carbon arc on to a metal disk. Oxides prepared by sub- 
limation are found to respond to excitation by cathode rays. 

4 * 
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The shift in colour with increasing temperature in luminescence is 
in general to the violet. The effect of pressure on luminescence is 
discussed. The most active oxides were those of calcium, mag- 
nesium, zinc, zirconium, silicon, and aluminium. 

Chemical Abstracts. 

Anode Rays of Glucinum. G. P. Thomson (Nature, 1921, 
107 , 395). — The method of positive ray analysis applied to lithium 
(Aston, A., 1920, ii, 344) has been extended to glucinum and found 
to yield a well-marked parabola corresponding with a single charge 
and an atomic weight 9*0±0*l(Na=23). No second parabola 
was observed which could be ascribed with certainty to glucinum, 
but it is doubtful if a line of intensity one-tenth that of the first 
could have been detected. No indication was found which would 
suggest that the atom of glucinum can lose two electrons under the 
prevailing experimental conditions. A. A. E. 

Reactions in Penetrating Radium Radiation and in Ultra- 
violet Radiation Filtered by Quartz Glass. II. The 
Hydrogen Peroxide Equilibrium set up in Radium Radiation. 

Anton Kailan (Z. physikal. Chern ., 1921, 98 , 474 — 497 ; cf. A., 
1912, ii, 10, 522; 1920, ii, 576). — Radiation from 0*1 gram of 
radium metal after passing through 1 mm. of glass into 100 c.c. 
of water in contact with air produces a solution containing 6 X 10" 6 
gram-equivalent of hydrogen peroxide ; in the presence of 0 01 N- 
sulphuric acid the amount of hydrogen peroxide becomes 10~ 4 , 
and in l*0N-acid the amount is 5xl0~ 4 gram-equivalent. In 
the last-named solution 6 X 10 12 and in the first 3 X 10 12 molecules 
of hydrogen peroxide are formed per second. These values are 
considerably less than those obtained nine or ten years ago, and 
reasons for the discrepancy are advanced. A comparison of the 
values obtained for the velocity of formation of hydrogen peroxide 
then and now with the rate of formation by other reactions which 
have been obtained in a similar manner to the present shows that 
both in aqueous and in non-aqueous solutions, when the decom- 
position of hydrogen peroxide is neglected, the number of mole- 
cules of hydrogen peroxide formed is of the same order as that of 
the ion pairs absorbed from the radiation by the medium. In 
ultra-violet light from a quartz glass lamp under similar conditions, 
the reduction of the peroxide concentration by increase in the 
hydrogen-ion concentration is less than in the radium rays, whilst 
the decomposition of hydrogen peroxide is more than one hundred 
times greater than in the radium rays. J. F. S. 

Stationary Electron Vibrations without Radiation Resist- 
ance. A. D. Fokker (Physica, 1921, 1, 107— 109).— It is 
theoretically shown that a Bohr atom with electrons revolving in 
closed paths may be free from radiation resistance without violating 
the principles of the classical theory. Chemical Abstracts. 

The Radioactivity of the Oxides of Uranium. Charles 
Staehling (Compt. rend., 1921, 173 , 1468—1471; cf. A., 1920, 
ii, 5). — In continuation of previous work (he. cit.), it is shown that 
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the radioactivity of the green oxide, which has been restored to its 
original value, commences to diminish as before. The restoration 
of activity may be brought about by simple calcination without 
passage through ammonium uranate. During this process of 
restoration, the oxide undergoes loss in weight, due, for the most 
part, to the removal of moisture. The black oxide which shows 
little loss in activity also shows little loss in weight or alteration 
in activity on calcination. The author considers that the green 
oxide exposed to the air in thin layers undergoes hydration as well 
as loss in activity, the hydration diminishing the superficial density 
of the uranium atoms. The black oxides obtained by calcination 
at high temperatures do not hydrate and show little or no decrease 
in radioactivity. These facts tend to confirm the existence of a 
definite black oxide, which is probably an allotropic modification of 
the green oxide. W. G. 

Isotopy of the Radio-elements and Meitner’s Nucleus 
Model. Maximilian Camillo Neuburger (Z. physikal . Chem., 
1921, 99, 161 — 167). — A theoretical paper in which, on the basis 
of Meitner’s nuclear hypothesis (A., 1921, ii, 293), the author has 
subdivided isotopes into four groups. These are termed isotopes 
of the first, second, third, and fourth order. Isotopes of the first 
order have the same nuclear charge and arrangement of the outside 
electrons, but different nuclear mass, total number of nuclear 
constituents, arrangement of the nuclear constituents, number of 
each kind of nuclear constituent, and probability of disintegration ; 
radium and meso- thorium- 1 illustrate this group. Isotopes of the 
second order have the same nuclear charge, arrangement of the 
outside electrons, nuclear mass, and total number of nuclear con- 
stituents, but different numbers of each kind of nuclear constituent, 
arrangement of the nuclear constituents, and probability of dis- 
integration. An example of this class is furnished by ionium 
and uranium- Y. Isotopes of the third order differ only in the 
arrangement of the nuclear constituents and the probability of 
disintegration, ail other properties being identical ; this is the case 
with radium-I) and actinium-H. Isotopes of the fourth order are 
identical in all the properties mentioned ; no examples of this class 
are known. J. F. S. 

Calculation of the Branching Relationships for Dual 
a-Disintegration and the Meitner Nucleus Model. Maxi- 
milian Camillo Neuburger (Z. physikal. Chem., 1921, 99, 168 — 
171 ; cf. Meitner, A., 1921, ii, 293). — A theoretical paper in which 
it is shown that the method of calculation adopted by Smekal 
(A., 1921, ii, 149) for determining the branching relationship is so 
closely dependent on the assumptions made as to the structure of 
the radioactive nucleus, that it cannot possibly be of general use. 
The branching relationship cannot be calculated by this method, 
since it leads to inaccurate values which lead to results opposed to 
the experimental data. The agreement found for the branching 
relationship by this method for the uranium, radium, thorium, 
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and actinium families with the experimentally determined values 
for this relationship is accidental. J. P. S. 

Emissivity of Iron and Copper. K. Lubowsky ( Elektro - 
techn. Z. 9 1921, 42, 79 — 81). — The emissivity of both bright and 
blackened iron and copper was determined. Curves are given 
showing the effect of conveotion currents obtained from a flat 
plate of the material, first perpendicular to, and second in the 
direction of the air stream. Expressed in watts per sq. cm. per 1° 
of temperature excess, the emissivity varies from 0-75 Xl0~ to 
1*5 X 10" s under the various conditions. Chemical Abstracts. 

The Effects of Impurities on the Ionisation Potentials 
Measured in Thermionic Valves. L. S. Palmer (Radio Rev.> 
1921, 2, 113 — 125). — The method of investigation used is based on 
a study of the current-voltage curves measured in hard and soft 
3-electrode tubes. The details of the method have been given in a 
previous paper. Certain bends in these curves are interpreted as 
being due to the bombardment of the filament by positive ions. 
The ionisation potentials of helium, mercury, and argon have thus 
been determined. There are variations in the values for the 
ionisation potentials obtained in helium. These are ascribed to 
impurities, and the amount of impurity active accords with the 
values found by Horton in helium (A., 1919, ii, 210; 1920, ii, 660; 
1921, ii, 672). This effect of the impurity also explains the low 
values of the potentials obtained by Stead and Gossling (A., 1920, 
ii, 659). The characteristic of the soft 3 -electrode tube can be used 
to determine the resonance and ionising potentials of the contained 
gas. The nature of the gas and presence of the impurities can be 
determined from the critical points of the characteristics. Methods 
of measuring ionisation potentials are liable to error if impurities 
are present. Horton’s previous work is confirmed and the result 
has been extended to argon with traces of mercury. The value 
of the ionisation potential decreases slightly with increase of gas 
pressure, causing changes in the characteristics similar to those for 
impurities. A number of critical potentials obtained for helium 
and argon are given. Chemical Abstracts. 

Estimation of the Radium Content of Radioactive Luminous 
Compounds. E. A. Owen and Winifred E. Page (. Proc . 
Physical Soc ., 1921, 34, 27 — 32). — The absorption of y-radiation 
in zinc sulphide has been measured by different methods, and its 
value found to be approximately the same by all. No indica- 
tion was observed of the occurrence of an abnormal absorption 
when the radioactive salt was mixed with the sulphide. A table 
has been drawn up which gives the values of the ratio of the true 
to the apparent radium content for tubes of different diameters 
filled with a radioactive luminous compound. This table applies 
to a compound the apparent density of which is 2*03 grams per c.c. 
The value of the absorption of y-radiation from radium has been 
measured for zinc sulphide (0-101), barium sulphate (0-079), barium 
chloride (0-100), barium carbonate (0-046), lead monoxide (0-294), 
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bismuth sesquioxide (0*206), and uranium pentoxid© (0*315). The 
absorption coefficients are given in brackets in cm."" 1 . The mass 
absorption coefficient has been calculated in each case, and it is 
shown that the barium salts have nearly the same value, the mean 
value being 0*053. J. F. S. 

Electrical Conductivity of Salts and Mixtures of Salts. 

A. Beneath and K. Drekopf (Z. phyeikal. Chem ., 1921, 99, 
57 — 70 ). — The specifio conductivity of molten mixtures of potass- 
ium sulphate with sodium sulphate, magnesium 'sulphate, potass- 
ium fluoride, and lithium sulphate respectively has been determined 
over the whole range of compositions and from the results relation- 
ships to the diagram of condition are drawn. It is shown that the 
conductivity isotherm can be deduced only to a small extent 
from the diagram of condition. It is also shown that the point 
at which the eutectic appears is a well defined conductivity point. 
Pure salts as well as salt compounds change their conductivity 
with temperature according to the formula 1 ogk=a+bT. This 
formula is not generally applicable to mixtures of salts and mixed 
crystals; attempts to obtain a theoretical basis for the formula 
gave the relationship: log Tc"-\-bT"— const. The formula of 
Tubandt, log K=c—d/T 9 is not generally applicable. For the 
complete explanation of the phenomena, other factors, particularly 
the viscosity, must be known and taken account of in the calculation. 

J. F. S. 

The Electrical Conductivity of Anhydrides of the Higher 
Fatty Acids. D. Holds and Ida Tacke (Chem. Ztg. 9 1921, 45, 
1246—1247 ; cf. A., 1921, i, 842). — The values previously given 
for the molecular conductivity of oleic anhydride and oleic acid 
in acetone, on being adjusted to a dilution of 50 and 8 respectively 
gave 2*015 xlO -4 and 0*53 xlO*" 4 . If it is assumed that these 
two compounds are only slightly dissociated, that is, that the 
molecular conductivity increases proportionally to the square 
root of the dilution, the calculated figure for X B0 for oleic acid 
becomes 1*33 XlO" 4 , a figure not differing very greatly from that 
of the anhydride ; the difference may be due to impurities in the 
acetone used. A. R. P. 

Measurement of Dielectric Constants. J. F. King and 
W. A. Patrick ( J . Amer. Chem . Soc., 1921, 43, 1835 — 1843). — 
A bridge method for the measurement of dielectric constants is 
described in which an arrangement consisting of an electron tube, 
a condenser, and an induction coil connected in a circuit serve as 
the source of alternating current of symmetrical wave form. 
Preliminary measurements of the dielectric constant of mixtures 
of ethyl alcohol with benzene, ethvl ether, and carbon tetrachloride 
respectively up to 100 % by weight of alcohol, are recorded. The 
dielectric constant increases with each addition of alcohol to the 
other constituent in a fairly regular manner. J. F. S. 

Electrical Moments of Carbon Monoxide and Dioxide 
Molecules. Hans Wbigt (Physikal.^Z., 1921, 22, 643). — The 
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dielectric constants of carbon monoxide and carbon dioxide and 
their dependence on temperature have been determined with 
the object of ascertaining by means of the Debye theory the 
electrical moment of the two gases. The values obtained are 
^^(o-^odio-oonjxio- 18 , ti co =(o-ii80±o-m6)xio- 1 \ both of 
which are in good agreement with that calculated from the 
Lorentz-Lorenz formula. J. F. S. 

Application of the Theory of Allotropy to Electromotive 
EqmUbria. IV. A. Smits (Z. physikal. Chem ., 1921, 98, 465 — 
459 ; cf. A., 1915, ii, 217 ; 1916, ii, 77 ; 1917, ii, 232).— The author 
offers a corrected interpretation of that published (“ Theorie der 
Allotropie,” Leipzig, 1921, 403 — 405) for the electromotive behaviour 
of metals as soon as they are attacked by acids. The E.M.F. of 
M /2-zinc sulphate dissolved in water, 0-05 A- sulphuric acid, 0-12V-, 
0-52^- and l-Oi^-sulphuric acid, and N - potassium sulphate has been 
determined at 18° in an atmosphere of nitrogen. The results 
show that the potential of zinc is not effected by the presence of 
acid below 0-52V, and from this point upwards the potential is only 
changed by 2 millivolts. Similar experiments are described with 
zinc chloride in hydrochloric acid solutions ; here it is shown that 
a concentration of hydrochloric acid of 0-12V is without influence 
on the potential, but that 0-52V and 1-02V cause a change in the 
E.M.F . of 0-021 and 0-038 volt, respectively. J. F. S. 

Electromotive Behaviour of Aluminium. A. Gunther- 
Schulze (Z. Elektrochem,., 1921, 27, 579 — 582). — A reply to Smits, 
in which the author maintains his previous assertions (cf. this vol., 
ii, 20). J. F. S. 

Electromotive Behaviour of Metallic Compounds with 
Electron Conductivity. G. Trumpler (Z. physikal. Chem., 
1921, 99, 9 — 56). — Metallic or mixed conducting binary compounds 
combined with the metallic component as conductor and immersed 
in a solution of a salt of the metal which is saturated with the 
compound, have a zero potential when measured against the 
metallic component in the same solution. The formula put 
forward previously by Haber for such cases has been confirmed 
in the case of cuprous iodide, and cuprous, lead, and silver sulphides. 
It is also shown that metallic and mixed conducting compounds 
combined with the metallic component as conductor possess the 
same potential as an indifferent electrode (platinum) when im- 
mersed in a solution saturated with these substances and containing 
the negative component both as ion and in the free condition. 
A necessary condition in this case is the stability of the compound 
towards the metallic conductor and the solution. This has been 
investigated in the case of lead, cupric, cuprous, silver, and ferrous 
sulphide against sodium sulphide and polysulphide solutions. 
If in the last case pure electrolytes are used, the free negative 
component has no influence on the potential against the solution ; 
this is much more dependent on the concentration of the com- 
ponents in the solution. This has been shown in the cells 
Ag|AgBrjKBr,Br 2 (sat.) ; Ag|AgI|KI,I 2 (sat.). In the case of the 
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mixed conducting silver sulphide in the presence of free sul- 
phur the potential lies between that of the pure components. 
This potential is a characteristic of the mixed conductor. The 
three forms of conductors, metallic, mixed, and electrolytic, are 
characterised by the potential relationship obtained by the above- 
named measurements. From the different behaviour of the 
metallic and electrolytic conductors (compounds) with respect to 
the influence of the negative component on the potential relations 
as obtained by the above method, a fundamental difference of 
the internal structure is deduced, according to which in the pure 
metallic conducting compounds the space lattice points are 
occupied by atoms or molecules and not by ions. They appear, 
in opposition to electrolytes, to be non-polar. It is shown that 
pure cuprous sulphide is an electrolyte, or a mixed conductor 
in which the metallic component of the conductivity is very 
small. The passivity of lead sulphide in solutions of lead salt 
has been investigated and a process for activating the substance 
is put forward. The data in the literature on the solubility of 
lead sulphide and cupric sulphide are corrected. The electro- 
metric determination of the solubility of lead sulphide is not 
possible on account of the complete passivity of the lead electrode 
in sulphide solutions. The solubility product of lead sulphide 
has been determined approximately from the solubility in hydro- 
chloric acid and the value [Pb’*]*[S'']==5x 10~ 29 obtained. It is 
shown that cupric sulphide is not stable in sodium sulphide and 
that in the presence of copper only cuprous sulphide can exist in 
sodium sulphide solution, and consequently the measurement 
of the copper potential in sodium sulphide solution does not give 
the solubility product of cupric sulphide (cf . Knox, A., 1908, ii, 830). 
The solubility product of cuprous sulphide is found to be [Cu*] 2 *[S"] 
=2x 10" 47 . J. F. S. 

The 44 Salt Error 99 of the Quinhydrone Electrode. S. P. L. 

Sorensen, M. Sorensen, and K. Linderstrom-Lang ( Compt . rend . 
Trav. Lab . Carlsberg , 1921, 14 , No. 14, pp. 31). — Biilmann’s 
quinhydrone electrode (A., 1921, ii, 372) gives, in the presence of 
sodium chloride, too small a potential (with 3*99A-sodium chloride+ 
O-OlA-hydrochloric acid 0*6931 volt instead of 0*7044 volt at 18°). 
This is due to a lowering of the solubility of quinhydrone and 
can be overcome by saturating the salt solution with quin- 
hydrone and with one of its constituents, for example, with quinol. 
This and various other questions are discussed theoretically in detail, 
and the theory is verified by experiments. G. B. 

The Quinhydrone Electrode. Einar Biilmann and Hakon 
Lund (Ann. Chim ., 1921, [ix], 16 , 321 — 340). — It has previously 
been shown (A., 1921, ii, 372) that aqueous solutions of quinhydrone 
may be used for the preparation of reversible electrodes with very 
constant potential, which may serve to determine hydrogen-ion 
concentrations in solutions which are one-tenth molar. Concor- 
dant results are not obtained with stronger solutions. It is possibie 
to construct electrodes, however, in which the electromotive 
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reaction is a transformation of one solid body into another solid 
body. The preparation of such electrodes with benzoquinone- 
quinhydrone and with quinol-quinhydrone is described. Such 
electrodes have hydrogenation potentials 7r 18 =O7602 and 0*6179, 
respectively. They may be used for measurements over a wide 
range of hydrogen-ion concentration. W. G. 

Electromotive Force produced by the Relative Displace- 
ment of an Electrode and an Electrolyte. StAfan Procopitt 
(J. Chim. Physique , 1921, 19, 121 — 134). — It is found that the move- 
ment of an electrode in a liquid gives rise to an E.M.F. of move- 
ment which is general for all metallic electrodes. The dimensions 
of this E.M.F . are determined only by the solution pressure of 
the metal and the osmotic pressure of the metallic ion in the 
solution. The effects produced when a series of metals is moved 
in water, nitric acid, sulphuric acid, salts of the metals, and 
potassium hydroxide have been measured. The phenomenon is 
explained by the existence of a layer of solution round the electrode 
of composition different from that of the rest of the solution. This 
leads to a relationship between the photoelectric E.M.F. and that of 
movement, and makes it possible to find the effect of movement 
on the electrical resistance of liquids. J. F. S. 

The Overvoltage of the Mercury Cathode. Edgar Newbery 
(T., 1922, 121, 7—17). 

Theory of the Electrolytic Ionic Condition and the Calcu- 
lation of the Electrolytic Solution Constants, and of the 
Related Quantities from the Chemical Relationships. Karl 
Fredenhagen (Z. physikal. Chem., 1921, 98, 38 — 69). — A 
theoretical paper in which it is shown that neither Arrhenius’s 
electrolytic dissociation theory nor Nernst’s theory of solution 
tension furnishes any information on the nature of the ionic con- 
dition or the nature of ionic dissociation. Neither of these theories 
can be directly deduced from the facts of inorganic chemistry, 
and they do not bring these facts into relationship with one another. 
The author has put forward an hypothesis of the ionio condition 
and the electrolytic solution constants which removes the above- 
named defects and shows how ordinary thermal dissociation 
passes into electrolytic dissociation. The hypothesis also shows 
how the solution constants of the elements, and the partition and 
dissociation constants of chemical compounds may be calculated 
from the chemical relationships of the compounds and elements 
and from a factor which expresses the condition Of the solvent. 
The hypothesis permits a qualitative deduction of the electrical 
and dielectrical behaviour of conductors of the second class. 

J. F. S. 

An Electrolytic Current Intensification Effect, a New 
Electrolytic Displacement Effect, and the Connexion between 
Electrolysis and the Emission of Electrons in a Vacuum. II. 

D. Reichinstein and F. Klement (Z. physikal. Chem ., 1921, 99 , 
276 — 289 ; cf. A., 1921, ii, 729). — A continuation of work previously 
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published (Zoc. ctf.). It is shown that in a closed circuit by means 
of superimposed alternating current a stronger direct current can 
be produced, the work from which can be greater than that of 
the alternating current used to generate it. The action of a high 
frequency current on an electrolytic cell is not a specific high 
frequency action; qualitatively, it is the same as that of a low 
frequency current. All passivity phenomena, both anodic and 
cathodic, show on superposing an alternating current on the direct 
current a decrease of the direct current polarisation, and thereby 
allow themselves to be used as detectors or current intensifiers. 
Using the commutator method, an intensification of two hundred 
times has been obtained and the experiments indicate that this 
may be still further increased. A new experiment with a highly 
evacuated electron tube is described, which indicates that after 
removal of the polarisation it is possible to generate cathode rays 
with low potentials and cold electrodes. * J. F. S. 


Applicability of the Gas Laws to Strong Electrolytes. II. 

J. N. Br^nsted ( K . Danslce Videnskab . Selskab., Math.-fys. Medd ., 
1920, 3, 1 — 21; cf. A., 1920, ii, 78). — By a modification of the 
original electrometric method, consisting in the use of a streaming 
electrode, E.M.F. determinations have been carried out with one 
electrolyte dissolved in a concentrated solution of another. Cells 

of ft. type : Ag.AgC, | fi- | SSoV | 

A * | "['mil? (4 l) | "ivcrmit (c.'f ’ | A 8 wer » 'mployod. Support 
is afforded to the theory that the simple gas laws are valid for 
ions present in salt solutions the concentrations of which are large 
in comparison with that of the ions concerned. Conditions under 
which the law fails to apply are discussed, and the results of 
Loomis, Essex, and Meacham (A., 1917, ii, 353), that slight changes 
in the activity coefficient occur with varying concentrations, are 
confirmed. Chemical Abstracts. 


Newer Investigations on the Anomaly of the Strong 
Electrolytes. Ludwig Ebert (Jahrb. Radioaktiv. Elektronik , 
1921, 18, 134 — 196). — An alphabetical bibliography of the work 
on strong electrolytes is given. The whole subject of the behaviour 
of strong electrolytes is discussed under the headings (i) chief 
anomalies, and (ii) the hypothesis of complete dissociation of the 
strong electrolytes and the activity of electrical forces between the 
ions. J. F. S. 

Transport Numbers of Sulphuric Acid by the Concentra- 
tion Cell Method. Alfred L. Ferguson and Wesley G. France 
(< J . Amer . Chem . 8oc. y 1921, 43, 2150 — 2160). — A method is 
described for the determination of the transport numbers of a 
uni-bivalent electrolyte by measurement of the potentials of con- 
centration cells. The transport number of the anion of sulphuric 
acid for concentrations between 0*lif and 0*01Jf has been measured!, 
and found to be 0 # 1868±0*0007 at 25°. This value is comj)$i$4 
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with the values obtained by other investigators. It is shown that 
the dissociation values determined from freezing-point data are 
more satisfactory for calculating the potentials of concentration 
cells than those obtained from conductivity data. A correction 
to the formula for the potential of a concentration cell has been 
developed which takes into account the undissociated part of the 
acid. It is shown that the concentration cell method is entirely 
satisfactory for the determination of the transport numbers of 
sulphuric acid. J. F. S. 

Influence of Gelatin on the Transport Numbers of Sulphuric 
Acid. Alfred L. Ferguson and Wesley G. France ( J . Amer. 
Chem. Soc., 1921, 43, 2161 — 2171). — The effect of gelatin on the 
transport numbers of gelatin has been investigated. It is shown 
that the addition of sulphuric acid up to 20% increases the transport 
number of the anion of sulphuric acid (0*1—0*00/) from 0*187 in 
the absence of gelatin to 0*685 in the presence of 20% gelatin. 
The effective concentration of 0AM and 0*0 \M sulphuric acid 
solution is reduced by the addition of gelatin. The conductivities 
of sulphuric acid are reduced by the addition of gelatin. An 
hypothesis is put forward to account for the action of gelatin in 
the presence of electrolytes. J. F. S. 

Electro-osmosis. A. H. W. Aten {Chem. Weekblad , 1921, 
18, 690 — 692). — The theory of electro-osmosis of liquids through 
porous solids is discussed, and the volume passing in unit time 
shown to be directly proportional to the current density, the 
dielectric constant of the liquid and the potential difference between 
the liquid and the porous material, and inversely proportional to 
the viscosity and conductivity of the liquid. The various attempted 
technical applications of the phenomenon, and of kataphoresis 
(which term is restricted to the motion of solid particles suspended 
in a liquid under the influence of the electric field) are described. 

S. I. L. 

Some Electro-osmotic Experiments with de Haen’s 
Membrane Filters. P. H. Prausnitz (Kolloid Z ., 1921, 29, 
293 — 309). — The electro -osmosis of water, solutions of ammonia, 
sulphuric acid, ammonium sulphate, sodium sulphate, potassium 
ferricyanide, and aluminium sulphate, through de Haen filters 
for varying size of pores, has been investigated at 25° and under 
a pressure of 43 cm. of water. It is shown that the de Haen filters 
are particularly well adapted to the study of the influence of 
electrolytes on electro-endosmosis. Filters of medium-sized pores 
(Nos. 20 and 3201 when 5 cm. thick allow 100 — 500 c.c. of water 
to pass per hour under the pressure used in the experiments. Dis- 
tilled water (X=6 x 10" 6 ) travels toward the cathode through the mem- 
brane under a current of 100 volts and about 0*1 ampere at the rate 
of 1 — 2 litres per hour. The addition of sulphuric acid to the anode 
compartment, or any addition of thorium chloride or aluminium 
sulphate, reduces the electro-endosmosis to values below that of 
water and in cases may produce even a weak anodic endosmosis. In 
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other cases, the addition of electrolytes brings about an increased 
cathodic endosmosis, in which the amount of water transported 
varies with the time the current is flowing and the nature and 
concentration of the electrolyte. It is shown that, in general, 
with an electrical conductivity of 200 — 400 X 10” 6 and a consump- 
tion of energy of 0*01 — 0*06 KWH /litre of transported liquid, 
8 — 16 li toes /hour of liquid can be made to pass through a dia- 
phragm of 100 cm. 2 . It is not always necessary that the electrolyte 
should pass through the membrane as such; particularly in the 
case of ammonia it is shown that the addition of the base to the 
cathode compartment can bring about a very considerable endos- 
mosis of the water, which is to be attributed to the wandering in 
the opposite direction of those ions which are responsible for the 
discharging of the membrane. The transport of the S0 4 -ion 
through a de Haen membrane from negative to positive compart- 
ments brings about a considerable passage of water from the 
positive to the negative compartment. In every case there is 
an optimum electrolyte concentration, and if this is exceeded 
anomalies occur which are found to be connected closely with the 
electrical conductivity. The discharge of the membrane is held 
to be due in all probability to the adsorption of hydroxyl ions, 
for all processes which effect a reduction of the hydroxyl-ion 
concentration also effect a reduction of the electro -endosmosis 
(cf. D.R.-P. 333575, 1919). J. F. S. 

Attainment of Constant High Temperatures. E. Moser 
( Z . angew. Chem ., 1921, 34, 625). — The apparatus or object to be 
maintained at constant temperature is immersed in paraffin con- 
tained in a cylindrical glass vessel surrounded by an outer glass 
vessel of similar shape but enlarged to a spherical form at the 
bottom to accommodate a liquid of suitable boiling point, which 
is kept in ebullition so that its vapour surrounds the inner vessel. 
The two vessels are sealed together round the top except where a 
tube serves to connect the vapour jacket with a reflux condenser. 
The lower end of the condenser tube projects downwards for some 
distance into the vapour jacket and the vapour enters it through 
a lateral orifice. The end of the tube is drawn out to a jet and 
disposed vertically above the boiling liquid. By this arrangement 
the condensed liquid is warmed again before it falls back into the 
jacket and is prevented from falling on the hot walls of the vessels. 
Liquids of high boiling point, such as ethyl benzoate, b. p. 212-5°, 
have been successfully used in the outer vessel. J. H. L. 

The Expansions of some Refractory Materials at High 
Temperatures. B. Bogitch (Compt. rend ., 1921, 173, 1358 — 
1360). — The expansion curves for bauxite, clay, silica, chromite, 
and magnesia over the temperature range 0° to 1600° are given. 
The smallest expansion was shown by the bauxite, which is suitable 
for use in furnaces subject to sudden changes in temperature. 
Silica showed the most irregular expansion; it expanded rapidly 
up to 600° and then only very slowly, and above 1000° showed 
a slight contraction. The curve shows two singular points at 21Q Q 
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and 670° respectively, which are the transformation points of 
cristobalite and quartz. Furnaces constructed with such bricks 
must only be heated up very slowly, the temperature rise being 
less than 50° per hour. The curve for the clay bricks is intermediate 
between the curves for bauxite and silica. Magnesia and chromite 
showed the biggest expansions, and such bricks are only suitable 
for the construction of furnaces in continuous work. W. G. 

Coefficient of Expansion of Molten Salts. W. Herz (Z. 
phyailcal. Chem. f 1921, 98, 98 — 102). — In previous papers (A., 1914, 
ii, 25, 245; 1921, ii, 381) it has been shown that Mendeleev’s equa- 
tion is true for the expansion of normal organic liquids. In the 
present paper, the equation has been applied to the molten inorganic 
substances, sodium molybdate, lithium nitrate, sodium nitrate, 
rubidium bromide, caesium nitrate, potassium tungstate, caesium 
iodide, potassium molybdate, sodium tungstate, rubidium fluoride, 
caesium sulphate, and thallous nitrate. The data employed are 
taken from the work of Jaeger (A., 1918, ii, 33). The densities 
calculated by the Mendeleev formula agree in most cases to about 
1 per 1800 with the experimental values. The only cases where 
divergence is shown are thallous nitrate and sodium tungstate, 
and here it is not much greater than in the other cases. The 
density values calculated by the Mendeleev equation are compared 
with those calculated by Jaeger (be. cit.) by a single constant 
formula for caesium iodide and rubidium fluoride, and by a two 
constant formula for caesium sulphate and the value of the single 
constant Mendeleev formula demonstrated. J. F. S. 

General Methods for the Determination of the True Mole- 
cular Constitution of Pure Substances and their Mixtures. 

Mario Basto Wagner (Z. phyailcal. Chem., 1921, 98, 81— 93).— A 
theoretical paper in which the author differentiates between the 
thermodynamics of mixtures treated in connexion with their 
independent components and the thermodynamics of mixtures 
treated in connexion with their true components. The advantages 
and drawbacks of both methods of treatment are explained and 
the nature of the results obtainable is pointed out in each case. 
The various properties which may be used in the determination 
of constitution are enumerated and their application is indicated. 
These include volume, heat change, vapour pressure, solubility, 
freezing point, boiling point, specific heat, compressibility, thermal 
coefficient of expansion, and osmotic pressure. The properties, 
dielectric constant, viscosity, refraction, and surface tension do 
not permit conclusions being drawn which may be used in the 
second method of treatment. j t jp g # 

Thermodynamics of Mixtures. IX. Mario Basto Wagner 
(Z. phyaikal . Chem. t 1921, 98, 151—156; cf. A., 1921, ii, 375).— A 
theoretical paper in which the theory of the heat of mixtures is 
developed on the basis of the thermodynamics of mixtures treated 
in connexion with the true components (cf. preceding abstract) 

J. F. Si 
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Theory of Equations of State. II. Mario Basto Wagner 
( Z . physikal. Cherrt., 1921, 98, 244 — 251 ; cf. preceding abstract). — 
The hypothesis developed previously is extended. The present 
paper deals with the theory of the heat of vaporisation and the 
internal pressure. J. F. S. 

Equation of Condition of Nitrogen at Small Pressures 
and Low Temperatures. R. Bartels and A. Etjcken (Z. 
physikal. Ghent., 1921, 98, 70 — 79). — The equation of condition of 
nitrogen has been measured by means of a constant pressure gas 
thermometer between the temperatures 90° and 76° Abs. and 
between the pressures 0-5 and 1-0 atm. The results are repre- 
sented by means of an empirical formula for the correction quantity 
B' of the form v~BT /p—BTB'. This formula has been used to 
calculate the molecular heat of nitrogen for the ideal gas con- 
ditions, and the value 6-873 obtained for C p . This value is 0-07 cal., 
or 1% lower than that (6*944 cal.) demanded by the classical theory, 
whilst the Berthelot equation of condition leads to a value 0-2 cal. 
lower than the classical value for the temperature 92° Abs. A 
comparison of the reduced B' values for a range of temperature 
shows that the curves for hydrogen and nitrogen cannot be brought 
into coincidence, but that at low temperatures they diverge. 

Equation of Condition. II. Principal Equation of Con* 
dition. III. Principal Equation of Condition and the 
^Equation of Condition for Individual Substances. IV. 

‘ Compressibility Equations of Liquids. A. Wohl (Z. physikal . 
Ghent., 1921, 99, 207—225, 226—233, 234—241 ; cf. A., 1914, ii, 
430). — A series of theoretical papers in the first of which the author 
further develops the equation of condition previously published 
(loc. cit.). The various relationships brought out by this equation 
are considered and compared with the equations of van der Waals 
and Kamerlingh Onnes. In the second paper, equations of 
condition are developed and considered for helium, hydrogen, 
water, and ethyl alcohol. The third paper deals with compressi- 
bility equations for liquids, particularly highly compressed sub- 
stances. The substances ethyl ether, carbon dioxide, and hydrogen 
are considered. J. F. S. 

Extension of Ebullioscopy and its Application to Binary 
Mixtures. Ernst Beckmann and Otto Liesche (Z. physikal . 
Ghent., 1921, 98, 438 — 454). — The authors have combined the 
Raoult equation P—PJN /(N+n)] with Dalton’s law P=B[N f / 
(JV'+w/)] to form the equation PJlN /(N + n)]=B[N' l(N' +n')] and 
shown that this equation may be used generally in the ebullioscopy 
of binary mixtures, and may be extended to meet complicated 
cases, since the determination of the absolute boiling point fixes 
the value of P Q with the help of vapour pressure tables or formulas. 
The introduction of the boiling point difference A and the ebullio- 
scopic constant E leads to a speoial ebulliosoopio equation 
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A ~E(n — n f ), which may only be used for small A values. If in 
either of the above equations n or n' is given the value zero, the 
two limiting cases are obtained, in which the second component 
(represented by small letters) is non-volatile or is not soluble in 
the first component. J. F. S. 

A Vapour Pressure Formula with a General Integration 
Constant. F. A. Henglein (Z. physikal. Ghem ., 1921, 98, 1 — 13). — 
A theoretical paper in which the constants of a previously pub- 
lished rule (A., 1920, ii, 732) for the comparison of the vapour 
pressure curves of two substances, log T x =a log T 2 -\-b i have been 
brought into relationship with the Trouton constants. From this 
relationship a vapour pressure formula has been deduced which 
contains two specific constants and has the form log P(atm.) = — k/T n + 
4*6222. The formula holds, in comparison with other two constant 
vapour pressure formulas, over greater temperature ranges and is 
characterised by the fact that the integration constant is the same 
for all substances. The index n is shown to be equal to \/(v—v')p . K 
where K has the same value for all substances, and consequently 
\/(v—v')p may be calculated from the above formula; on the other 
hand, n may be determined from X/(v— v')p or 1/RT. To calculate 
the actual formula, two vapour pressure determinations are neces- 
sary, or the knowledge of one vapour pressure point and the molecular 
latent heat of vaporisation at the same pressure. The formula is 
shown to be equally true for sublimation pressures, and it may 
also be applied to decomposition pressures. J. F. S. 

Theory of Binary Mixtures. VII. Mixtures of Ethyl® 
Ether and Bromoform. F. Dolezalek and M. Schulze ( Z . 
physikal . Chem ., 1921, 98, 395 — 429; cf. A., 1920, ii, 32). — The 
vapour pressure of a series of mixtures of ethyl ether and bromo- 
form has been determined at 25° and 75° ; the contraction on mixing, 
the coefficient of expansion, and the density of the mixtures have 
been determined at 25°. The results show that on mixing the 
components a mutual partial complex formation occurs. The 
resulting compound consists of one molecule of ether and one 
molecule of bromoform ; it occurs in the solution in a dissociated 
condition and on heating it decomposes. Bromoform itself is 
strongly associated, but with decreasing concentration the associa- 
tion decreases. The vapour pressure was determined by a new 
static method. A theory is developed whereby the molecular 
constitution may be calculated from the vapour pressure measure- 
ments. From two measured vapour pressures the combination 
constant K and the association constant lc were determined, and 
from these the molecular constitution of the mixture was calculated 
for 25°. The results show that at 25° bromoform consists of 65% 
of bimolecules and that in the mixture of 1 mol. of ether and 1 mol. 
of bromoform, 23% of the equi-molecular compound is present. 
The vapour pressure for all mixtures has been calculated from the 
molecular composition, and found to be in good agreement with 
the experimental values. A marked contraction occurs on mixing 
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ether and bromoform ; the contraction curve is strongly depressed 
on account of the association of the bromoform. The contraction 
has been calculated on the basis of the theory and found to agree 
with the observed contraction. From the coefficient of expansion 
the contraction at 15°, 20°, and 30° has been calculated. From 
the contraction at 25°, the density of the mixtures was calculated, 
and the results show that the measurement of volume change by 
the differential method is the most exact for the measurement of 
easily volatile liquid mixtures. J. F. S. 

Vapour Pressure of Binary Mixtures. Gerhardt C. 
Schmidt (Z. physikal. Chem ., 1921, 99, 71 — 86). — A new simple 
static method of measuring the vapour pressure of liquids is 
described. It is shown that the dynamic method of measuring 
the vapour pressure of mixtures gives only moderate results and 
then only when the experiments are made under definite conditions, 
and it is inferior in every way to the new static method. The 
vapour pressures of the following mixtures, benzene-ethyl ether, 
benzene-chloroform, benzene-methyl acetate, methyl acetate- 
ethyl acetate, benzene-carbon disulphide, benzene-toluene, toluene- 
carbon disulphide, ethyl alcohol-methyl alcohol, benzene-methyl 
alcohol, chloroform-carbon disulphide, and acetone-chloroform 
have been measured up to a pressure of 4 atmospheres. By plotting 
the molecular compositions as abscissae and the vapour pressures 
as ordinates, it is found that at all temperatures (20 — 100°) mixtures 
of ethyl alcohol and methyl alcohol give a straight line. Mixtures of 
benzene and ether and of benzene and chloroform give approximately 
straight lines up to 30°, but at higher temperature curves which 
are convex to the abscissa axis, and the higher the temperature 
the greater the convexity. Mixtures of acetone and chloroform at 0° 
give a straight line, and at higher temperatures curves convex to 
the abscissa axis, which become more convex as the temperature 
is raised. Mixtures of benzene and toluene, ethyl acetate and methyl 
acetate, and benzene and methyl acetate at low temperatures give 
straight lines, but at higher temperatures the curves are concave 
to the abscissa axis and the concavity becomes greater as the 
temperature is raised. Mixtures of benzene and carbon disulphide, 
toluene and carbon disulphide, chloroform and carbon disulphide, and 
benzene and methyl alcohol, give at 0° curves which are concave to 
the abscissa axis, and the higher the temperature the greater the 
concavity, this being particularly noticeable in the case of benzene- 
methyl alcohol. From the fact that the higher the temperature 
the greater the concavity or convexity, the conclusion can be drawn 
that for every liquid mixture there is a temperature at which the 
relationship between the vapour pressure and the molecular com- 
position may be represented by a straight line, generally speaking 
this occurs at low temperatures. It is shown that a series of deduc- 
tions from Dolezalek’s theory of binary solutions, which refer to 
the influence of temperature on the course of the isotherms, are 
not confirmed by the experiments. Consequently the theory 
cannot be maintained. J. F. S. 
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Intersecting Vapour Pressure Curves and Deductions 
therefrom. Carl von Rechenberg (Z. physikal. Chem., 1921, 
99, 87 — 104). — A large number of pairs of substances are recorded 
for which the vapour pressure curves intersect. Prom a comparison 
of the intersecting vapour pressure curves the following conclusions 
are drawn. All liquid and solid substances consist of large 
molecular complexes of undetermined variable composition of 
different stability, and present as many classes of compounds as 
they have different molecular types. Every individual com- 
pound behaves in a characteristic manner. The division of liquids 
into associated and non-associated groups from surface tension 
measurements is incorrect. All compounds are associated, but the 
so-called associated compounds are more loosely combined. The 
sub-division only separates the most divergent compounds, but 
does not take account of the intermediate and transition com- 
pounds. A table is drawn up of the various aggregates according 
to the increase of vapour pressure with increase of temperature. 
The table is very similar to Rothmund’s solubility table, from 
which it follows that vapour formation and solubility are parallel 
phenomena and must be due to the same cause. J. P. S. 

Vaporisation of Solutions of Liquid Pairs possessing 
Intersecting Vapour Pressure Curves. Carl von Rechenberg 
( Z . physikaL Chem., 1921, 99, 105 — 115; cf. preceding abstract). — 
The Bancroft rule, that liquids with intersecting vapour pressure 
curves form solutions with a characteristic point, has been con- 
firmed, when notice is taken of the fact that the property of the 
characteristic solution only obtains inside a limited pressure region. 
A large number of homogeneous mixtures with intersecting vapour 
pressure curves are tabulated with the minimum boiling point and 
the concentration of the characteristic fraction at 760 mm. 

J. F. S. 

Distillation and Rectification. L. Gay (Chim. et Ind ., 1921, 
6, 567 — 578 ; cf. this vol., ii, 85). — In order to obtain the maximum 
efficiency from a column, ceteris paribus, the higher the tem- 
perature of the initial mixture the lower should be the level of its 
introduction into the distillation apparatus. This level should be 
such that an initial liquid or gaseous mixture meets a liquid or 
gaseous mixture of approximately the same composition in the 
column. If the liquid mixture is at its boiling point, or rather if 
the gaseous mixture is at its condensation point, then the com- 
position of the two mixtures is identical. The determination of 
the minimum intensity of heat and the minimum number of com- 

S artments of the column necessary for an initial gaseous mixture 
as been carried out in a similar manner to that used for an initial 
liquid mixture (toe. cit.) 9 and applied to the separation of practically 
pure water and alcohol from any gaseous mixture of water and 
alcohol at 95°. The determination of the minimum intensity of 
heat necessary to remove a trace of impurity from a liquid has 
also been carried out. F. M. R. 
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Heat oi Formation of Silver Iodide. Hugh Stott Taylor 
and William Theodore Anderson, jun. ( J . Amer . Chem. Soc. t 
1921, 43 , 2014 — 2017). — Braune and Koref’s calorimetric measure* 
ment of the heat of formation of silver iodide (A., 1914, ii, 536), 
using iV-potassium cyanide instead of 3iV-solutions as solvent for 
silver iodide, have been repeated. The result 15,100 cal. per mol. of 
silver iodide has been obtained, which confirms Braune and Koref’s 
value. J. F. S. 

Relationship between Heat of Solution and Heat of Fusion 
of Organic Substances. Georg Gehlhoff (Z. physikal. Chem., 
1921, 98 , 252 — 259). — The heat of solution of naphthalene, diphenyl, 
diphenylamine, azobenzene, a-naphthylamine, p-naphthylamine, 
urethane, paraffin (wax), nitronaphthalene, nitrophenol, ra- dinitro- 
benzene, phenol, menthol, thymol, pyrogallol, resorcinol, citric 
acid, and chloral hydrate has been determined in 1 — 3% solutions 
in the solvents water, benzene, ethyl ether, alcohol, carbon disulphide, 
acetone, amyl acetate, aniline, chloroform, and acetic acid. The 
results show that for a series of substances, particularly hydro- 
carbons, aromatic amines, urethane, and azobenzene, the heat of 
solution in various solvents is practically identical with the heat 
of fusion. Organic substances containing the hydroxyl group give 
very different values for the heat of solution and the heat of fusion, 
whilst substances containing the nitro-group take up an intermediate 
position between the other substances. The heat of solution of 
the sodium, potassium, and ammonium haloids has been deter- 
mined in aqueous solution, and the results are discussed in con- 
nexion with the structures and space lattices of these salts. 

J. F. S. 

Heats of Solution and of Transformation of the Acido- 
and Aquo-cobalt Pentammines. Arthur B. Lamb and John 
P. Simmons (J. Amer. Chem. Soc., 1921, 43, 2188 — 2199). — A method 
of calorimetry has been developed in which only observations on 
a silver coulometer and of time and electrical resistance are required. 
It is shown that the same cobalt sulphide, Co 2 S 3 , * s produced 
by the action of sodium sulphide on chloro- and aquo-pentammine- 
cobalt chloride in aqueous solution. The solubility of chloro- 
pentamminecobalt chloride in water at 0°, 30°, and 50° has been 
determined, and the values 2*244, 6*047, and 10*01, respectively, 
have been obtained in grams per litre. The heat of solution has 
been calculated from these data and the value 13,440 cal. obtained, 
which is in fair agreement with the experimental value. 12,400 cal. 
The heats of solution of a number of acido- and aquo-pentammine- 
cobalt salts in water have been measured. The following values 
are found at 25°, in cals., chloro-chloride, —12,420; aquo-chloride, 
—6,460 ; bromo-bromide, — 12,660 ; aquo-bromide, —9,220 ; 
nitrato-nitrate, —14,900; and aquo-nitrate, —15,300. The heat 
of reaction of solutions of pentammine salts with solutions of 
sodium sulphide has been measured at 25° and that of the 
solid salts with sodium sulphide solutions calculated. The 
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following values in cals, at 25° are obtained, chloro-chloride, 
15,070 ; aquo-chloride, 12,930 ; bromo -bromide. 13,290 ; aquo- 
bromide, 11,600; nitrato-nitrate, 12,340, and aquo-nitrate, 11,860. 
From these results the heat of transformation of the acido-salt to 
the aquo-salt in each case has been calculated, and the values 
chloride, 2,140 cal.; bromide, 1,690 cal., and nitrate, 480 cal. 
have been obtained. J. F. S. 

Heat of Wetting of Silica Gel. W. A. Patrick and F. V. 
Grim (J. Amer. Chem . Soc., 1921, 43, 2144— 2150).— The heat 
change occasioned by wetting silica gels with water, ethyl alcohol, 
benzene, carbon tetrachloride, and aniline, respectively, has been 
determined at 25°. The quantity of liquid used in each experiment 
was 50*07 c.c. and the amount of gel 2*3 — 2*5 grams. The follow- 
ing values in cals. /gram of gel were obtained : water, 19*22 ; alcohol, 
22*63; benzene, 11*13; carbon tetrachloride, 8*42, and aniline, 
17*54. The heats of wetting have been discussed and found to 
be in keeping with the changes of surface energy. J. F. S. 

Viscosity of Gelatin Sols. Robert H. Bogue (J. Amer. 
Chtm . Soc., 1921, 43, 1764 — 1773) — A number of experiments 
have been effected with gelatin sols to determine the relation 
between viscosity and concentration. The data obtained have 
been applied to Hatschek’s formula for the viscosity of emulsoids, 
and it is shown that the value of A' /A, representing the volume 
occupied per unit weight of dispersed phase, is not a constant 
with varying concentration, but rises regularly to a maximum 
and thereafter regularly diminishes with increasing concentration. 
This behaviour is noticed also in the case of other colloids. A 
tentative explanation is presented based on the effect which increas- 
ing concentrations of dispersed phase will have on the surface 
tension of the dispersion medium. Assuming the equilibrium, 
surface tension — solvation potential, an empirical relation is 
developed which, with a fair degree of accuracy, defines the equi- 
librium. At very high concentrations, a reversal of phase 
probably occurs, at which no expressions yet developed adequately 
represent the relations involved. A high degree of solvation is 
shown to be indicated by a high coefficient of viscosity, that is, 
solvation and viscosity are parallel functions. Isoelectric gelatin 
at a hydrogen-ion concentration 2xl0“ 5 is shown to have the 
lowest viscosity and the lowest degree of solvation, gelatin chloride 
at a hydrogen-ion concentration 3*1 x 10" 4 the highest, and calcium 
gelatinate at a hydrogen-ion concentration 2*5 x 10~ 6 is intermediate. 
If an excess of acid is allowed to remain in the gelatin solution, 
even although the acid be of very low concentration, the viscosity 
and degree of solvation will be reduced. J. p. s. 

A New V iscostalagmometer for the Estimation of Surface 
Tension and Viscosity of Liquids of Very Different Limpidity. 

I. Traube (Biochem. Z., 1921, 120 , 106 — 107). — The essential 
feature consists in the adaptation to the ordinary form of stalagmo- 
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meter of five interchangeable ground-in mouth-pieces of differ- 
ing capillary bore, thus allowing measurements to be performed 
with the same apparatus on liquids of a great range of fluidities. 

H.K. 

Ionisation and Surface Activity of Aqueous Solutions of 
Aliphatic Acids. Wilh. Windisch and Phil. Osswald (Z. 
physikal. Chem., 1921, 99, 172 — 188). — The comiexion between 
ionisation and surface activity of organic acids has been investigated. 
It is shown that of Nj 10-acid or alkali when added to an aqueous 
solution acts only as a diluent, that is, the surface activity is 
independent of the hydrogen-ion concentration. Experiments 
have been made to determine the concentration of acids of different 
strengths, such as hydrochloric, formic, and acetic acids, which 
must be added to solutions of nonoic acid so that the same size 
of drops may be obtained, and also the concentrations of these 
acids which will produce the same colour with methyl-orange 
solution. It is shown that free nonoic acid in aqueous solution is 
10% dissociated, and therefore the addition of acid increases its 
surface activity. The simultaneous presence of sodium chloride is 
without action on the activity. With continued addition of acid, 
the size of the drops sinks to a constant minimum. A solution 
of sodium nonoate exhibits a small activity, because through 
hydrolysis a small quantity of acid exists in the free condition. 
By the addition of a small quantity of alkali, the free molecules 
are ionised and the size of the drop sinks to that of water. An 
addition of hydrochloric acid produces fresh acid molecules, and 
the size of the drop sinks to a minimum, which is reached when 
all the aliphatic acid ions have disappeared. Consequently it 
follows that the surface activity of aqueous solutions of aliphatic 
acids is due to ionisation processes, and the possibility of calculating 
the size of the drops due to the action of various additions is pointed 
out. J. F. S. 

High Pressure due to Adsorption, and the Density and 
Volume Relations of Charcoal. William D. Harkins and 
D. T. Ewing (J. Amer. Chem. Soc 1921, 43, 1787 — 1802). — The 
present paper furnishes evidence in favour of the hypothesis pre- 
viously expressed (A., 1921, ii, 87) by the authors, which states 
that the liquids which penetrate into charcoal are compressed by 
a force due to molecular attraction, which acts as a pressure of 
many thousand atmospheres (20,000 or more). The present paper 
shows that it is the liquid in the micro-pores and not the macro- 
pores which is compressed, and consequently the pressure would 
probably be much greater than the figure mentioned. Not only 
charcoal but other porous substances and fine powders should 
exert this compressive effect, but to a much smaller extent. A 
number of experiments are described in which the compression 
is demonstrated by volume changes, but the values measured 
have not exceeded 72 atms. Ethyl ether, which is much more 
compressible than water, occupies a volume in charcoal which is 
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about 10% less than that occupied by the amount of water which 
outside the charcoal is equal in volume to the ether. It is probable 
that the water in the micro-pores is compressed by about 25% or 
more, whilst the ether is compressed by 40%. The liquids in the 
macro-pores of the diameter l*2xl0“ 3 cm. are not compressed 
sufficiently to produce a noticeable effect on the volume. The 
true volume relations in 1 c.c. of a characteristic coconut shell 
charcoal are 0*28 c.c. micro-pores, 0*18 c.c. macro-pores, 0*54 c.c. 
carbon, which give a density of 1*60 for the carbon. The density 
of the lumps of such a charcoal is 0*866. Charcoals which are 
inactive as adsorbents of gases do not exert a compressive effect 
on the adsorbed liquids of a sufficiently high magnitude to be 
very evident, although there appears to be a slight effect of this 
nature. The densities of the carbon in the two inactive wood 
charcoals investigated are 1*65 and 1'50. When coconut-shell 
charcoals alone are considered, it is found that the lower the apparent 
density in an organic liquid, the less is the adsorptive action on 
vapours, and it is indicated that this relation may be expected to 
hold better the more compressible the liquid which is adsorbed, 
so that either ethyl ether or pentane or another highly compressible 
liquid should be used in such tests. Simple thermodynamic equa- 
tions are given for the heat of immersion or adsorption of a plane 
surface. Whilst there is probably no definite area of surface 
inside a lump of charcoal, a definition for an apparent area may 
be given. The one chosen here is that the apparent area with 
respect to the heat of immersion is the area of the plane surface 
of carbon which will develop the same amount of heat on immer- 
sion as is equal to that developed by the immersion of 1 gram of 
the charcoal in the same liquid. Since the film in the charcoal is 
probably a number of molecules thick, this apparent area is prob- 
ably larger than corresponds with the carbon surface. This method 
indicates that the area of 1 gram of charcoal is 120 sq. metres. 
The magnitude of the heat of immersion of liquids on mercury is 
3*3 X 10~ 6 cal. for octane and 3*25 X 10“ 6 cal. for isobutyl alcohol. 

J. F. S. 

The Origin of the Potential Differences Responsible for 
Anomalous Osmosis. Jacques Loeb (J. Gen. Physiol ., 1921, 
4, 213 — 226). — If a collodion bag, coated on the inside with protein 
(gelatin) separate two identical acid solutions and a neutral salt 
be added to the inside, the rate of diffusion inwards through the 
membrane is a minimum at the isoelectric point of the protein, 
increases with the acidity to a maximum, and then decreases. 
The potential difference between the two solutions varies similarly. 
In the absence of protein, these characteristic variations are not 
obtained. The anomalous variation of the potential difference is 
apparently a consequence of the Donnan equilibrium between 
solution and protein, and this potential difference causes electrical 
endosmosis, and hence the irregular rates of diffusion. The potential 
difference is also influenced by the diffusion potential, but this 
exists although no protein is present. W, O. K. 
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Penetration of Electrolytes into Gels. 111. Influence of 
the Concentration of the Gel on the Coefficient of Diffusion 
of Sodium Chloride. Walter Stiles and Gilbert Smithson 
Adair ( Biochem . «/., 1921, 15, 620 — 626). — The coefficient of diffusion 
froip normal solution into gelatin and agar gels was measured by 
the indicator method previously described (A., 1920, ii, 235). Witu 
increasing concentration of gel, the coefficient of diffusion at first 
decreases rapidly according to an exponential relation, but with 
concentrations above 2% the curve connecting coefficient of diffu- 
sion and concentration is approximately a straight line. It is 
shown how this result can be harmonised with the relation between 
diffusion and viscosity found by Einstein, Sutherland, and von 
Smolukowski. The diffusion coefficients found when extrapolated 
for diffusion in water are about 7*5% higher than those obtained 
from the results of Oholm (A., 1905, ii, 147). This is attributed 
to the fact that in Oholm’s experiments the salt concentration refers 
to ionised +un-ionised salt, whereas the authors liieasure only the 
rate of penetration of the ions, which diffuse about twioe as fast 
as the un-ionised salt. 

The resistance which even a stiff jelly offers to salt diffusion is 
quite small; the rate is reduced by less than 2% for each gram 
of gelatin added to 100 c.c. when the concentration exceeds 2%. 

G. B. 

Penetration of Electrolytes into Gels. IV. Diffusion of 
Sulphates. Walter Stiles ( Biochem . J., 1921, 15, 629—635). — 
In 0*5% agar, ammonium, potassium, sodium, and magnesium 
sulphates diffuse almost as fast as in pure water. In 10% gelatin, 
the rate is decreased by about 25%. The diffusion coefficient of 
copper sulphate in agar is considerably greater than in water, 
and in 10% gelatin less than in water, but still greater than the 
values for other sulphates indicate. The abnormal results of von 
JFurth and Bubanovi6 (A., 1920, ii, 94) have not been confirmed. 
The comparatively small uptake of sulphates by plant tissue is 
not to be explained on the basis of retarded diffusion through a gel. 

G. B. 

A General Theory of Solutions of Electrolytes. Jnanendra 
Chandra Ghosh (Z. jphysikal . Chem., 1921, 98, 211 — 238). — A 
theoretical paper in which the author develops a new theory of 
electrolyte solutions on the basis (i) that in solutions of strong 
electrolytes only ions exist, and (ii) in solutions of weak electrolytes 
or those of medium strength there exists an equilibrium between a 
non-polar form (non-electrolyte) and a polar form (which behaves 
as a strong electrolyte). This hypothesis is examined in connexion 
with the data obtained in recent years on electrical conductivity, 
activity coefficients, conductivity in non-aqueous solvents, influence 
of salts on solubility relations, absorption of light by salt solutions, 
and the relation between osmotic pressure and activity coefficients. 

J. F. S. 

Theory of Strong Electrolytes. H. Kallmann (Z. physiked. 
Chem., 1921, 98, 433 — 437), — A number of criticisms of Ghosh’s 
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hypothesis of solutions of electrolytes (T., 1918, 113, 449, 627, 707, 
and preceding abstract) are put forward. J. F. S. 

Solubilities in Mixtures of Two Solvents. George Pucher 
and William M. Dehn (J. Amer. Chem. Soc 1921, 43, 1753 — 
1758; cf. A., 1917, ii, 445).— The solubility of forty-five organic 
substances has been determined at 20 — 25°, in ethyl alcohol, 
quinoline, and equimolecular mixtures of the two solvents. In 
some cases, the solubility in the mixed solvent lies either above or 
below that in the individual solvents ; this is most marked in the 
case of carbamide, “ saccharin,” p-nitrophenol, acetanilide, resor- 
cinol, pipeline, cinnamic acid, and chloral hydrate and in all these 
cases compound formation is indicated. The solubility of carb- 
amide, “ saccharin,” brucine, and o-nitrophenol in a series of 
mixtures of alcohol and quinoline has been determined at 25°, 
and the solubility of lactose at 1° and 25° and raffinose at 25° in 
a series of mixtures of water and pyridine has also been determined. 
It is shown that the solubility of carbamide decreases quite regularly 
as the concentration of quinoline increases, but at 60% quinoline 
a break occurs and the compound of one molecule of quinoline and 
three molecules of carbamide is formed, m. p. 154°. (Compound 
foimation is indicated in the case of “ saccharin,” brucine, lactose, 
and raffinose, but no definite compound was isolated. J. F. S. 

Compound Formation and Viscosity in Solutions of the 
Types Acid-Ester, Acid-Ketone, and Acid-Acid. James 
Kendall and Elizabeth Brakeley (J. Amer. Chem. Soc., 1921, 
43, 1826 — 1834; cf. Kendall and Gross, this vol., ii, 32, 33). — 
The viscosity-composition curves at 25° have been determined 
for the systems trichloroacetic acid-ethyl acetate, acetic acid- 
ethyl acetate, trichloroacetic acid-ethyl benzoate, acetic acid- 
ethyl benzoate, trichloroacetic acid-acetonc, acetic acid-acetone, 
trichloroacetic acid- acetophenone, acetic acid-acetophenone and 
trichloroacetic acid-acetic acid. The results obtained indicate 
extensive compound formation in solutions of the esters and ketones 
with a strong acid (trichloroacetic). The same substances with a 
weak acid (acetic) give viscosity curves which are much less 
abnormal, although compound formation is still evident. The 
curve for the system acetic acid-trichloroacetic acid exhibits con- 
siderable compound formation and an examination of the results 
of previous workers on systems of the types acid-acid and acid-base 
shows that this behaviour is general except when the components 
are of similar acidic strength. The rules formulated in previous 
papers relating to the extent of compound formation with diversity 
in character of the components are confirmed by the present work. 

J. F. S. 

Compound Formation and Conductivity in Systems of 
the Types Formic Acid-Metal Formate and Sulphuric Acid- 
Metal Sulphate. James Kendall, Howard Adler, and 
Arthur W. Davidson (J. Amer. Chem. Soc., 1921, 43, 1846—1853; 
cf. preceding abstract).— Electrical conductivity determinations 
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have been made of solutions of various concentrations of barium, 
magnesium, and lead formates in anhydrous formic acid at 25°, 
and of solutions of sodium, barium, calcium, magnesium, zinc, lead, 
and silver sulphates in anhydrous sulphuric acid. In this case, the 
solutions contained 0*04 equivalent of solid sulphate. Comparing 
the results for the formates with those obtained for other formates 
in formic acid by Schlesinger (A., 1919, ii, 91 ; 1920, ii, 72, 73), 
it is shown that a definite parallelism exists between the degree of 
ionisation and the extent of compound formation. In the case of 
the sulphates, however, the uncertainty of the correction to be 
applied for the solvent is so great as to obscure the results. Vari- 
ations in compound formation, solubility, and ionisation in systems 
of the general type HX—RX are all more extreme the weaker the 
acidic radicle X. Hydroxides in aqueous solution differ more widely 
than formates in formic acid, and these are more diverse than 
sulphates in sulphuric acid solution. J. F. S. 

The Photography of Opaque Crystals. M. FRANgois and 
Ch. Lormand {Bull. Soc. chim ., 1921, [iv], 29 , 1056 — 1059). — The 
application of the apparatus previously described for the photo- 
graphy of transparent crystals (cf. A., 1921, ii, 626) to the photo- 
graphy of opaque crystals is given in detail. W. G. 

* Stereoscopic Photography of Crystals. M. Fran go is and 
Ch. Lormand (Bull Soc. chim ., 1921, [iv], 29 , 1059 — 1063). — For 
this purpose, a microscope, the tube of which can be inclined suc- 
cessively to the left and right, is used. It is fitted with the apparatus 
previously described for the photomicrography of crystals (cf. A., 
1921, ii, 626, and preceding abstract). A photograph is taken with 
the tube inclined to the left and then one with it inclined equally 
to the right. The examination of the two photographs in a stereo- 
scope gives a stereoscopic picture of the crystals in relief. W. G. 

Ionic Properties and Crystallo-chemical Relationships. I. 
The Properties of the Ions which appear in Crystals. H. 

Grimm (Z. physikal. Chem ., 1921, 98 , 353 — 394). — A theoretical 
paper in which it is shown that the electrostatic action of the ions 
in crystals is due to the following ionic properties, (i) the charge 
of the ions, (ii) the radius of the ions, (iii) the structure of the 
ions, particularly the surface and number of exterior electrons. 
The ions are divided into five principal groups depending on the 
number of exterior electrons, (i) Ions of the helium type (2 exterior 
electrons), (ii) ions of the Ne, A, Kr, Xe, and emanation type (8 ex- 
terior electrons), (iii) ions of the Cu + , Ag + , Au + type (probably 
with 18 exterior electrons), (iv) ions of the Te + and Pb ++ type, 
(v) ions of the type Mn ++ , Fe ++ , Co ++ , Ni ++ (transition ions). 
It is shown from many compounds and elements that the expression 
^A~^Ne>^xe— <#>Kr>^Kr— holds for many physical properties 
where </> is the numerical value of the property and the index is 
that of the inactive gas the structure of which comes nearest to 
that of the ion concerned. This inequality is due to an analogous 
inequality of the ionic radii. The ionic radii of O — , S — , Se — , 
Te — ; Mg ++ , Ca ++ , Sr ++ , Ba ++ have been calculated and that 
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of Cs+ has been approximated. The series order of the other 
ionic radii has been deduced from the molecular volumes erf iso- 
morphous compounds in which the interchangeable ions have the 
same number of exterior electrons. Ions with different structures^ 
and different exterior sheaths show a similar electrostatic action 
when the difference in the ionic radius compensates the other 
properties. J. F. S. 

Structure of Organic Crystals. Sir W. H. Bragg (Proc. 
Physical 8oc. f 1921, 34, 33 — 50). — The author has determined the 
X-ray spectra of naphthalene, a-naphthylamine, benzoic acid, 
acenaphthene, p-naphthol, and a-naphthol by the powder method. 
To interpret the results, he has made the assumption that the 
benzene and naphthalene rings are actual structures having definite 
size and form, and that they are built as a whole into the organic 
substances in which they occur. It is shown from crystallographic 
and other data that this hypothesis is an extremely probable one, 
and it leads to results which are in excellent agreement with 
crystallographic data. It is shown that the unit cell of naphthalene 
contains two molecules and has a mass of 213 A.U., where 1 A.U.= 
10~ 24 grams, the linear dimensions of the cell are a=8*34, 5=6*05, 
ana c=8*69 A.U. Two molecules of anthracene occupy the unit 
cell, and this has the linear dimensions a=8*7, 5=6*1, and c=ll*6 
A.U. The unit cell of acenaphthene contains four molecules, and 
has linear dimensions 8*32, 14*15, and 7*26 A.U., respectively, whilst 
a-naphthol has a unit cell which also contains four molecules and 
has linear dimensions a=13*l, 5=4*9, and c=13*4 A.U. ; the same 
number of molecules occupy the unit cell of (3-naphthol and here 
the linear dimensions are a=5* 85, 5=4*28, and c= 8*7 A.U. The 
unit cell of a-naphthylamine also contains four molecules, and has 
the dimensions a=8*62, 5=14*08, and c=7*04 A.U. Benzoic acid 
has a wide spacing between the planes, the unit cell contains four 
molecules and has the dimensions a=5*44, 5=5*18, and c=21*8 
A.U. In a note the author stated, “ It is convenient in this work to 
extend the Angstrom system of units so that an A.U. of area is 10~ 16 
cm. 2 , of volume l(Jr 2 * cm. 3 and of mass 10~ 24 grams.” J. F. S. 

Rontgen Spectroscopic Investigation of Organic Com- 
pounds. I. and II. if. Becker and W. Janoke ( Z . physikal. 
Chem. t 1921, 99, 242 — 266, 267 — 274). — In the first part an account 
is given of the X-ray examination of the structure of a number of 
organic substances. The substances were examined in the form 
of compressed pastilles by a method which is a combination of 
that due to Bragg and Debye-Scherrer. In the case of indigotin 
it is found that the unit cell is an hexagonal parallelopiped with a 
rhombus as base of edge 19*55 A.U. and height 11*80 A.U. This 
contains 12 indigotin molecules. The figures refer to indigotin 
which has been subjected to a pressure of 4000 — 5000 atoms. Indi- 
gotin which has not been so compressed has a unit crystal cell with 
the linear dimensions n=5=20*20 A.U., c= 12*15 A.U., which 
means that there is a volume contraction of 9*8%, the base de- 
creases 3*2% and the height 2*9%. Carbamide has a unit ceil 



&E&E&AL aJstd PHYSICAL chemistry. ii. 12§ 

of dimensions a=6=8*75 A.U., c=7*24 A.U., and contains 8 mole- 
cules. The unit cell of succinic acid contains 2 molecules and has 
dimensions a=5*00 A.U., 6=8*20 A.U., c=5*40 A.U., p=94*70°. 
Compression reduces all values, the c value relatively most, the 
values being : volume 10* 3% a 2-2%, 6 4*8%, and c 5*4%. Measure- 
ments are recorded for quinol, quinone, anthraquinone, anthracene, 
naphthalene, phenanthrene, resorcinol, phthalie anhydride, phthalic 
acid, cinnamic acid (trans), p-phenylpropionic acid, azobenzene, 
hydrazobenzene, lithium oxalate, maleic acid, succinic acid, maleic 
acid, d - and Z-tartaric acids, pentaerythritol, a-methylglucoside, and 
acetylenedicarboxylic acid. The results show that the number of 
molecules in the unit crystal cell is always greater than one, and is 
not the same for nearly related substances such as maleic acid and 
succinic acid. In the second paper, the results of X-ray examin- 
ation of a large number of aliphatic acids are given. The results are 
arranged in four groups. I. Acids with an odd number of carbon 
atoms, formic, propionic, valeric, heptoic, nonoic, undecoic. II. 
Acids with an even number of carbon atoms, acetic, butyric, octoic, 
lauric, myristic, palmitic, stearic (also a a' -distearin). III. Isomeric 
acids, isobutyric, isovaleric, trimethylacetic. IV. Unsaturated acids, 
crotonic, undecenoic, oleic, and elaidic. In many cases, the acids 
were measured as their lithium salts. It is shown in the case of 
the even-number saturated acids apart from the first two members 
that they possess an hexagon symmetry with 72 molecules in the 
unit crystal, or possibly rhombohedral with 24 molecules; the 
uneven-number acids are tetragonal with 24 or 48 molecules in 
the unit cell. There is no fundamental difference between the 
free acids and the lithium salts. J. F. S. 

Mixtures of Anisotropic Liquids and the Identity of 
Grandjean’s Stratified Liquids with Liquids of the Azoxy- 
phenetole Type. G. Fried el and L. Royer ( Compt . rend., 
1921, 173 , 1320—1322; cf. Grandjean, A., 1921, ii, 91).— In the 
case of mixtures of substances capable of furnishing anisotropic 
liquids, the two phases, the conic and thread-like (liquides 6/ 
coniques et liquides & fils), are perfectly distinct and separated from 
one another by an absolute discontinuity. Mixtures of Grandjean’s 
stratified liquids with other anisotropic liquids always show an 
absolute discontinuity between the stratified liquid and the conic 
phase. On the other hand, these mixtures do not show any dis- 
continuity between the thread-like phase, and the stratified liquid 
of Grandjean. It is suggested, therefore, that Grandjean’s stratified 
liquids are only a special aspect of the thread-like liquids of the 
type of azoxyphenetole. W. G. 

Some Fundamental Conceptions of Colloidal Chemistry. 

Richard Zsigmondy ( Z . physikal. Chem ., 1921, 98 , 14 — 37). — 
A theoretical paper in which the nature of matter in the col- 
loidal condition is considered. The views put forward by Nageli 
(“ Garung,” Munich, 1879) on the nature of micellae are considered, 
and it is shown that in general these views are in keeping with 
vol. cxxu. ii. 5 
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experimental data. The conceptions to be generally adopted are 
expressed as follows : by micell® in its broadest sense is to be 
understood a molecular complex of the dispersed material, which 
is not permeated by the dispersion medium. In the narrower 
sense, micellae are crystalline, ultramicroscopic particles of the 
dispersed material. Micellar complexes are formed by the 
association of micellae, and are ultramicroscopic particles generally, 
but in isolated cases may be microscopic. According to the form 
of the association, micellar complexes form, on the one hand, 
microscopic or ultramicroscopic particles which are permeated by 
the dispersion medium, or, on the other, ultramicroscopic or 
microscopic swelling crystals. J. F. S. 

An Interesting Colloid Gel. Ross Aiken Gortneb and 
Walter F. Hoffman ( J . Amer . Chem. Soc. 9 1921, 43, 2199 — 
2202). — Dibenzoylcystine is insoluble in water and in the crystalline 
state has no hydrophilic properties, but it can give rise to rigid gels 
which do not contain more than 0*2% of dibenzoyl-Z-cystine. The 
0*2% gel is prepared by dissolving 0-2 gram of dibenzoyl- Z- cystine 
in 5 c.c. of 95% alcohol. The solution is heated and water added 
to make the solution up to 100 c.c. After cooling for two to three 
hours, the solution sets to a gel comparable with that of a 5%. 
gelatin gel. The gel is transparent, but after several days opaque 
nuclei are formed, due to crystallisation, which is accompanied by 
syneresis, and after several weeks most of the dibenzoyl-Z-cystine 
has separated in definite crystals. On applying strong suction, the 
liquid may be drained from the gel, thus showing the coarse dis- 
persion. The gel has a fibrillar structure. J. F. S. 

Coagulation of Colloidal Solutions of Arsenious Sulphide' 
by Electrolytes. E. F. Burton and E. D. MacInnes (J. Physical 
Chem., 1921, 25 , 517 — 525). — The coagulation of solutions of 
arsenic sulphide sols of concentrations 0-027 gram per c.c. to 0-00337 
gram per c.c. by means of potassium, lithium, magnesium, barium,, 
aluminium, and zirconium chlorides, lanthanum sulphate, and cerium 
nitrate of various concentrations has been investigated. It is 
shown in the case of aluminium chloride that the volume of the 
electrolyte required for coagulation of a given amount of the dis- 
perse phase varies inversely as the concentration of the electrolyte 
solution, provided the final concentration of the colloid is kept 
constant. For univalent ions, it is shown that the concentration 
of ion necessary to produce coagulation increases with decreasing 
concentration of the colloid, whilst for bivalent ions the concen- 
tration of ion required to produce coagulation is almost constant 
and independent of the concentration of the colloid. With tervalent 
ions, the concentration of ion required to produce coagulation varies 
almost directly with the concentration of the colloid, whilst quadri- 
valent ions necessary for coagulation decrease much more rapidly 
than the concentration of the colloid. These results are in keeping 
with earlier results of Burton and Bishop (A., 1921, ii, 176). It 
is also shown that the coagulation curve for barium chloride shows 
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a tendency to resemble the curve for tervalent ions as given by 
aluminium chloride, whilst the curve for the quadrivalent zirconium 
ion differs from that of the ceric ion, which is similar to that for 
tervalent ions. J. F. S. 

Acidity and Basicity. Rudolf Keller (Z. physikal. Chem. t 
1921, 98, 338 — 351). — A theoretical paper in which the terms 
acidity and basicity are considered. It is shown for the determin- 
ation of the acidity of a combination solute-solvent, or the sense 
of the electric charge, not only the inner chemical constitution of 
the dissolved substance is to be considered, but also the chemical 
constitution of the solvent, which may, in the case of substances 
which are nearly amphoteric, be determinative. Further, the 
difference in the dielectric constants of the solvent and solute 
must be considered ; this quantity makes its influence noticeable in 
the case of amphoteric, non-ionised, and associated solutes. The 
so-called basic dyes in aqueous solution usually migrate toward the 
anode, that is, they are acid according to the ruling terminology ; 
this is particularly so in the case of the slightly dispersed and non- 
dissociated colour colloids; the so-called acid dyes are for the 
greater part basic or amphoteric. Certain acid dyes, such as 
picric acid, Martius-yellow, aurantia, are really acid, that is, negative, 
and wander to the anode. The capillary rule of Fichter-Sahlbom is 
generally correctly expressed in the literature, but incorrectly 
defined, since it places the dyes in the incorrect position in the 
electro-polarity series. All the experimental capillarity experi- 
ments show that immediately on dipping the paper strips, the 
neutral and positive dyes rise with the solvent. In this correct 
form, the rule holds, not only for colloids, but also for ion- 
dispersoids. Gobbelsroder (“ Kapillaranalyse,” Dresden, 1910) has 
actually found the strongest acids below in the anode region. The 
strongest acids and bases, such as hydrochloric and sulphuric acids 
and potassium hydroxide in suitable solvents, migrate in directions 
which are opposed to their nature. Concentration cells may be 
built up in which the strongest acids behave as bases. J. F. S. 

Homogeneity and Dispersity. Wa. Ostwald (Z. physikal . 
Chem.y 1921, 99, 155 — 159). — A theoretical paper in which the 
conception specific surface is investigated on the basis of the phase 
rule. J. F. S. 

Reactions in Heterogeneous Systems. The Systems 
K 4 C0 3 IBaS0 4 -K 2 S0 4 |BaC0 3 ; KLCOol CaC 2 0 4 -KoC 2 0 4 | CaC0 8 
and K 2 Cr0 4 |AgI9 3 -KI0 8 |AgCr0 4 . E. Ramann and H. 
S A lunger (Z. physikal . Chem., 1921, 98, 103 — 150). — The systems 
named in the title have been experimentally investigated. By 
the addition by barium chloride solution to an excess of a mixture 
of potassium carbonate and potassium sulphate solution, the 
relation in which barium divides itself between the carbonate and 
the sulphate ions has been approximately determined. This ratio, 
[GQ 3 "] : [S0 4 "], is termed the precipitation equilibrium. In the 
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case of the addition of silver nitrate solution to an excess of the 
mixed solutions of potassium iodate and chromate, the original 
equilibrium partition of the silver takes place according to the 
anion ratio, [ 103 '] : [Cr0 4 "/2], as in the previous case, but the two 
equilibria differ to an extraordinary degree in stability. Whilst 
the first can be approximately fixed by the rapid addition of alcohol, 
the second can only be fixed by a special experimental procedure. 
In the system a;K 2 C 0 3 + 2 /K 2 C 2 0 4 + 2 :CaCl 2 (z<a;+|/), the precipi- 
tation equilibrium could not be fixed by the addition of alcohol. 
The precipitation equilibrium in general is labile, inasmuch as 
immediately after the precipitation a reaction is set up which 
brings about a change in the relationship of the salts in the solid 
phase and leads to the formation of one of the salts (solution 
equilibrium). The solution equilibrium has been determined for 
various concentrations for the system K 2 C 0 3 |BaS 0 4 -K 2 S 0 4 |BaC 03 ; 
for the system K 2 C 0 3 |CaC 2 0 4 -K 2 C 2 0 4 jCaC 03 , at various total 
potassium salt concentrations and various temperatures and for 
the system K 2 (>0 4 |AgI0 3 -KI0 3 |Ag 2 Cr0 4 at various total salt con- 
centrations and one temperature (20°). In the system K 2 C0 3 | 
BaS0 4 -K 2 S0 4 |BaC0 3 , the partition relationship K 2 C0 3 |K 2 S0 4 
shows a marked dependence on the total salt concentration. No 
measurements were made on the temperature influence on this 
ratio. In the system KoC0 3 |CaC 2 0 4 -K 2 C 2 0 4 |CaC0 3 , the partition 
relationship K 2 C 03 |K 2 C 2 0 4 is but slightly influenced by the total 
salt concentration but very strongly influenced by temperature. 
The ratio K 2 C0 3 |K 2 C 2 0 4 is shown to be a strict linear function of 
the temperature. The data obtained for the systems investigated 
and those obtained by Kniipffer (A., 1898, ii, 420) for the system 
KCNS j T1C1-KC1| T1CNS and by Noyes and Kohr (A., 1903, ii, 201) 
for the system KOH|AgCl-KCl|AgOH have been examined by 
means of the formula put forward by Nernst and Noyes (A., 1891, 
ii, 142). J. F. S. 

Studies on Chemical Affinity. XIII. Reaction Affinity 
in Systems of Solid Salts. J. N. Bronsted ( Z . physikal . Chem ., 
1921, 98, 239 — 243). — In earlier papers (A., 1920, ii, 290, 298), 
a method was described whereby the reaction affinity between very 
soluble solid salts might be determined. This method does not 
yield the required results when applied to sparingly soluble salts. 
In the present paper, a method is described for the determination 
of the reaction affinity in systems of sparingly soluble solid salts. 
The method has been applied to the reaction [CoCl(NIL) K lBro- 4 - 
[CoBr(NH 3 ) 6 ]Cl 2 > [CoCl(NH 3 )c]Cl 2 4 -[CoBr(NH 3 ) 6 ]Br 2 an(J consists 
in determining the solubility of the four cobalt complex salts in 
mixtures of (i) potassium formate and chloride solution, (ii) potass- 
ium formate and bromide, (iii) sodium chlorate and chloride, and 
(iv) sodium chlorate and potassium bromide, where the total alkali 
concentration is Q-5N in each case. Then from the solubility 
products of the four cobalt complex salts by means of the gas 
laws the reaction affinity may be calculated. The results of the 
experiments lead to the value ^=621 cal. for I 7 =273° i a value 
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which is probably accurate to 1%. The system is characterised 
by the fact that the lighter ions are combined with the lighter 
ions and the heavier ions with the heavier. J. F. S. 

The Velocity of Decomposition of High Explosives in a 
Vacuum. III. Mercuric Fulminate. Robert Crosbie Farmer 
(T., 1922, 121, 174—187). 

Sensitiveness of Very Sensitive Explosives. J. Eggert 
(Z. Elektrochem., 1921, 27, 547 — 558). — The sensitiveness of a 
number of explosives, including the iodides of nitrogen, has been 
experimentally investigated. The results show that the inter- 
molecular decomposition of nitrogen iodide takes place according 
to the equation 8NH 3 NI 3 = 5N 2 + 6NH 4 I + 9I 2 , whether the decom- 
position takes place in the dark or in light or is occasioned by 
detonation. Nitrogen iodide is not sensitive to shock, and many 
effects which were previously attributed to detonation are now shown 
to be secondary mechanical effects. The sensitiveness of nitrogen 
iodide and silver amide is not materially changed by lowering the 
temperature to —190°. Gradual isothermal increase of pressure to 
5000 atm. brings about a decomposition in 70% of the cases of 
nitrogen iodide or silver amide, but all other explosives examined 
are unchanged by this treatment. An attempt is made to find an 
explanation of the sensitiveness of explosives ; since earlier experi- 
ments have shown that the mechanical effects are not to be explained 
as secondary temperature effects, there only remains the possibility 
that local increases of pressure occur with all mechanical influences 
and these are to be regarded as causing the detonation. This 
view is supported by the present experiments on the behaviour of 
the sensitiveness with increase of pressure. A consideration of the 
processes occurring during the decomposition of explosives from 
the point of view of Herzfeld’s theory of velocity of chemical 
reaction leads to a possible explanation of some of the properties 
of these substances. In this connexion, the primary, generally 
very simple, unimolecular decomposition of the explosive, which 
depends on the persistence of the molecule alone, is to be differ- 
entiated from the accompanying, at least bimolecular reaction, due 
to the collision between the products of reaction of the primary 
process. If in the primary reaction products are formed which 
possess more energy and a greater persistence than the original 
substances, or if, following on the primary process, other processes 
whioh are subjected to several negative accelerations occur, then 
there will be no marked tendency to detonation. But if, on the 
other hand, the primary reaction leads to the stable end products 
of the reaction, or if these products undergo other reactions with 
no retardations or at most only one retardation, then the explosive 
is one which has a high sensitiveness and a great tendency to 
detonation. Pressure is the factor which removes the retardation 
to the reactions, since it causes the atoms, molecules, and atomic 
groupings which have affinities for one another to come closer 
together. J. F. S. 
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The Autoracemisation of Potassium Chromioxalate. Eric 
Keightley Rideal and William Thomas (T., 1922, 121, 196 — 
202 ). 

Neutral Salt Action, at Higher Salt Concentrations ; 
the Velocity of Hydrolysis of Ethyl Acetate, and the 
Hydrogen-ion Activity of the Catalyst. GOsta AkerlOf (Z. 
physikal. Chem ., 1921, 98, 260— 292).— The velocity of hydrolysis 
of ethyl acetate by 0-05.^- solutions of hydrochloric, sulphuric, and 
nitric acid at 25° has been determined in the presence of various 
concentrations of the chlorides of ammonium, potassium, sodium, 
magnesium, calcium, and barium, the nitrates of ammonium, 
potassium, sodium, magnesium, and calcium, and the sulphates of 
ammonium, potassium, sodium, and magnesium. The hydrogen- 
ion activity of the catalyst in the various reaction mixtures has 
been determined by means of E.M.F. measurements. An attempt 
is made to ascertain the cause of the neutral salt action on the 
velocity of hydrolysis at constant acid concentration by combining 
the velocity measurements with the hydrogen-ion activity. A 
relationship between these two quantities is furnished by the 
formula K—Ca..f{ri)s/a., in which K is the reaction velocity, n the 
acid titre, and a the hydrogen-ion activity. The formula holds 
for all concentrations of catalyst, and is not influenced by the 
nature or concentration of the added salt, as far as the present 
experiments go. This formula is probably also true for the inversion 
of sucrose and allied reactions. The foregoing shows that the 
hypothesis of the catalytic activity of the non-ionised molecule is 
incorrect. The salt molecules have no activity of their own, but 
they are the cause of the change of activity of the catalyst. Exactly 
how the neutral salt changes the activity of the catalyst is not 
known with certainty, but the most probable hypothesis is that 
the water sheath of the hydrogen ion is changed by the addition 
of neutral salts. The concentration of the hydrogen ion remains 
constant whilst the activity changes. According to this view, 
the hydration numbers do not represent definite quantities, but 
the ions control all the water molecules in the solution. The various 
neutral salt actions are controlled by the various forces with which 
the different ions attract the water molecules. J. F. S, 

Velocity of Hydrolysis of Acetals. Anton Skrabal and 
Anton Schiffrer (Z, physikal. Chem., 1921, 99, 290 — 313).— The 
velocity of hydrolysis of methylene dimethyl ether, methylene 
diethyl ether, ethylidene diethyl ether, methylene diacetate, and 
ethylidene diacetate has been investigated. The reactions were 
carried out with hydrochloric acid of various concentrations, 
(0-001— 0-3-ZV), and also in alkaline solution. It is shown that the 
measured velocity constants represent the velocity of hydrolysis 
of the first ether group ; the removal of the second group is much 
more rapid, and is regarded as a water hydrolysis. The velocity 
constants vary very much for the different cases, thus for the 
acid hydrolysis the value of Tc a is 70,000 for methylene diethyl 
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ether, whilst for ethylidene diaoetate it is 0*00660, whilst in the 
case of alkaline hydrolysis the value of k is 1,100 for methylene 
diacetate and 96 for ethylidene diacetate. In the case of the 
hydrolysis of esters it is shown that the velocity depends largely 
on the nature of the acid but very little on the nature of the alcohol. 
These rules are established from the published data of a number 
of authors. J. F. S. 

Velocity of Hydrolysis of Sucrose. R. H. Clark (J. Ame/r, 
Chem . Soc., 1921, 43, 1759 — 1764). — The velocity of hydrolysis of 
sucrose by hydrochloric, hydrobromic, sulphuric, or nitric acid 
has been determined at 25°. The experiments were effected in 
the presence of acids of varying concentration and in the presence of 
potassium nitrate and dextrose. It is shown that the addition of a 
neutral substance, to keep the concentration of the water constant 
while varying the concentration of the acid, has np appreciable effect 
in producing a numerical proportionality between the quantity of 
hydrogen ions present and the inversion velocity of sucrose. The 
increase in the velocity of hydrolysis of sucrose produced by a 
strong acid in the presence of a neutral salt of that acid over the 
velocity produced by the acid alone can only to a small extent be 
attributed to the fact that the volume of the reaction is reduced 
by the presence of the salt. On the assumption that both the 
dissociated and undissociated forms of an acid are catalytically 
active in sucrose inversion, the values of IT,- for the hydrogen ion 
from hydrochloric, hydrobromic, and nitric acids have the same 
value (!T*=0-234); the corresponding value for sulphuric acid is 
considerably lower (1T<=0*144). J. F. S. 

Affinity Dimensions of Weak Acids and Bases in Alcoholic 
Solution and the Alcoholysis of their Salts. Heinrich 
Goldschmidt, Carl Gorbitz, Haakon Hougen, and Kristian 
Pahle (Z. physikal. Chem., 1921, 99, 116 — 154). — The theory of 
the alcoholysis of salts of weak acids with bases of the aniline type 
in anhydrous alcohol and in alcohol containing water is developed. 
A method of determining the degree of alcoholysis based on electrical 
conductivity measurements is described. The electrical conduc- 
tivity of a series of sodium, aniline, and ammonium salts in pure 
and in aqueous alcohol has been determined. The affinity dimen- 
sion of several organic acids in alcohol solution has been deter- 
mined. The alcoholytic constant of eleven aniline salts has been 
measured and from the results the affinity constant K$, corre- 
sponding with the equilibrium (Aniline xH‘) /Aniline ion, has been 
calculated. The same quantity has been determined for the three 
toluidines and mono- and di-methyl anilines. The influence of 
water and the alcoholytic constants has been investigated. 

J. F. S. 

The Rate of Solution of Iron in Dilute Sulphuric Acid 
both when Stationary and under Rotation. John Albert 
Newton Friend and John Horace Dennett (T., 1922, 121, 
41 — 44). 
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Theory of Catalysis in Homogeneous Gas Reactions. Karl 
F. Herzfeld ( Z.physilcal . Chem ., 1921, 98, 161 — 174). — A .theoretical 
paper in which an attempt is made to answer the question, “ Why 
does a reaction proceed more rapidly through an intermediate 
product than by the direct action ? ” It is shown that since at 
equal concentration the slowest of all the partial reactions is deter- 
minative of the velocity of the whole process, this slowest reaction 
must proceed more rapidly than the original reaction when catalysis 
occurs. After a short review of the previously published theoretical 
work on gas reactions, the author considers such reactions in a 
way which assumes the existence of a few free atoms. Then for 
catalysis it is necessary that at not too small concentrations of the 
catalyst the heat of activation of the intermediate product (that is, 
practically its heat of formation from atoms) is markedly smaller 
than that of the starting material ; in the best case about one-half. 
This gives then an upper limit for the acceleration which at not 
too lugh concentrations may be reached by a given catalyst. 
Examples oi^ which to test the hypothesis are not known. 

J. F. S. 

Catalytic Oxidation of Carbon Monoxide. T. H. Rogers, 
C. S. Piggot, W. H. Baiilke, and J. M. Jennings (J. Amer. Chem. 
Soc ., 1921, 43, 1973 — 1982). — The present work was undertaken 
with the object of finding a catalyst which will completely 
oxidise carbon monoxide at ordinary temperatures. A number of 
such catalysts have been prepared which cause rapid and complete 
oxidation. The chief of the catalysts obtained is a specially pre- 
pared manganese dioxide on which is precipitated the oxide of 
silver or copper or both. The silver or copper is best precipitated 
as the carbonate and subsequently hydrolysed to the hydroxide. 
The presence of water vapour limits the life of these catalysts. 
The decomposition temperature of silver oxide when simultaneously 
precipitated with calcium hydroxide is considerably lower than 
that of silver oxide alone. J. F. S. 

Catalytic Oxidation of Carbon Monoxide at Ordinary 
Temperatures. David R. Merrill and Charles C. Scalione 
(J. Amer. Chem. Soc., 1921, 43, 1982 — 2002). — A number of catalysts 
for use in protective masks against carbon monoxide are described. 
The most successful are mixtures containing manganese dioxide 
and basic copper carbonate and manganese dioxide, copper oxide, 
cobaltic oxide, and silver oxide, respectively. These mixtures 
oxidise carbon monoxide rapidly and at ordinary temperatures, 
and, when protected by a drying agent such as calcium chloride, 
are suitable for use in protective masks against carbon monoxide 
of all concentrations below those in which an oxygen helmet would 
be necessary. The factors influencing activity, such as the con- 
stituents of the mixtures, the conditions of precipitation, the 
mechanical treatment of the precipitate, and method of drying, 
are discussed and a description is given of the efficiency of the 
mixtures under various conditions. J. F. S. 
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Oxidation Catalysis. II. L. Karczag (Biochem. Z., 1921, 
119, 16—22). — Experiments with dyes at high dilutions show that 
the ferrous ion catalyses oxidation with hydrogen peroxide much 
faster than the ferric ion. The order of mixing is of influence, the 
controlling factor being whether the ferrous ion is first oxidised 
to ferric or not. H. K. 

Electronic Theory of the Interior of the Atom. A. D. 

Fokker (Arch. Neerland, 1921, 5, [iiiA], 193 — 242). — A mathe- 
matical paper in which it is shown that the application of the 
electronic theory to the mutual actions of the electrons inside the 
atom gives results which are in accordance with experimental 
observations. J. F. S. 


Theory of Allotropy. Maurice Copisarow (J. Amer. Chem . 
Soc ., 1921, 43, 1870—1888). — Allotropy is defined as the capacity 
of an element to exist in forms differing in the mode of their intra- 
molecular linking. It is therefore a function of the valency, but 
it does not imply isomerism or polymerism, since aliptropes need 
not contain the same or a multiple number of atoms in their respec- 
tive molecules. The number of possible forms in which an element 
can exist on this basis is indicated for the elements of all valencies. 
It is theoretically possible for an element to have in certain cases 
more than one molecular form corresponding with each mode of 
linking. Regarding allotropes as the most chemically and physically 
distinct forms of an element, it follows that several molecular 
forms, each containing a different number of atoms, but all having 
the power of free rotation, will differ among themselves to a less 
extent than when compared with a molecular structure of the 
same element in which all atoms are rigidly fixed. Thus it follows 
that valency and the saturation or fixation of atoms, and not the 
actual number of atoms, play the predominant part in the deter- 
mination of allotropes. In this light, allotropy becomes the capacity 
of an element to exist in forms differing in the mode of their intra- 
molecular linking. Molecular forms differing in the distribution 
of their intramolecular linking and in the number of atoms, but all 
belonging to one type of linking can be termed aUotropoids. The 
allotropy of carbon, phosphorus, iron, and nickel are considered 
from the point of view of the hypothesis. J. F. S. 


Types of Valency. Irving Langmuir ( Science , 1921, 54, 
59—67; cf. ibid., 1921, 53, 290; J. Ind. Eng . Chem., 1920, 12, 
386, and A., 1919, ii, 328 ; also Rydberg, A., 1915, ii, 94). — Recog- 
nition of three distinct types of valency, (a) positive valency (the 
number of electrons an atom can give up), ( b ) negative valency 
(the number of electrons an atom can take up), and (c) co- valency 
(the number of pairs of electrons an atom can share with its neigh- 
bours), as well as the numerical values, for most of the elements, 
of each type are shown by a simpler method than that hitherto 
employed to be derived from certain postulates regarding the struc- 
ture of atoms, and the relationships between the different types 
of valency are thereby further clarified. On the basis of the 
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Rutherford atom, only three postulates, consistent with those 
previously proposed, are necessary : (a) The electrons in atoms 
tend to surround the nucleus in successive layers containing 2, 8, 
8, 18, 18, and 32 electrons respectively (the extra electrons, if any, 
remaining in the outside layer as an incomplete layer or “ sheath ”). 
(6) Two atoms may be coupled together by one or more duplets 
(stable pairs of electrons forming the first complete layers) held 
in common by the completed sheaths of the atoms. A group of 
neutral atoms interacting by transfer of electrons gives rise to the 
conception of electrovalency, including positive and negative 
valency differing only in algebraic sign, whilst interaction by the 
sharing of duplets corresponds with co-valency. It is shown that 
the sum of the electrovalencies and co-valencies for all the atoms 
in any complete compound is zero, a complete compound being 
defined as one in which all the atoms possess complete layers of 
electrons, (c) The residual charge on each atom and on each 
group of atoms tends to a minimum. The term “ residual charge ” 
is employed tjp express the total charge of an atom or aggregate of 
proximate atoms regardless of sign. It is pointed out, however, 
that the first and third postulates are often in conflict, and that 
in such cases the tendency of the first may prevail against that of 
the third. 

Chemical compounds are therefore classified according to the 
types of valency exhibited by their atoms as follows : (1) complete 
compounds, including (a) compounds without co-valency, such as 
certain simple metallic salts, volatile halogen compounds, silicates, 
and most minerals, and (b) compounds without electropositive 
atoms, such as organic compounds; (2) incomplete compounds, 
including metallic substances, and compounds such as zinc oxide, 
ferroso-ferric oxide, lead sulphide, and cupric oxide, which contain 
both electropositive and electronegative atoms; (3) exceptional 
oases, including nitrogen, carbon monoxide, nitric oxide, and the 
cyanogen radicle, the structure of which is not accounted for by 
this theory. These substances may have a single octet structure 
or possibly a triple bond structure. Other exceptions are boron 
hydride and certain other compounds forming double molecules. 

A. A. E. 

The Expression of the Octet Theory of Valence in Structural 
Formula. Granville A. Perkins (. Philippine J. Sci., 1921, 19, 
1 — 22). — A system for writing structural formulae is developed, 
based on the octet theory of valency as presented by Langmuir. 

Electronegative valence, the physical interpretation of whioh is 
vacancy for one more electron in the outer shell of the atom, is 
represented by a line in the usual way. Electropositive valence, 
on the other hand, is variable and its maximum is represented by 
the total number of electrons in the shell. It cannot be repre- 
sented by “ unsatisfied bonds ” as it never causes direct union 
between atoms, and is expressed as follows, for example, Na 1 , 
Ca 11 . The neutral atoms having electronegative valence may 
satisfy that valence by acquiring an electron, that is, becoming 
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a negative ion ; this electron may be obtained from the shell of an 
atom showing positive valence tendencies, and it is then left as a 
positive ion. These two oppositely charged ions may then form 
a stable compound by electrostatic attraction. Such a union is 

termed a salt-forming union and is expressed thus : Na + Cl“, 

or Ca ++ : : : : : 0 — . On the other hand, two atoms may be 
held together by the shell-completing forces of both atoms acting 
on one or more pairs of electrons, which are then shared between 
them. Each shell thus fills one or more electron vacancies by 
sharing electrons, and thus “ satisfies ” one or more “ bonds.” 
This is expressed in the usual way : H — H, H — 0 — H, etc., and 
is termed a direct union. All valency relations cannot, however, 
be expressed in terms of either of the above unions, and a special 
feature of the system is the introduction of the conception of a 
“ borrowing direct union,” for cases in which both the shared 
electrons are supplied by the same atom. In this case, the borrow- 
ing atom fills two vacancies in its shell, and the lending atom neither 
gains nor loses electrons ; but the union is essentially „ polar, sinoe 
the originally neutral borrowing atom has acquired at least an 
interest in two negative electrons and therefore becomes a negative 

pole. This relationship is expressed thus : 5>>0 ocO,0=S ocO, 

11 8 
0 

indicating that the O atom is bound to S, or to 0, by virtue of 
having its two electron vacancies filled by borrowing an interest 
in two of the shell electrons of the other oxygen atom in hydrogen 
peroxide, and in the sulphur atom of sulphur trioxide. The mode 
of application of the system to all the known elements is indicated 
in the original paper. G. F. M. 

The Thermos Flask in the Chemical Laboratory. Claude 
W. Bourlet and Walter Thomas ( Chem . News , 123, 336). — The 
thermos flask can be utilised advantageously in the laboratory in 
numerous instances where it is desired to maintain substances 
above the normal temperature, as, for example, in reactions between 
liquids, or liquids and solids at elevated temperatures such as hot 
oxidation by permanganate and other similar reactions which are 
not strongly exothermic. Oil and water emulsions and similar 
mixtures are conveniently “ split ” by warming and keeping over- 
night in a thermos flask, and flocculent or colloidal precipitates can be 
dealt with in a similar manner. In carrying out certain colour tests, 
for example, the Halphen reaction, and reactions in media which 
gelatinise or become viscous at ordinary temperatures, a water-bath 
can with great advantage bo replaced by the vacuum flask. 

G. F. M. 

Water Pump. Johannes Wetzel (Chem. Ztg., 1921, 45, 
1122). — A water pump of improved efficiency is described; par- 
ticular attention is directed to the relative diameters of the injector 
tube and outlet tube and to the central position of the jet as regards 
the outlet tube. W. P. S. 

5* — 2 
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Separation of the Element Chlorine into Isotopes (Isotopic 
Elements). The Heavy Fraction from the Diffusion. 

William D. Harkins and Anson Hayes (J. Amer . Chem. Soc ., 
1921, 43, 1803 — 1825). — By means of elaborate diffusion a definite 
increase in the atomic weight of chlorine has been obtained. The 
increase in atomic weight amounts in different experiments to from 
slightly less than to considerably more than one part in a thousand 
(1 in 645). The diffusion experiments were effected with hydrogen 
chloride, and a considerable amount of the isotopic acid has been 
obtained. The separation of isotopes by diffusion is discussed in 
terms of the Rayleigh diffusion equation, which applies to the 
diffusion into a vacuum. It is shown that for a high efficiency the 
pressure of the gas on both sides of the diffusion wall should be 
low, first to secure good mixing, and secondly to insure that the 
passage through the porous partition shall be entirely molecular. 
A rapid and precise method for the determination of the atomic 
weight of isotopic chlorine has been devised. It is found that in 
the separation of isotopes the percentages of the different isotopes 
present are as important factors as the atomic weight differences. 
Thus, contrary to what has been supposed, it is shown, even aside 
from the greater difficulties involved in obtaining and handling 
neon, that it is easier to produce a small increase in the atomic 
weight of chlorine (of the magnitude of 0*05 unit) than to produce 
the same increase in the atomic weight of neon. J. F. S. 

Viscosities of the Hydrogen Haloids. H. Harle (. Proc . 
Roy. Soc., 1922, [A], 100, 429 — 440). — The viscosity of hydrogen 
chloride, bromide, and iodide has been determined by the method 
of transpiration through a capillary tube. Measurements were 
made at temperatures in the neighbourhood of 20° and 100°, and 
from the results the viscosity is calculated for 0° and 100° re- 
spectively. The following values in C.G.S. units are recorded : 
hydrogen chloride, t; 0 =1-332x 10 -4 ; t7 100 ^=I*837x 10* 4 ; hydrogen 
bromide, 77 0 = 1*710 X 10~ 4 ; 77 l00 =2*365x 10” 4 ; hydrogen iodide, 

Vq— 1*731 X 10" 4 , *»7 1{)O ==2*403x 10' 4 . The values of C, the Suther- 
land constant, are 357, 375, and 390 for the three gases respectively. 

J. F. S. 

Numerical Revision of the Data referring to the Density 
of Gaseous Hydrogen Bromide : Atomic Weight of Bromine. 

E. Moles (J. Chim. Physique , 1921, 19, 135 — 138). — The molecular 
weight of gaseous hydrogen bromide with reference to oxygen has 
been calculated to be 80*944, and from this the atomic weight of 
bromine is 79*936. If, however, the value for the weight of the 
normal litre of oxygen recently published (cf. following abstract) 
is used the atomic weight of bromine becomes 79*927. J. F. S. 
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Critical Study o! the Modern Value of the Density of 
Gaseous Oxygen. E. Moles (J. Chim . Physique , 1921, 19, 
100 — 120). — A discussion of the modern results for the density of 
oxygen leads to the value L 0 = 1*42891 ±0*00003 as the most prob- 
able value for the weight of the normal litre of oxygen. The value 
is deduced from 162 measurements made by nine workers using 
oxygen obtained from three different sources and by three essentially 
different methods. If only the most recent measurements by 
weighing a globe of the gas are considered the mean is Z 0 = 1*42894. 
Up to this the value accepted was 1*42905, which can no longer be 
maintained, and although the difference is only 1 in 10,000, yet it 
cannot be neglected in the calculation of molecular weights. It is 
proposed that the value 1*42891 be accepted as the standard, and 
this in some cases may be rounded to 1*4289. If this value is 
calculated to the conventional value of g, g— 980*665 C.Q.S. units 
then the value of Lon becomes 1*42897, which may be rounded to 
1*4290. J. F. S. 

Solubility. VII. Solubility Relations of Rhombic 
Sulphur. Joel H. Hildebrand and Clarence A. Jenks 
(J. Amer. Chem. Soc., 1921, 43, 2172 — 2177). — The solubility of 
rhombic sulphur has been determined in carbon tetrachloride, 
benzene, toluene, w- xylene, heptane, and ethylene dichloride at 
0°, .25°, 35°, 45°, and 54°. The results are expressed in molecules 
of S 8 per 100 molecules of solvent and in grams per 100 grams of 
solvent. The following values in grams per 100 grams of solvent 
are recorded : Carbon tetrachloride, 0°, 0*339 ; 25°, 0*831 ; 35°, 
1*155; 45°, 1*564; and 54°, 2*008; heptane, 0°, 0*124; 25°, 0*362; 
35°, 0*512 ; 45°, 0*698 ; and 54°, 0*926 ; toluene, 0°, 0*897 ; 25°, 
2*018; 35°, 2*722; 45°, 3*620; and 54°, 4*85; m-xylene, 25°, 
1*969; 45°, 3*604; benzene, 25°, 2*074; 54°, 5*165; ethylene di- 
chloride, 25°, 0*826; 40°, 1*380; 79°, 5*43; and 97*5°, 9*97. It 
is shown that, with the exception of certain minor discrepancies, 
the solubilities of sulphur accord well with the internal pressure 
relations of the substances involved. J. F. S. 

The Constitution of Selenium. H. P£labon ( Compt . rend., 
1921, 173, 1466 — 1468). — The grey selenium previously described 
(cf. A., 1921, ii, 533), the specific resistance of which may vary 
from a few ohms to several million ohms, is now shown to consist 
of two modifications. The a-modification has a very high resistance 
and is prepared by heating selenium at a temperature only just 
above its melting point and then allowing it to cool slowly. The 
specific resistance of this modification diminishes at first very 
rapidly with rise in temperature and then more slowly. At 200°, 
the resistance is about 70,000 ohms, and at 218° the substance 
melts, the melting being accompanied by a sudden rise in resistance. 
The ^-modification has a very small specific resistance. It is 
obtained by maintaining the molten selenium at a temperature 
near its boiling point for some time and then allowing it to cool. 
The ^-modification is not stable at low temperatures, and it is 
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readily changed into the a-form by oscillations of its temperature 
between 15° and 200°. W. 6. 

Influence of Freezing on Colloidal Selenium. U. A. 

Gutbier, Fr. Heinrich, and J. Huber (Kolloid Z 1921, 29, 
287 — 293 ; cf. A., 1921, ii, 693). — A continuation of work previously 
described (loc. cit.) on the effect of freezing on selenium sols. Three 
new series of experiments are now described in which it is shown 
that the sensitiveness of undialysed selenium sols, prepared by 
means of sulphur dioxide, towards cold increases with the time 
during which they are frozen. The system may be frozen for short 

i jeriods and will then melt to form a typical colloid, but more pro- 
onged freezing increases the tendency to coagulate to irreversible 
gels on melting, and very prolonged freezing will even cause coagul- 
ation to take place in the solid. In this respect, there is no funda- 
mental difference between dialysed and undialysed sols, but the 
dialysed system is somewhat more sensitive. The reducing action 
of sulphur dioxide on solutions of selenious acid is retarded by 
freezing the mixture. If the mass is kept frozen for a long time 
the colloid is precipitated in the ice and thereby the reduction 
process is accelerated. The precipitation appears to exercise a 
nucleus action, by which the reduction in the solid mass is acceler- 
ated, so that eventually more selenium is precipitated in the frozen 
mass than would be produced in a solution in the same time. In 
general, the coagulation in the frozen sol commences where the sol 
is in contact with the air, as is shown by the formation of a coloured 
ring on the upper surface of the ice. When test-tubes are used for 
the experiments, the curved lower portion of the tube always shows 
an increased concentration of selenium. The form of the vessel 
in which the freezing takes place is shown to exert an influence 
on the coagulation. When a sol is poured on ice and frozen it is 
found that the disperse phase diffuses into the ice. It has been 
found scarcely possible to freeze selenium sols in capillary tubes. 

J. F. S. 

Metallurgy of Tellurium by the Wet Way. Pierre Hulot 
(Bull. Soc . chim 1921, [iv], 29, 1070 — 1071). — The method of 
reduction of potassium anhydrotellurate by zinc and hydrochloric 
acid with the precipitation of metallic tellurium (cf. A., 1920, 
ii, 174) is modified by using aluminium and sodium or potassium 
hydroxide for the production of nascent hydrogen, with the result 
that the reduction is completed in one hour instead of ten. The 
aluminium must be pure and free from copper. W. G. 

Manganese in the Catalytic Oxidation of Ammonia. 

Charles Snowden Piggot (J. Amer. Chem. Soc., 1921, 43, 2034 — 
2045). — The action of manganese dioxide alone and when mixed 
with copper oxide or silver oxide, and various alloys of manganese, 
copper, silver, iron, and silica as catalysts in the oxidation of 
ammonia have been investigated. A mixture of manganese dioxide 
with 40% of copper oxide at 800° is shown to have an efficiency 
of more than 90%. All the substances mentioned catalyse the 
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oxidation of ammonia with various efficiencies which with suitable 
conditions are about 50%. The physical structure of the oxide 
catalyst is of great importance, extremely fine subdivision giving 
a large adsorbing surface with very small pores being conducive to 
greater activity. J. F. S. 

Attempt to Prepare Nitro-nitrogen Trichloride. II. 
Behaviour of Mixtures of Nitrogen and Chlorine in a Flaming 
Arc. William Albert Noyes (J. Amer. Chem . Soc., 1921, 43, 
1774 — 1782; cf. A., 1913, ii, 584). — Attempts to prepare nitro- 
nitrogen trichloride or nitrogen trichloride by passing mixtures 
of nitrogen and chlorine through a flaming arc were entirely un- 
successful. Passing the same gases through a powerful ozoniser 
had the same result and no action at all occurred with Strutt’s 
active nitrogen. The results, although negative, confirm Lewis’s 
hypothesis that electrons are held jointly by two atoms rather 
than the view that electrons are transferred from one atom to 
another when atoms combine. J. F. S. 

Vapour Pressures of Aqueous Solutions of Nitric Acid. 

William C. Sproesser and Guy B. Taylor ( J . Amer . Chem . Soc., 
1921, 43, 1782 — 1787). — The total and partial vapour pressures of 
nitric acid solutions of the concentrations 20%, 40%, 56%, 68%, 
and 80% by weight have been measured at temperatures 0°, 35°, 
50°, 65°, and 80 . From the data the vapour pressure for each 
10% increase in concentration and each 10° rise in temperature 
has been calculated and tables drawn up. Attempts to measure 
the vapour pressure of 90% acid were unsuccessful owing to the 
decomposition of the acid at all temperatures except 0°. 

J. F. S. 

Reducing Actions of Arsenious Acid. Moritz Kohn 
( Monatsh ., 1921, 42, 221 — 226). — When copper sulphate is heated 
with ammonia solution and arsenious anhydride in a sealed tube 
in a boiling water-bath, it undergoes reduction to cuprous salt with 
formation of arsenic acid. After the resulting cuprous solution 
has been oxidised to the cupric condition by atmospheric oxygen, 
estimation of the arsenic acid reveals more of the latter than corre- 
sponds with the equation, 2Cu* # +As0 3 # "+20H / =H 2 0+2Cu*+ 
As0 4 "'. Evidently oxidation of the ammoniacal cuprous solution 
to the ouprio stage activates the atmospheric oxygen for the oxidation 
of the residual unchanged arsenious acid. Depression of the con- 
centration of hydroxyl ions by addition of ammonium salts retards 
the reduction of cupric to cuprous salt. T. H. P. 

Catalysis in the Interaction of Carbon with Steam and 
with Carbon Dioxide. Hugh Stott Taylor and Harvey A. 
Neville (J. Amer. Chem . Soc., 1921, 43, 2055 — 2071). — The effect 
of potassium carbonate, sodium carbonate, lithium carbonate, 
barium carbonate, calcium carbonate, sodium chloride, ferric oxide, 
copper, sodium silicate, borax, and niokel as catalysts on the interac- 
tion of steam on carbon has been investigated, using various forms of 
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carbon. It has been discovered that the interaction of carbon and 
carbon dioxide is likewise accelerated by the presence of the same 
materials, and a striking parallelism between the catalysts for the 
two reactions has been shown. The probable mechanism of the 
steam-carbon reaction has been investigated. It has been shown 
that good catalysts for the water-gas reaction, for example, iron 
oxide, are ineffective in the steam-carbon and carbon djoxide- 
carbon reactions. Catalysis of the water-gas reaction thffe being 
excluded from consideration, it has been shown that the acceleration 
of the reaction C-{-C0 2 =2C0, and therefore the acceleration of the 
reaction C+2H 2 0=C0 2 +2H 2 , may be ascribed to increased ad- 
sorption of carbon dioxide by the carbon surfaces in presence of 
active catalytic agents. Adsorption measurements confirm this 
view. The results have been considered in connexion with the 
suggested existence of a surface complex, C*O y , and have been 
found to agree with this conception. J. F. S. 

A Modification of Silicon Soluble in Hydrofluoric Acid. 

Wilhelm Manchot ( Ber ., 1921, 54, [JB], 3107 — 3111). — Moissan 
and Siemens (A., 1904, ii, 560) have isolated specimens of silicon 
from a silver regulus which suffer loss of weight (up to 99%) when 
treated with hydrofluoric acid, and subsequently Lebeau (A., 1906, 
ii, 168) has brought forward evidence to show that a similar 
modification is present in copper-silicon alloys rich in the latter. 
The substance, however, does not appear to have been investigated 
fully. 

Considerable difficulty is experienced in preparing silicon which 
is completely resistant towards hydrofluoric acid; the product 
obtained by Wohler’s method requires frequently repeated treat- 
ment with the acid before a stable specimen is secured. It is 
shown that an appreciable gain in weight occurs when the latter 
is melted with silver in an electric furnace in an atmosphere of 
air, oxygen, or carbon monoxide, but this is in itself insufficient 
to account for the subsequent solubility of the silicon. The latter, 
however, is only produced in the soluble condition when the regulus 
is suddenly cooled. The silver may be replaced by aluminium. 
It dissolves in hydrofluoric acid with evolution of hydrogen. 

It is remarkable that Moissan and Siemens describe their product 
as exactly resembling crystalline silicon, whereas the author’s 
specimens are dark to pale brown and amorphous; they leave a 
pale brown powder after being treated with hydrofluoric acid. 

H. W. 

Organogels of Silicic Acid. B. S. Netthausen and W. A. 
Patrick (J. Amer. Chem. Soc ,, 1921, 43, 1844 — 1846). — Hydrogels 
of silicic acid have been repeatedly soaked in alcohol, acetone, 
and benzene for long periods, dried in a vacuum of 5 mm. at 80°, 
120°, and 270° successively for periods of one hour, and analysed. 
The dried products contain: alcogel, 4-23% water, 3*90% alcohol; 
acetone gel, 4*77% water, 3*75% acetone; benzene gel, 4*31% 
water, 3*82% benzene. Hence it follows, in opposition to Graham’s 
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statement, that the water of a hydrogel of silicic acid cannot be 
entirely replaced by a second solvent. It has been previously 
shown that heating silicic acid gels in a vacuum at 300° for six 
hours does not reduce the water content below 4*8%, a quantity 
which is very near the amount of water left in the organo-gel above, 
and indicates that this water is very firmly combined in the gel. 

J. F. S. 

Relative Densities of Alkali Metal Amalgams and Mercury. 

II. Edgar C. Bain and James R. Withrow (J. Physical Chem., 
1921, 25, 535 — 544; cf. A., 1916, ii, 431). — The methods of for- 
mation and the relative densities of liquid and solid amalgams 
of sodium, potassium, ammonium, and calcium have been inves- 
tigated. It is shown that solid amalgams float on the mother- 
liquor and do not sink as stated by Kerp (A., 1898, ii, 516). The 
method used by Kerp ( loc . cit.) produces sodium and potassium 
amalgams, which are like the amalgams produced by other methods 
inasmuch as the solid is lighter than the liquid. Oily and pasty 
amalgams are due to fine crystals incorporated in the liquid. By 
electrolysis of solutions of potassium chloride, amalgams with 
concentrations up to 2*31% of potassium were obtained. No 
difficulties, except those of collection and preservation, were met 
with in the production of ammonium amalgams by the electrolysis 
of solutions of ammonium chloride, but crystalline amalgams 
cannot be obtained in this way. Electrolysis of an acidified 
solution of calcium acetate is not a satisfactory method for the 
production of calcium amalgams, but it does produce a dilute 
calcium amalgam. J. F. S. 

The Production of Potassium Hydrogen Sulphate from 
Ammonium Hydrogen Sulphate and Potassium Sulphate. 

W. Dominik (Przemysl Chem., 1921, 5, 10 — 15, 37 — 40, 63 — 67). — 
Reaction in the presence of steam superheated at 200—400° takes 
place according to the equation M 2 S 0 4 +NH 4 HS 0 4 = 2 MHS 0 4 + 
NH 3 ; lack of steam results in the production of pyrosulphates. 
In the above reaction, K — [MHS0 4 ] 2 /[M 2 S0 4 ] . [NH 4 HS0 4 ] increases 
with the temperature according to a logarithmic function. Theor- 
etical consideration is given to the use of a mixture of sodium 
and potassium sulphates in the reaction. Chemical Abstracts. 

Crystal Structures of Sodium Chlorate and Sodium 
Bromate. Roscoe G. Dickenson and Elbridge A. Goodhue 
(J. Amer . Chem . Soc., 1921, 43, 2045 — 2055). — A large amount 
of X-ray spectrometer data for sodium chlorate and bromate 
has been obtained and tabulated. In agreement with other 
observers, it has been found that the nature of the crystal surface 
has a considerable effect on both the absolute and relative inten- 
sities of reflection. The ease with which reflections from one 
face may be mistaken for those from another and the necessary 
precautions to avoid this have been pointed out. It is shown 
that the atoms in sodium chlorate and sodium bromate are very 
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probably arranged with the symmetry of the Schdnflies space 
group T*, all oxygen atoms being equivalent. Sets of positions 
of the atoms in the unit structure, only slightly different for the 
chlorate and bromate, have been suggested. J. F. S. 

Preparation and Study of the Rarer Alkali Bromates. 
Rubidium Bromate. Harold D. Buell and C. R. McCrosky 
(J. Amer. Chem . Soc., 1921, 43, 2031— 2034).— Rubidium bromate 
was prepared by treating the pure carbonate with an excess of 
bromic acid and recrystallising the product (cf. A., 1920, ii, 688). 
The following figures are the solubilities in 100 grams of water 
at various temperatures: 25°, 2*93; 30°, 3*55; 35°, 4*28, and 
40°, 5*08. The corresponding figures for caesium bromate are 25°, 
3*66; 30°, 4*53; 35°, 5*32. The following melting points are 
recorded : potassium bromate, 405° ; caesium bromate, 420° ; 
rubidium bromate, 430°. Both rubidium and caesium bromates 
form small, cube-like crystals, which, however, belong to the 
hexagonal system; they have a refractive index between 2*144 
and 2*22. J. F. S. 

Vapour Pressure of some Salts. II. H. von Wartenberg 
and H. Schulz (Z. Elektrochem 1921, 27, 568 — 573; cf. Albrecht 
and Wartenberg, ibid., 162). — Using the method previously 
employed, the authors have determined the vapour pressures of 
lithium chloride, caesium chloride, rubidium chloride, lithium 
bromide, caesium bromide, rubidium bromide, sodium fluoride, 
potassium fluoride, lithium fluoride, caesium fluoride, rubidium 
fluoride, sodium iodide, caesium iodide, and rubidium iodide. 
The measurements were carried in most cases up to the boiling 
point of the salt in question. The following data are recorded, 
pressures being in atmospheres : lithium chloride, b. p. 1382°, 
m. p. 606°, log p— — 37200 /457T+4-923 ; caesium chloride, 
b. p. 1303°, m. p. 626°, logp= -37400/457T+5190; rubidium 
chloride, b. p. 1383°, m. p. 717°, logp— — 37800 /4*57T-|-4*998 ; 
lithium bromide, b. p 1310°, m. p. 549°, logp= — 35600 /4*57T-f 
5*109; caesium bromide, b. p. 1300°, m. p. 627°, log_p= 
— 36750 /4*57T+5*H3; rubidium bromide, b. p. 1350°, m. p. 

681°, logp= — 36980 /4*57T+4*964; sodium fluoride, b. p. 1695°, 
m. p. 988°, log p= — 56600 /4-57T+6-299 ; potassium fluoride, 
b. p. 1505°, m. p. 846°, log^= -41900/4*577 7 +5*138 ; lithium 
fluoride, b. p. 1676°, m. p. 842°, log —55100 /4-57T+6T90; 
caesium fluoride, b. p. 1251°, m. p. 684°, logp= — 34700 /4*57J T + 
4*982; rubidium fluoride, b. p. 1410°, m. p. 775°, logu= 
— 40000/4*57T+6*243 ; sodium iodide, b. p. 1300°, logp= 

— 37000 /4-57T+5-130; lithium iodide, b. p. 1170°, log©= 

— 40300/4-67T+6T05 ; caesium iodide, b. p. 1280°, logp= 

— 366Q0/4-57T+5-165 ; and rubidium iodide, b. p. 1305°, logn= 
— 37000/4*572 T +5*148. The results show that the heats of for- 
mation of the haloids of potassium, rubidium, and caesium lie very 
close together, whilst that of the lithium salts is much higher and 
that of the sodium salts much lower. J. F. g. 
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Catalytic Influence of Foreign Oxides on the Decomposition 
of Silver Oxide, Mercuric Oxide, and Barium Peroxide. 

James Kendall and Francis J. Fuchs (J. Amer. Chem. Soc ., 
1021, 43, 2017 — 2031). — The effect of foreign oxides on the 
temperature and rate of decomposition of silver oxide, mercuric 
oxide, and barium peroxide under an oxygen pressure of one 
atmosphere has been experimentally investigated. In almost all 
the systems examined the added oxides (CuO, Mn0 2 , Fe 2 0 3 , Ce0 2 , 
Si0 2 , CJr0 3 ) induce a considerable change in the decomposition 
temperature. Most commonly, there is a marked lowering in 
this point; thus, quoting an extreme case, an equimolecular 
mixture of barium dioxide and cupric oxide has an oxygen equilib- 
rium pressure of 1 atm. at 322°, a temperature which is approxi- 
mately 600° below the decomposition temperature of pure barium 
dioxide. In a few systems a comparatively small rise in the 
decomposition temperature is indicated. In. all cases, however, 
the rate of oxygen evolution is markedly increased. The decompo- 
sition temperatures recorded refer to true equilibrium conditions, 
concordant values being obtained with rising and falling tempera- 
ture. The results are tentatively ascribed to the formation of 
unstable intermediate compounds between the two oxides present. 
The increased rates of decomposition may be referred to adsorption 
effects, but the large temperature changes point strongly to the 
factual participation of the added oxide in the reaction. Direct 
evidence was given in certain mixtures of the production of stable 
complexes. J. F. S. 

Physical Chemistry of the Oxides of Lead. III. Hydrated 
Lead Monoxide. Samuel Glasstone (T., 1922, 121, 58 — 66). 

Reactions in Fused Salt Media. I. Basic Lead Chromates. 

J. F. G. Hicks (J. Physical Chem ., 1921, 25, 545— 560).— The 
reaction between lead monoxide and sodium chromate in fused 
sodium chloride and a 50% mixture of sodium and potassium 
nitrates has been investigated and the equilibrium diagram of the 
system PbO— PbCr0 4 constructed. It is shown that reactions 
in fused salts can be brought about in such a way as to yield 
products analogous to those prepared from the same initial sub- 
stances in aqueous solution. The chief difference between these 
reactions and their analogues in aqueous solution lies in the smaller 
velocity of the former, probably due to the relative insolubility 
of the reacting substances in the fluxes as compared with water. 
There is in several cases a reaction between the flux and the dis- 
solved substance, similar to hydrolysis. This analogy would 
appear to indicate that these solvolytic reactions are ionic, but 
the second phase of the reaction forming basic lead chromates 
points to a non-ionic reaction. It may be a purely molecular 
(additive) reaction, resulting in the formation of compounds of 
higher orders. Such a conclusion explains satisfactorily the slow- 
ness of the reactions, aside from the low solubility of the solutes 
in the fused salt medium. Whilst at least one basic lead chromate, 
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Pb0,PbCr0 4 , may be prepared by alkaline hydrolysis, it does not 
follow that the basic lead chromates formed in fused salt media 
are formed by an entirely analogous process. Two new basic 
chromates have been prepared by the present method which have 
not been obtained by the wet process; these have the formulae, 
2Pb0,PbCr0 4 and 3Pb0,PbCr0 4 respectively. A fourth compound, 
Pb0,2PbCr0 4 is readily prepared by the fusion process and has 
been stated to be formed by the wet process, but the author has 
been unable to prepare it by this method. The existence of the 
four basic lead chromates named is confirmed by the equilibrium 
diagram of the system PbO-PbCr0 4 . Other basic lead chromates 
described in the literature are shown to be mixtures or solutions 
of the compounds named above in one another. Salts of ortho- 
chromic acid are shown not to exist ; whilst the salt Pb 2 Cr0 5 may 
be the salt of the monohydrate of ordinary chromic acid, it could 
equally well be a true basic salt or a compound of a higher order, 
so far as the present work is concerned. At the temperature 
(225 — 800°) the stable form of lead monoxide is yellow in colour. 
This, combining with yellow lead chromate yields red compounds, 
all of which point to compounds of a higher order. The red com- 
pound formed by alkaline hydrolysis of normal lead chromate 
could well be considered a basic salt, but the addition of lead oxide 
and lead chromate molecules to form a compound of higher order 
might as easily take place in aqueous solution as in the nitrate 
flux used to form a compound of very closely the same composition. 
The reddening of lead monoxide in the nitrate flux has been shown 
to be due to change in crystalline form, and not, as might be 
supposed, to the formation of red lead. J. F. S. 

Reduction of Copper Oxide by Hydrogen. Robert N. 
Pease and Hugh Stott Taylor (J. Amer. Chem. Soc ., 1921, 43, 
2179 — 2188). — An investigation of the characteristics of the 
reduction of cupric oxide by hydrogen and the effect on the reaction 
of adding metallic copper to the oxide and water vapour and 
oxygen to the hydrogen has been carried out. It is pointed out 
that the reaction is auto-catalytic, copper being the auto-catalyst. 
The reaction appears to take place at the copper-copper oxide 
interface. This is shown by the character of the reduction curve 
and the fact that the addition of metallic copper accelerates the 
reaction. It is shown that the presence of water vapour in the 
hydrogen markedly interferes with the formation of the original 
copper nuclei from which the reaction zone, that is the copper- 
copper oxide interface, spreads out; it does not markedly affect 
the subsequent reaction at the interface, however. The presence 
of oxygen in the hydrogen strongly inhibits the reaction at the 
interface, but in all probability has no marked effect on the primary 
reaction, that is, the formation of the original copper nuclei. 

J. F. S. 

The Oxidising Properties of Sulphur Dioxide. III. 
Copper Chlorides. William Wardlaw and Frederick William 
Pltf&A W> (T., 1922, 121, 210—221). 
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Behaviour oi Ammoniacal and Alkaline Copper Solutions. 

Moritz Kohn ( Monatah 1921, 42 , 83 — 87). — When arsenic is 
heated in a sealed tube with ammoniacal copper solution, the 
cupric compound undergoes reduction, first to cuprous salt and 
subsequently to copper, 3Cu* # + As+30H'=As0 3 / "+3Cu*+3H* and 
3Cu*+As+30H , =As0 3 "'+3Cu+3H’ ; the copper liberated unites 
with the excess of arsenic to form greyish -black copper arsenide. 
Exactly similar changes occur when antimony is heated with 
ammoniacal copper solutions containing tartaric acid, the solid 
deposited being then reddish-black and containing the copper and 
the excess of antimony. With bismuth and ammoniacal copper 
solutions containing tartaric acid, rapid action occurs, but the 
reduction proceeds only as far as the cuprous compound. Alkaline 
solutions of copper salts, such as Fehling’s solution or an aqueous 
solution containing copper sulphate, glycerol and potassium 
hydroxide, are rapidly reduced by arsenic, antimony, or bismuth, 
with separation of copper, 2As(2Sb)+3Cu’'+60H , ==2As0 3 (Sb0 3 ) // ' 
+6H - +3Cu or 2Bi+3Cu - =2Br’+3Cu. T. H. P. 

Separation of the Isotopes of Mercury. J. N. Bronsted 
and G. von Hevesy (Z. physikal. Chem ., 1921, 99 , 189 — 206, and 
Phil. Mag., 1922, 43 , [vi], 31 — 49). — A partial separation of the 
isotopes of mercury has been achieved by two processes. 
(1) Evaporation method (ideal distillation) based on the difference 
in the velocities of evaporation of the isotopes. The distillate 
was found to be richer and the remainder poorer in the lighter 
isotope than the original substance. (2) Effusion method. A 
fraction of the mercury vapour penetrates through narrow openings 
into a condensation chamber where the lighter isotope is found 
in a relatively larger amount than in ordinary mercury. The 
results of the experiments agree with the hypothesis, according 
to which the evaporation, as well as the effusion velocity of the 
isotopes, is inversely proportional to the square root of their 
molecular weights; they are further in conformity with Aston’s 
results, obtained by means of mass spectrographic observations. 
The partial separation achieved was proved by measurements of 
density. The density difference found between the heaviest and 
lightest mercury amounts to 0*49%, corresponding with a difference 
of 0’1 unit in the atomic weight of mercury. J. F. S. 

Physico-chemical Analysis of Aluminium Oxy-salts and 
Aluminium Oxide Sols. Mona Adolf, Wolfgang Pauli, [with 
Franz Jandrasohitsch] (Kolloid Z., 1921, 29 , 281 — 287 ; cf. A., 
1917, ii, 563; 1921, ii, 700). — The composition and nature of 
aluminium oxy-chloride sols have been investigated by means of 
measurements of the concentration of hydrogen and chlorine ions, 
the total chlorine concentration, and the electrical conductivity. 
A number of transport determinations have also been made. It 
is shown that it is impossible to remove all the chlorine from the 
products of hydrolysis of aluminium chloride by washing. A 
quantity of chlorine, which is greatly in excess of that contained 
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in tiie hydrochloric acid required for peptisation, always remains. 
On boiling well washed al umini um hydroxide with dilute hydro- 
chloric acid, sols of various compositions are obtained up to a 
limiting composition represented by the formula [A1(0H) 8 ] 2 ,A10C1. 
Of these two have been investigated. Aluminium oxy-dichloride 
AlClg’OH behaves as a ternary electrolyte and on dilution is 
strongly dissociated, the process being complete at a dilution 
0*00106#. This compound shows a remarkably small hydrolysis, 
which amounts to 0*1% at 0*068#, and in a 0*00106# solution is 
only 0*25%. The compound aluminyl monochloride, A1(0H) 2 C1 
or AlOCl, behaves as a binary electrolyte. The conductivity data 
indicate that a complex ionisation occurs in this case of the type 
A1(0H) 2 C1|A10, indicating a compound in which one aluminium 
atom of the complex acts as the central atom of a negative complex, 
whilst the other furnishes a stable univalent positive ion. The 
peptisation of aluminium hydroxide leads to a sol of the composi- 
tion 2[A1(0H) 3 ]A1(0H) 2 C1, and this on dilution undergoes complex 
ionisation represented by the formulae (1) 10A1(OH) 3 ,4A10C1,A10|C1 ; 
(2) 12A1(0H) 3 ,6A10C1,A10|C1 ; (3) 16Al(0H) 3 ,7A10a,A10|Cl. On 
the other hand, no complex ionisation of the form Al(OH) 4 |A10 
has been observed in the case of aluminium hydroxide. J. F. S. 

Germanium. I. Extraction from Germanium-bearing 
Zinc Oxide. Non-occurrence in Samarskite. L. M. Dennis 
and Jacob Papish (J. Amer. Chem. Soc ., 1921, 43, 2131 — 2144). — 
A method of extracting germanium residues obtained in the 
smelting of certain American zinc ores has been investigated and 
is described. The residue contains zinc oxide, considerable quanti- 
ties of lead, arsenic, and cadmium, and small quantities of indium, 
tin, and antimony, in addition to the germanium. A kilogram of 
the crude oxide is placed in a 5-litre Pyrex flask, which is fitted 
with a two-holed rubber stopper carrying a bent glass tube for 
connexion to a Liebig condenser, and a second short glass tube 
for introduction of the acid. The condenser leads under the 
surface of water contained in a 4-litre bottle which acts as receiver. 
Two and a half litres of hydrochloric acid (d 1*18) are added to 
the ore and the flask is heated until 2 litres of distillate have been 
collected. The distillate at this point contains all the germanium 
and a great deal of the arsenic from the ore. The distillate is 
poured into a 15-litre bottle until 10 litres have been accumulated, 
carefully acidified with sulphuric acid until it is 6# (this must be 
carefully done to prevent loss of germanium chloride), and treated 
with washed hydrogen sulphide. The precipitate is at first yellow, 
due to arsenic, but later becomes whiter, due to the germanium. 
When precipitation is complete, the bottle is stoppered and kept 
for twenty-four hours. The solution is filtered by suction and 
washed with 3#-sulphurio acid which has previously been saturated 
with hydrogen sulphide. The filtrate is kept for forty-eight hours, 
when usually a small quantity of a white precipitate (corresponding 
with 2 mg. of germanium) separates, the majority of the super- 
natant liquid is siphoned off, and the small amount of liquid and 
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precipitate worked up with the filtrate from the next lot of pre- 
eipitate. At this point two different methods of procedure are 
possible. 

(1) The moist sulphides are added to hot 50% sodium hydroxide 
until a small quantity remains undissolved ; this is then just dis- 
solved by the addition of a little more sodium hydroxide. The 
solution is made strongly alkaline by the addition of 8 grams of 
solid sodium hydroxide and placed in a large Pyrex flask fitted 
with a rubber stopper carrying a delivery tube, a separating funnel, 
and a glass tube reaching almost to the bottom of the flaik. The 
flask is connected to a condenser and receiver as before. Washed 
chlorine is passed in to oxidise the arsenic to the quinquevalent 
condition. When the solution is saturated with chlorine, the rate 
of entry of the chlorine is reduced and concentrated hydrochloric 
acid is added in large excess from the funnel. The flask is heated 
until half the liquid has distilled. The germanium chloride passes 
over and is hydrolysed by the water in the receiver, forming white, 
hydrated germanium dioxide. Should oily drops form in the re- 
ceiver, more water is added to reduce the acid concentration and 
so allow the hydrolysis to proceed. The receiver is now replaced 
by a second one, the distilling flask is filled up again with con- 
centrated hydrochloric acid, and the distillation continued as before. 
Most of the germanium chloride passes over in the first distillation, 
but for a complete separation the distillation must be repeated 
several times. The hydrated oxide is filtered, washed first with 
dilute sulphuric acid and then with water, and dried at 110°. It 
is pure white, and contains traces of sodium, calcium, and iron, but 
no arsenic. The filtrates from the hydrated oxide are treated with 
hydrogen sulphide and the germanium sulphide is recovered. The 
impurities mentioned are removed by dissolving in a slight excess 
of sodium hydroxide, saturating with chlorine, and distilling with 
hydrochloric acid, hydrolysing the distillate as before. 

(2) This process is generally superior to the former in its greater 
economy of reagents. The wet sulphides are washed with 3 N- 
sulphuric acid until free from chlorine and dried at 110°. They 
are then roasted in shallow iron dishes at temperatures not exceed- 
ing 500°. This removes a great deal of the arsenic. The roasted 
material is dissolved in sodium hydroxide (50%), chlorinated, and 
distilled with twice its weight of concentrated hydrochloric acid. 
A repetition of the distillation removes the last trace of arsenic. 
Either process gives a very pure germanium dioxide ; the yield is 
better by the first, but the second is more rapid and economical. 

Germanium in ores is estimated by grinding 20 — 100 grams of the 
finely ground, dried, and weighed ore into a paste with water and 
pouring into a solution of sodium hydroxide in a hard flask, the 
proportions being 2 of ore : 1 sodium hydroxide : 5 of water. The 
flask is fitted with a delivery tube for leading in chlorine, a fraction- 
ating column, and a small tap funnel. It is connected with a 
Liebigs condenser which leads to two Erlenmeyer flasks in series 
containing water to the depths of 3 cm. and half full respectively. 
The receivers are cooled with ice. The distilling flask is surrounded 
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by ioe and the contents are saturated with chlorine ; the solution 
is then neutralised by hydrochloric acid and an excess equal to 
twice the weight of the ore added. The ice is removed and a slow 
distillation in chlorine carried out until one-half the liquid in the 
flask has passed over. An equal volume of hydrochloric acid is 
added to the distilling flask and the distillation continued until its 
volume is again reduced by one-half. This is then repeated once 
more. The receivers are disconnected, acidified with sulphuric 
acid to make the solutions 6N , saturated with hydrogen sulphide, 
and kept for twenty-four hours. In a successful experiment there 
will be no germanium in the second flask. The precipitate is 
brought onto an ashless paper and washed with 3V- sulphuric acid, 
saturated with hydrogen sulphide until free from chloride, then 
washed with alcohol to remove the acid, and dried. The bulk of 
the precipitate is placed in a porcelain crucible and dried, moistened 
with 1 : 1 nitric acid, and warmed to drive off all the liquid, allowed 
to cool, treated with concentrated nitric acid, dried, and ignited. 
The filter-paper is incinerated in a second crucible, treated with 
concentrated nitric acid, and ignited. The filtrate from the ger- 
manium sulphide is kept forty-eight hours and the small precipitate 
formed filtered and treated as above. The weight of the germanium 
dioxide in the crucibles represents the germanium in the ore. Using 
this method, the amount of germanium in the material used for the 
extraction of germanium was found to be: sample I 0-247%, 
sample II 0*19%. Samarskite has been analysed by this method 
and found not to contain germanium. J. F. S. 

Crystalline Structure of Iron and Steel. Arne Westgren 
and Axel E. Lindh (Z. physiJcal. Chem., 1921, 98, 181 — 210). — 
Various types of iron and steel have been subjected to Rontgen ray 
spectrographic examination. It is shown that the results of Hull 
[Phys. Review , 1917, 9, 84, 10, 661), that pure iron at ordinary 
temperatures (a-iron) possesses a space-centred cubic lattice, is in 
keeping with the present work. At 800 — 836°, that is, within the 
so-called p-iron region, the atoms are grouped in exactly the same 
way as in a-iron. Since in the authors’ opinion allotropy and 
polymorphy are synonymous, (3-iron can only be regarded as a 
particular modification of a-iron. In austenite and in pure iron 
stable at 1000°, the crystals possess a face-centred cubic lattice. 
This is also characteristic of y-iron, and thereby a fundamental 
difference is established between a-iron and y-iron. In martensite, 
the iron occurs in its a-modifieation. This is also the case with 
high speed tool steel which has been hardened at 1275°. Photo- 
micrographs of some of the preparations examined are included in 
the paper. J. F. S. 

Alloys of Iron and Uranium. E. P. Poltjshkin ( Iron and 
Steel Inst ., Carnegie Schol. Mem., 1920, 10, 129 — 150; cf. Rev. 
Metal., 1920, 17, 421). — Alloys of iron with uranium are pyrophoric, 
this property varying directly with the content of uranium. Alloys 
containing carbon are decomposed by water, but this effeot is not 
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exhibited by silicon, except when present in very large amount, or 
by vanadium. A polished sample placed on the emulsion of a 
photographic plate leaves an impression which, after development 
by the usual process, represents the structure of the specimen. 
Iron-uranium alloys contain the uranium carbides UC, U 2 C 3 , and 
U 3 C 8 , the compound Fe 3 C,U 2 C 3 , as well as the compounds V 2 C, 
Fe 6 U, and FeSi. Neither uranium nor any of its compounds already 
mentioned forms solid solutions with iron. Vanadium has a greater 
affinity for uranium than for carbon. Chemical Abstracts. 

Equilibria in the System Fe-C-O : the Equilibrium 
Fe/s-Martensite-Ferrous Oxide-Gas. W. Reinders and P. 
van Groningen (Rec. trav. chim., 1921, 40, 701 — 706). — A 
considerable number of determinations of points of univariant 
equilibrium for this system have been carried out. The conclusion 
is drawn that the transition temperature for Fe^ — > Fe y is 905° ; 
this is in accord with previous results obtained by different methods. 
By extrapolation of the graphic results, the quintuple point of the 
system is found at 740° and 2300 mm. H. J. E. 

Researches on the Metallic Carbonyls. Robert Ludwig 
< Mond and Albert Edward Wallis (T., 1922, 121, 29 — 32). 

The Action of Nitric Oxide on the Metallic Carbonyls. 

Robert Ludwig Mond and Albert Edward Wallis (T., 1922, 
121, 32—35). 

Expansion of Chromium and of Nickel-Chromium Alloys 
over a Wide Range of Temperatures. P. Chevenard (Compt. 
rend., 1922, 174, 109 — 112). — Between 0° and 100° the expansion of 
chromium is exactly reversible, the curve showing no singular 
point. The true coefficient of expansion, which is 6*8 X 10~ 6 at 0°, 
increases rapidly with the temperature, but the curve shows a 
slight concavity towards the increasing temperature. 

Nickel-chromium alloys containing up to 16% of chromium and 
from 0*5 to 2*5% of manganese were examined over the tempera- 
turo range 0° to 1000°. The addition of chromium leads to a very 
rapid weakening of the anomaly of dilatation of nickel, and when 
the chromium content reaches 5% the anomaly disappears. The 
addition of chromium to nickel affects the expansion of this metal 
very little at the ordinary temperature, but tends to increase it at 
higher temperatures ; this effect being probably due to the presence 
of the compound Ni 2 Cr 3 . W. G. 

Zirconium. J. W. Marden and M. N. Rich (Bur. Mines Bull., 
1921, 186, 146 pp. ; cf. A., 1920, ii, 547). — The work is divided into 
four parts, dealing successively with an historical review of zir- 
conium minerals, the salts of zirconium, and the metal; experi- 
mental work on zirconium ; the furnaces used ; and a bibliography 
of zirconium and its compounds. Analytical methods are given 
for the estimation of zirconium in ferrozirconium, steel, alloys 
such as nickel-zirconium, and a method of separation of titanium, 
columbium, tantalum, and zirconium. The physical and chemical 
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properties of amorphous and coherent zirconium are described. 
The cupf erron method is the only one effecting complete separation 
of zirconium from aluminium. Chemical Abstracts. 

Polymorphic Transformations of Antimony Trisulphide. 

Samuel Wilsoh and C. R. McCrosky (J. Amer. Chem . Soc., 1921, 
43, 2178 — 2179). — The rate of transformation of the red, amorphous 
variety of antimony trisulphide into the black variety has been 
determined in the presence of N - , 7 JV-, 1 2N -hydrochloric acid, 
7jV-phosphoric acid, 7-^- sulphuric acid, glacial and iV-acetic acids, 
and a saturated ethereal solution of hydrochloric acid. Of these acid 
solutions, only the aqueous solution of hydrochloric acid gave any 
appreciable transformation at 18 — 22°, even after two months. 
With the aqueous hydrochloric acid, the time necessary for complete 
transformation was 0*5 day, 1 day, and 10*5 days for 12 N, 7 N, 
and N, respectively. The action is due to a solution of the red 
variety and a reprecipitation of the less soluble black variety. 
The effect of temperature was investigated with a 20% aqueous 
hydrochloric acid. Complete conversion at 26*5° required forty- 
four hours ; at 30°, twenty-nine hours ; 35°, sixteen hours ; 40°, nine 
hours; 68-5°, sixty-two minutes, and 75°, thirty-two minutes. A 
20% solution of hydrobromic acid gave no change after twenty 
hours at 75°. J. F. S. 


Mineralogical Chemistry. 


The Ultimate Composition of British Coals. Thomas 
James Drakeley [with Frederick William Smith] (T., 1922, 
121, 221—238). 

Kasolite, a New Radioactive Mineral. Alfred SciiOEr 
(Compt. rerid.y 1921, 173, 147 G — 1477). — This occurs together with 
curite (this vol., ii, 77) and torbemite at Kasolo, Katanga, 
Belgian Congo. It forms compact, crystalline aggregates, with 
sometimes tufts and radiating groups of prismatic crystals on the 
surface. The colour is ochre-yellow to brownish-yellow and the 
streak ochre-yellow. The crystals aro monoclinic, with the optic 
axial plane perpendicular to the plane of symmetry, and the acute 
bisectrix of the optic axes nearly perpendicular to a perfect cleav- 
age. d 17 6-962, H. 4 — 5. Analysis I is of translucent crystals 
showing no sign of alteration, II of less fresh massive material, and 
III of clear crystals : 
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The simplest formula corresponding with the mean of these 
analyses is 3Pb0,3U0 3 ,3Si0 2 ,4H 2 0. The mineral is decomposed by 
acids with the separation of gelatinous silica and of lead chloride 
or sulphate. Heated in the reducing flame on charcoal it fuses to a 
black glass with beads of lead. Its radioactivity is less than that 
of curite. L. J. S. 

Melano vanadite , a New Mineral from Peru. Waldemab 
Lindgren ( Proc . Nat. Acad. Sci. U.S.A . , 1921, 7, 249 — 251). — 
This occurs as bunches of black needles on a black shale from 
Minasragra, Cerro de Pasco. The crystals are monoclinic with a 
perfect cleavage parallel to the plane of symmetry. The streak is 
dark reddish-brown, d 15 3*477, H. 2\. Only the thinnest splinters 
are brown and translucent under the microscope, and the optical 
characters are masked by the strong absorption. Analysis by 
L. F. Hamilton gives the formula 2Ca0,3V 2 0 5 ,2V 2 0 4 . 

VA- V,0 4 . CaO. MgO. Al a 0 3 ,Fe a 0 3 . Si0 2 . Total. 

52-61 33*34 9-89 0-27 1-89 1-66 99-66 

Before the blowpipe the mineral readily fuses to a brown liquid. 
It is readily soluble in acids, giving an apple-green solution, and in 
potassium hydroxide with a brown colour. L. J. S. 

Some Natural and Synthetic Melilites. A. F. Buddington 
(Amer. J. Sci ., 1922, [v], 3, 35 — 87). — To test Schaller’s hypothesis 
regarding the composition of the melilite group of minerals, com- 
prising akermanite, gehlenite, humboldtilite, sarcolite, fuggerite, 
and other varieties (A., 1916, ii, 632) more than one hundred 
synthetic crystalline mixtures of 2Ca0,Mg0,2Si0 2 (akermanite), 
2Ca0,Al 2 0 3 ,Si0 2 (gehlenite), and 3R'0,R 2 0 3 ,3Si0 2 (R'=Ca or Ns*,, 
R=Fc or Al) were prepared from appropriate glasses at tem- 
peratures above 1000°. The quenching method was used (cf. 
Ferguson and Buddington, A., 1920, ii, 621), and the glasses were 
crystallised by annealing at a temperature just below the melting 
point or the dissociation point. The homogeneity, optical char- 
acters, and melting points were determined, and the synthetic 
materials compared with the natural minerals. The gehlenite of 
Velardefia consists approximately of 76% of gehlenite, 17% of 
akermanite, and 7% of ferric and ferrous compounds, and agrees 
very closely with artificial gehlenite, having the same ratio of 
akermanite to gehlenite, but free from iron compounds. Other 
natural gehlenites examined confirm the opinion that the artificial 
series of solid solutions of 2Ca0,Mg0,2Si0 2 and 2Ca0,Al 2 0 3 ,Si0 2 
are pure synthetic analogues of the akermanite-gehlenite series of 
minerals. Mixtures of akermanite and gehlenite form a complete 
series of solid solutions with 3Ca0,Al 2 0 3 ,3Si0 2 (grossularite) plus 
10% of 3Na 2 0,Al 2 0 3 ,3Si0 2 , except for a trace of inhomogeneity in 
some preparations high in akermanite. These mixtures when 
crystallised correspond in their properties with the humboldtilites, 
wnich are interpreted as isomorphous mixtures of positive uniaxial 
akermanite and a negative, uniaxial, tetragonal, moderately bire- 
fringent form of grossularite, with minor amounts of gehlenite, a 
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ferrous compound, and 3R'0,R 2 0 3 ,3Si0 2 compounds. The com- 
positions of the humboldtilites lie in a zone which exhibits the 
lowest temperatures of complete melting for the components 
involved. Artificial crystalline mixtures containing ferric iron 
(3Ca0,Fe 2 0 8 ,3Si0 2 ) were found to be quite different from the 
natural memites of similar composition rich in ferric iron. The 
latter probably were formed at temperatures lower than those of the 
present experiments, since some of them were found to decompose 
or invert at temperatures as low as 850°. A new specimen of 
melilite rich in ferric iron, from Capo di Bove, differs in composition 
from any hitherto known. It contains : 

SiOy A1 2 0 3 . Fe a 0 3 . FeO. MgO. CaO. Na 2 0. K 2 0. Total. 

40*03 5*66 7*76 0-4 9*43 32*17 2*83 1*72 100*0 

The crystals have a tabular or pseudo-cubic habit and are intimately 
associated with nephelite and pyroxene. E. H. R. 


Analytical Chemistry. 


The Graphical Representation of the Composition of 
Chemical Compounds. Julius Hubscher ( Cnem . Ztg. y 1922, 46, 
19 — 20). — The repeated calculation of the percentage of the various 
constituents of chemical compounds in mixtures can be avoided 
by calculating /mce and for all the percentage of the required 
constituent (for example, anhydrous sodium carbonate in the 
decahydrate) and dividing a vertical line in these proportions. 
A square is then described with this line as its right-hand side 
and the points marked off joined to the left-hand top corner. From 
this co-ordinate system the weight of any constituent corresponding 
with a given weight of any other constituent can be rapidly read 
off with sufficient accuracy for practical purposes. Should the 
giveir weights not lie between 0 and 100 they can be divided by a 
suitable factor and the corresponding weight read off the diagram 
and subsequently multiplied by the same factor. H. C. R. 

The Sensitiveness of Coloured Indicators at Temperatures 
above the Ordinary. I. M. Kolthoff (Eec. trav. chim., 1921, 
40, 776 — 785; cf. Schoorl, A., 1907, ii, 388). — Indicators which are 
themselves weak acids are almost all as sensitive to hydrogen ions 
at higher temperatures as at ordinary temperatures. Those which 
are weak bases become less sensitive to hydrogen ions, but retain 
the same sensitiveness to hydroxyl ions. Theoretical deduction 
of these facts is given in addition to experimental evidence. The 
suggestion is made that the results obtained may be of service in 
providing a colorimetric method of studying variations in dissocia- 
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tion constant and of hydrolysis constant with change of temperature 
and may also be of use in analytical work. H. J. E. 

Further Elaboration of the Indicator Method without 
Buffers. L. Michaelis and R. Kruger (Biochem. Z. 9 1921, 119, 
306 — 327). — The salt error and temperature coefficient of m-nitro- 
phenol have been determined, and a new one-colour indicator, 2 : 5- 
dinitrophenol, described. A theoretical and practical treatment of 
the effect on the P H of a solution of the addition of an indicator 
is given, and instructions for the colorimetric estimation of P K in 
solutions weak in buffers, for example, sea and river waters. A 
discussion of the theory of the salt-error and of the activity theory 
of ions is also given. H. K. 

A Stable Single Buffer Solution, 1 to 12. S. F. Agree, 
R. R. Mellon, Pauline M. Avery, and E. A.* Slagle (J. Infect. 
Dis., 1921, 29, 7 — 10). — The components of the buffer solution 
are : (1) One mol. of potassium dihydrogen phosphate, with dis- 
sociation constant, K a 1*1 x 10~ 2 ; (2) 0-625 mol. of sodium formate, 
A a 2xl0" 4 ; (3) 0-375 mol. of sodium acetate, if a 2xl0 -5 ; (4) the 
second group of dipotassium hydrogen phosphate, K a 2xl0“ 7 ; 
(5) 1 mol. of sodium phenolsulphonate, K a 10” 10 (approx.); (6)0*005 
molar thymol to saturation (for water, 0-08), K a 0*5 X 10' 10 (approx.) ; 
(7) the third group of phosphoric acid, K a 10' 12 . A curve is given 
from which the amounts of 0-5 molar hydrogen chloride or sodium 
hydroxide necessary to produce a given may be directly deter- 
mined. Chemical Abstracts. 

Colour Standards for the Colorimetric Measurement of 
Hydrogen-ion Concentration. Louis J. Gillespie (J. Bact ., 
1921, 6, 399 — 405). — The recently published studies of Medalia 
are in disagreement with other published data (cf. ibid., 1920, 5, 
441 — 468). A colorimeter for two-coloured indicators is described 
for the measurement of the hydrogen-ion exponent of indicators. 
The optical assumptions underlying its use are practically the same 
as those on which ordinary colorimetry are 
based. The instrument is used as follows. 
The glass vessels A and G are fixed in 
position, and B can be moved up and 
down, the motion being measured by a 
pointer (not shown) fixed to B and moving 
on a scale divided into 100 parts. The 
pointer moves from 0 to 100 when B moves 
from contact with C to contact with A . The 
acidified indicator solution may be placed in B and the alkaline 
indicator solution of the same strength in C. A is left empty. If the 
scale reads 70, the path of light along the loft dotted line passes 
through the alkaline form of the indicator for 10% of its path and 
the acid form for 30%. The light along the right-hand dotted line 
traverses an indicator solution in tube E, again of the same strength, 
and over a path equal in length to the total path on the left. The 
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solution, the pu of which is unknown, is placed in tube E> m which 
titrations may be made. Chemical Abstbaots. 

A New Apparatus for Colorimetric Estimations. 0. 
Mahnebaoh (uhem. Ztg., 1922, 46, 20).— The apparatus consists 
of a wooden box open at the top the inside of which is painted 
black. Into this fits a glass vessel filled with water. The bottom 
of the box has a hole cut in it allowing light to come up through 
the glass vessel, and below is a rotating frame carrying a dead- 
white porcelain plate. The solutions to be compared are placed in 
glass tubes 16 mm. in diameter and 300 mm. long, which are placed 
m the glass vessel in a slanting position. The apparatus is suitable 
for the colorimetric estimation of carbon in iron. H. C. R. 

A Gas Receiver of Convenient and Practical Form for 
Sampling Expired Air for Analysis. Charles Claude 
Guthrie (J. Biol. Chem ., 1921, 48, 373 — 378). — Whilst less efficient 
than the mercury receiver, the apparatus described has the advantage 
of being inexpensive. Expired air, after storage in it for some 
hours, gave results, on analysis, with an error of about 1% for 
carbon dioxide and considerably less for oxygen. E. S. 

Apparatus for Estimation of the Gases in Blood and Other 
Solutions. Donald D. Van Slyke (Proc. Nat. Acad. Sci ., 1921, 
7, 229 — 231). — Essentially a much simplified form of the apparatus 
described in A., 1917, ii, 422, and this vol., ii, 78. The upper 
part of a large pipette (for instance, 50 c.c.) ends in a tap funnel. 
The stem above the wide portion has a mark, indicating a definite 
volume a from there to the tap (for instance, 2 c.c.), and below 
the wide portion another mark indicating a volume A (for instance, 
50 c.c.) from it to the tap. The pipette is joined below to a tube 
of 800 mm. connected with an open manometer and through a 
tap, with a mercury reservoir. A definite volume of solution (for 
instance, 1 c.c. of blood) is sucked in through the tap funnel and 
then the necessary reagent (for instance, acid for a carbonate 
solution), making a total solution of S c.c. (for instance, 2*5 c.c.) 
and the mercury is allowed to fall to the lower mark. The lower 
tap is closed, and the pipette is shaken for one to two minutes to 
establish equilibrium. Mercury is then let in through the lower 
tap until the gas volume is a c.c. and the pressure is read (m mm.). 
The zero point is then determined by expelling the gases or after 
absorbing one or more of them by introducing small, measured 
volumes of gas-free absorbent solutions. The pressure is then 
lowered until the space above the solution is again a c.c. and read 
(n mm.). The volume at N.T.P. of the gas given off is 
F=a(m-rc)/760 . {273/T+fl«/(A-fl)}. The term $a/(A-$), in 
which a is the volume of the gas dissolved in 1 c.c. of the solution at 
N.T.P. corrects for the portion of the gas remaining dissolved when 
equilibrium is reached. It is negligible for oxygen and nitrogen, but 
not for carbon dioxide. The solubility of the latter gas also imposes 
an empirical correction for reabsorption of the gas while undergoing 
reduction from 50- -8 to a c.c. With $=50 c.c. a= 2 c.c. the factor 
is 1*020, that is 2% of the carbon dioxide is reabsorbed. G. B. 
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The Use of Mercuric Nitrate instead of Silver Nitrate in 
the Estimation of the Halogens. I. M. Kolthoff and Ada 
Bak ( Chem . Weekblad, 1922, 19, 14 — 16). — The. method proposed 
by Voto6ek (A., 1918, ii, 238, 272, 330), in which mercuric nitrate 
is used with sodium nitroprusside as indicator, gives very accurate 
results for chlorides (and for bromides, cyanides, and thiocyanates) 
if a correction is applied for the excess of mercuric salt neoessary 
to produce a precipitate under given conditions of composition 
and volume of solution. Tables of corrections are given. Neither 
dilute acids nor the common metals (except copper, cobalt, nickel, 
and cadmium) interfere. The method estimates accurately chlorides 
in conductivity water, and gives good results for as little as 9 mg. 
of chlorine per litre ; it is suitable for the estimation of chlorides 
in urine. S. I. L. 

Use of Perchloric Acid as an Aid to Digestion in the 
Kjeldahl Nitrogen Estimation. Brainerd Meabs and 
Robert E. Hussey (J. Ind. Eng. Ghent ., 1921, 13, 1054 — 1056). — 
In the estimation of nitrogen in such substances as milk, urine, 
casein, gelatin, dried blood, etc., by the Kjeldahl method, the time 
required for the digestion with sulphuric acid is reduced to about 
twenty minutes if perchloric acid is added to the mixture. For 
each gram of sample, 25 c.c. of sulphuric acid, 1 gram of copper 
sulphate, and 2 c.c. of 60% perchloric acid should be used, but 
the .presence of an excess of perchloric acid causes loss of nitrogen. 

W. P. S. 

Micro-Kipp Apparatus for the Preparation of Air-free 
Carbon Dioxide for Use in the Micro-estimation of Nitrogen 
by Pregl’s Method. A. Schoeller ( Z . angew. Chem., 1921, 
34, 586). — The apparatus consists of two small cylindrical bulbs, 
one above the other; the upper one contains fused potassium- 
sodium carbonate and is provided with a tapped delivery tube, 
whilst a side tube on the lower bulb connects with an upper acid 
reservoir. The apparatus is made all in one piece. W. P. S. 

Estimation of Very Small Quantities of Arsenic in Silicate 
Rocks. 0. Hackl (Chem. Ztg ., 1921, 45, 1169). — Ten grams of 
the finely-powdered sample are heated at 250° in a tube through 
which a current of dry carbon dioxide saturated with bromine 
vapour is passed ; the outlet end of the tube is connected with a 
receiver containing 10 c.c. of dilute nitric acid and the receiver 
may be connected with a vessel containing sodium hydroxide 
solution to absorb the excess of bromine. The contents of the 
receiver are subsequently evaporated with the addition of a small 
quantity of sulphuric acid, the residue is dissolved in water, and 
the arsenic in this solution estimated by the Gutzeit method. 

W. P. S. 

Method for Direct Estimation of Carbon Dioxide and 
Oxygen in the Berthelot Bomb and its Importance for the 
Metabolic Balance of Herbivora. W. Klein and Marta 
Stetjber ( Biochem . Z., 1921, 120, 81 — 89). — An extension of the 
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work of Zuntz and co-workers on the use of the Berthelot bomb 
calorimeter for the analysis of organic substances, the main feature 
now introduced being the determination of the oxygen used, by 
weighing. It may prove useful for the analysis of the metabolic 
excreta of herbivora. H. K. 

Micro-elementary Analysis by Pregl’s Method. A. 

Schoeller (Z. angew. Chem., 1921, 34, 581 — 583). — A short review 
of the method, with a detailed description of the apparatus used. 

W. P. S. 

Simplified Construction of the Metal Parts of the Apparatus 
used in Pregl's Micro-analytical Method. A. Schoeller 
(Z. angew. Chem ., 1921, 34, 587). — Convenient methods of attaching 
the heating apparatus for the lead peroxide, the micro-burner, the 
drying chamber, etc., to the stand are described, the parts being 
provided with brass rods which fit into a boss on the stand. 

W. P. S. 

Solid Sodium Hydroxide as an Absorbent for Carbon 
Dioxide in Steel Analysis. G. L. Kelley and E. W. Evers 
(J. Ind. Eng. Chem., 1921, 13, 1052). — Powdered sodium hydroxide, 
which will pass through a 5-mesh sieve but be retained on a 20-mesh 
sieve yields satisfactory results when used to absorb carbon dioxide 
in the estimation of carbon. W. P. S. 

The Separation of Silver from Mercurous Salts. I. M. 

Kolthoff (Pharm. Weekblad , 1921, 58 , 1680 — 1683). — The treat- 
ment of the mixed chlorides precipitated in Group I with ammonia 
will not separate small quantities of silver from mercurous chloride. 
A better method is to treat the mixed chlorides, after exhaustive 
washing with boiling water to remove lead, with 2% potassium 
cyanide solution. Silver and mercuric cyanides dissolve in the 
reagent, whilst black metallic mercury is precipitated. After 
filtering, silver is again precipitated by means of hydrochloric 
acid ; mercuric chloride remains in solution, and may be detected, 
after filtering, by means of sodium sulphide. The test detects 
0*05 mg. of silver in presence of 50 mg. of mercurous mercury, 
and will also detect 0-5 part of mercury in presence of 100 parts 
of silver. S. I. L. 

The Titration of Zinc. E. Monasch (Pharm. Weekblad, 1921, 
58 , 1652 — 1656). — The thiocyanate method of Kolthoff and van 
Dijk (ibid., 538) has been applied to the estimation of zinc in alloys. 
The potassium mercuric thiocyanate solution is prepared by dis- 
solving 23-7 grams of mercuric thiocyanate in a concentrated 
aqueous solution of 14*4 grams of potassium thiocyanate, and is 
stable for many months. Compounds of all the common metals 
interfere, but ferric and aluminium salts do not affect the reaction. 
Since the author uses aluminium in the separation of zinc from 
alloys, the method is suitable for the estimations, but iron salts 
must first be oxidised by means of peroxide. S. I. L. 
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Estimation of Minute Amounts of Lead in Water, with 
Notes on certain Causes of Error. D. Avery, A. J. Heming- 
way, V. G. Anderson, and T. A. Read ( Proc . Austral . Inst . Min . 
Met., 1921, 173 — 199). — By the following method it is possible to 
detect and estimate with considerable accuracy 1 part of lead in 
100,000,000 parts of water. A known volume of the water is 
filtered, and 2*5 to 5 litres of the filtrate are evaporated to about 
100 c.c., just neutralised with hydrochloric acid, and 2 c.c. excess 
of acid are added, the liquid is filtered and the filtrate cooled 
and made up to 250 c.c. Hydrogen sulphide is passed into the 
solution for one hour and, after remaining over-night, the pre- 
cipitate, which is usually barely visible, is collected and washed 
with cold water containing hydrogen sulphide in solution. Two 
portions of 2 c.c. of hot nitric acid (d 1*2) are then successively 
poured over the filter to dissolve the sulphides, and the filter is 
washed with hot water. The filtrate is evaporated with 1 c.c. of 
sulphuric acid until the latter fumes strongly, and the liquid, 
after cooling, is treated with 20 c.c. of cold water and 10 c.c. of 
absolute alcohol, and the mixture set aside over-night. The 
precipitated lead sulphate is collected and washed with a mixture 
of 65 vols. of water, 32 vols. of absolute alcohol, and 3 vols. of 
sulphuric acid. It is dissolved off the paper by dropping succes- 
sively two portions of 5 c.c. of hot 33% ammonium acetate solution 
round the edges and then washing the paper thoroughly with hot 
water. The solution is transferred to a 50 c.c. Nessler tube and 
treated with 1 c.c. of 10% potassium cyanide solution, 1 c.c. of 
ammonia solution, and six drops of freshly-prepared ammonium 
sulphide solution. Into the standard tube are placed the same 
reagents in the same quantities ; the liquid, which must be absolutely 
colourless, is diluted to 45 c.c., and a standard solution of lead 
acetate (1 c.c. =0*00001 gram of lead) is added until the tint matches 
that of the assay. If more than 8 c.c. of the standard are required, 
a proportionately smaller quantity of the sample should be used. 
To estimate the lead in the sediment, it is evaporated to dryness 
with hydrochloric acid, the residue is taken up with 2 c.c. of the 
same acid, the solution filtered, and the assay finished in a similar 
way to that of the water. 

The estimation of lead in urine is carried out by evaporating 
1 litre of the sample with 50 c.c. of nitric acid to dryness, first on 
a water-bath, then on the hot-plate. The dish is then placed in a 
cool, electrically heated muffle and gradually heated to 450 — 500° 
to destroy organic matter and nitrates. The residue is dissolved 
in water, the liquid just neutralised with hydrochloric acid, 2 c.c. 
more acid are added, and the solution is filtered. The filtrate is 
treated for lead as described above. 

All the materials used in the above work should be redistilled 
from lead-free glass apparatus, the ammonium acetate should be 
made by neutralising freshly distilled ammonia with acetic acid, 
and the ammonium sulphide must be made immediately before 
use. All filter-papers before use must be washed with hot dilute 
hydrochloric acid, hot ammonium acetate solution, and hot water 
vol. cxxn. ii. 6 
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successively to remove the minute amounts of lead introduced by 
the acid washing process of rendering them ashless. A blank test 
must be made, using the same quantity of redistilled water as 
that used for the assay and putting it through the whole of the 
operations. A. R. P. 

New Method for the Volumetric Estimation of Copper. 

S. Minovich and Al, Ionesctt (Bui. Soc . Ghim. Romdnia , 1921, 3, 
89 — 93). — The salt CuS0 4 ,4NH 8 is quite stable at the ordinary tem- 
perature, and is quantitatively precipitated from aqueous solution 
bv addition of eight volumes of 98% alcohol. The precipitate, 
after thorough washing with alcohol, is redissolved in water, and 
titrated with N /10-sulphuric or oxalic acid, with methyl-red as 
indicator. J. K. 

Rapid Estimation of Mercury in Ores. Alfred Heinzel- 
mann (Chem. Ztg., 1921, 45, 1226 — 1227). — The author has made 
comparative tests on the estimation of mercury in ores, using a 
modification of Whitton’s method (U.8. Bureau of Mines , Bull. 78, 
1918) which consists in heating the ore with a mixture of 3 grams 
of fine iron filings and 3 grams of good lime and collecting the 
mercury on a cooled silver plate previously weighed, and his own 
method (A., 1921, ii, 521) and finds that both methods give equally 
satisfactory results. [Cf. J . Soc. Chem. Ind., 1922, 61a.] 

A. R. P. 

The Analysis of Aluminium Alloys. H. Mende (Chem. 
Ztg., 1922, 46, 49 — 50). — One gram of the alloy is heated with 5 c.c. 
of water and 12 c.c. of strong potassium hydroxide solution (the 
latter added gradually) on a water-bath until nothing further 
dissolves. The liquid is diluted with water, the clear liquor decanted 
through a small filter-paper, and the precipitate washed by decanta- 
tion, first with dilute potassium hydroxide solution, then with hot 
water. The filter-paper is burnt in a platinum spiral, the ash 
added to the metallic residue in the beaker, and the whole dissolved 
in 5 c.c. of strong nitric acid and 15 c.c. of water; 75 c.c of water 
are added, the liquid is boiled and the precipitate collected, washed, 
ignited, and weighed as tin dioxide. It should be tested for traces 
of silica. The filtrate is evaporated with 5 c.c. of sulphuric acid 
until the latter fumes strongly, the mass is treated with 150 c.c. 
of water, and the precipitated lead sulphate estimated in the usual 
way. The filtrate is electrolysed with a current of 0-5 ampere 
at 2*0 — 2-2 volts for one and a half hours at 75°, using a spiral 
anode and a gauze cathode. The gain in weight of the latter 
represents copper. The solution is neutralised with sodium hydr- 
oxide after adding any zinc found by treating the potassium 
hydroxide solution of the alloy with sodium sulphide, and 50 c.c. 
of a 50% solution of sodium hydroxide are added in excess. The 
solution is again electrolysed, using the same anode and cathode 
(the latter being coppered or silvered) for two to three hours at 70®, 
using a current of 1 — 1*5 amperes at 4 volts. The gain in weight 
of the cathode represents zinc. Silioon is estimated in a separate 
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trial in which 3 grams offthe alloy are~evaporated with 60 c.c. of 
a mixture of 2 parts of sulphuric acid, 3 parts of hydrochloric acid, 
1 part of nitric acid, and 4 parts of water. After the metal has 
dissolved, the solution is evaporated with 30 c.c. of strong sulphuric 
acid until the latter fumes strongly, the liquid is treated with 
300 c.c. of water, and the silica, which separates in an easily filter- 
able, flocculent form, is collected, washed, ignited, and weighed 
as usual. Iron is determined by treating 3 grams of the alloy in 
potassium hydroxide solution, collecting the insoluble residue, and 
dissolving it, after thorough washing, in nitric acid. The solution 
is evaporated to dryness, the nitric acid destroyed by evaporation 
with hydrochloric acid, the copper and heavy metals are removed 
by hydrogen sulphide, the iron is precipitated from the oxidised 
solution by ammonia, redissolved in acid, reprecipitated as before, 
and the final precipitate either weighed as Fe 2 0 3 after ignition, 
or dissolved in sulphuric acid, reduced, and titrated in the usual 
way. 

For the estimation of traces of iron in pure aluminium, 3 grams 
of the metal are heated with 60 c.c. of strong potassium hydroxide 
solution, 200 c.c. of 60% sulphuric acid are added, the solution 
is heated until everything has dissolved, then quickly cooled, and 
titrated with N /10-potassium permanganate. Copper and silicon 
are estimated as described above for alloys. A. R. P. 

Germanium. II. Identification of Germanium by its 
Visible Arc Spectrum. Jacob Papish {Chem. News , 1922, 
124, 3). — Photographs of the arc spectrum of germanium were 
obtained by means of a Hilger constant deviation spectrograph 
fitted with a flint glass prism (wj,= 1*7637), the arc being made 
between carbon electrodes, the lower positive one carrying the 
material to be tested. Under these conditions, the little-known 
germanium line in the blue, A 4686, is very sharp and intense, 
and very suitable for the identification of the metal. The lino 
overlaps the prominent zirconium line of wave-length 4688. 

G. F. M. 

The Carrying Down of Calcium Oxide by Precipitates of 
Ferric Oxide. A. Charriou (Compt. rend., 1921, 173, 1360 — 
1362 ; cf . Toporescu, A., 1920, ii, 450). — In order to get the minimum 
co-precipitation of calcium hydroxide with ferric hydroxide, the 
concentration of the calcium salt should be as small as possible and 
the minimum amount of ammonium hydroxide requisite for the 
precipitation of the ferric hydroxide should be used. W. G. 

Estimation of Nickel in Steels. H. Rubricius ( Ghent . Ztg 
1922, 46, 26). — From 2 to 5 grams of the borings are dissolved 
in 40 — 80 c.c. of nitric acid (d 1*2), and the solution is cooled and 
treated with 250 c.c. of ammonia (d 0*91). It is transferred to a 
graduated flask and diluted to 600 c.c. of which 250 c.c. are filtered 
through a dry paper, diluted to 500 c.c., and the solution, heated 
at 40°, is treated with 20 — 30 c.c. of a 1% alcoholic solution of 
dimethylglyoxime. After half an hour the precipitate is filtered 

6—2 
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on a 15 cm. paper, washed with hot water, dried, and ignjted to 
nickelous oxide in a platinum crucible and weighed. 0-7858 X 
NiO=NL A - R - p - 

Estimation of Chromium in Ferrochromium by Electro- 
metric Titration. G. L. Kelley and J. A. Wiley (J. Ind. Eng. 
Chern., 1921, 13, 1053— 1054).— Twenty grams of sodium carbonate 
are fused in a nickel crucible and then cooled, the crucible being 
rotated during the cooling so that the carbonate forms a lining. 

A mixture of 16 grams of sodium peroxide and 1 gram of the sample 
is then fused for three minutes in this crucible, the heat being so 
regulated that the sodium carbonate lining is not fused; when 
cold, the contents of the crucible are dissolved in 300 c.c. of water, 
the solution is boiled for thirty minutes, cooled, 80 c.c. of sulphuric 
acid ( d 1-58) arc added, the solution is boiled for a further nve 
minutes, cooled, filtered, and the filtrate diluted to 1 litre* ^t)ne 
hundred c.c. of this solution are treated with 25 c.c. of sulphuric 
acid and titrated with ferrous ammonium sulphate solution, using 
the apparatus described previously by the authors and Adams 
(A., 1917, ii, 512). w - 

Tungsten Herbert Lavers ( Proc . Austral. Inst. Min. Met., 1921 , 
101— 152).— The paper contains a short description of the chemistry 
and metallurgy of tungsten together with a summary of the various 
processes that have been described for the estimation of tungsten 
in low grade ores. A volumetric method is recommended m 
which the tungsten is precipitated with cinchonine hydrochloride 
from acid solutions, and the precipitate dissolved in ammonium 
acetate, an excess of lead acetate added, and the excess determined 
by titration with ammonium molybdate. [Cf. J . Soc. Chem. Ind., 
1922, Feb.] A - R - P - 

Estima tion of Thorium in Monazite Sand by an Emanation 

Method. Homer H. Helmick (J. Ainer. Chem. Soc., 1921, «, 
2003— 2014).— A method of estimating thorium in monazite sand 
is described. The sample is sieved through a 40 per cm. mesh 
and dried at 115—120°. Two grams are well mixed with 5 grams 
of potassium hydrogen fluoride and 5 grams of anhydrous, recently 
fused, metaphosphoric acid, and slowly brought to the highest 
temperature obtainable with a Meker burner in a 35 c.c. platinum 
crucible. A further 5 grams of metaphosphoric acid are slowly 
added during the heating ; when the mass is clear, it is allowed to 
cool. After cooling, 20 c.c. of 80% orthophosphoric acid are 
added, and the crucible is heated in an air-bath at 250—255 
for three hours, the solution being automatically stirrtd with 
a platinum wire; in this way a viscous solution is obtained. A 
small vessel made of glass and fitted with a ground stopper and 
inlet and outlet tubes is suspended in a vessel of concentrated 
sulphuric acid at 190—200° and the liquid from the crucible poured 
in. The solution vessel is removed from the acid, allowed to cool, 
and the remaining contents of the crucible are washed in with two 
quantities of 20 c.c. of water, the total volume made up to 75 c.o., 
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and the vessel closed in an air-tight manner. The electroscope 
measurements are made, (i) with a blank, prepared in exactly 
the same way as the sample except that the monazite is omitted, 
(ii) with a standard solution containing a known amount of thorium, 
and (iii) with the sample solution. The percentage of thorium 
is calculated by means of the expression X^AT s (T b —T u )jT s (T b —T 9 ) 
in which X is the percentage of thorium in the sample, A the 
percentage in the standard, T s the time of discharge of the electro- 
scope by the standard, T b by the blank, and T u by the sample 
under investigation. The main sources of error of Oartledge’s 
emanation method (A., 1919, ii, 120) were adsorption of thorium 
X by suspended matter in final solutions, by filters, and by the walls 
of the vessels used. These errors are avoided in the present 
method by producing a complete solution of the sand without 
filtration and in a single vessel. Other improvements jnade use 
of are a highly efficient form of vessel to contain the F solution 
during de-emanation ; the use of an automatic regulator to main- 
tain constant pressure in the ionisation chamber during measure- 
ments; maintenance of optimum pressure gradient along the air 
current line through the measuring apparatus, thus assuring a 
minimum error on account of pressure variations, and maximum 
speed of measurement ; protection of the insulation of the electro- 
scope by means of a current of dry air. Analyses by this method 
gave results agreeing very well with results obtained by gravi- 
metric methods, and required much less time for each determination. 

J. F. S. 

Detection of Bismuth in Urine. Pierre Aubry ( J . Pharm. 
Chim ., 1922, [vii], 25, 15 — 18). — Following the administration of 
bismuth salts the metal is at least to some extent eliminated in 
the urine. In certain cases, it manifested its presence as a black 
precipitate of bismuth sulphide, but in other cases no precipitation 
occurred, and the metal was detected by evaporating to dryness, 
calcining the residue, dissolving the ash in hot dilute nitric acid, 
and adding a reagent containing 1% of quinine sulphate and 2% 
of potassium iodide dissolved in slightly acidified water, which 
j>roduces an orange-red coloration or precipitate, according to the 
amount of bismuth present. This reagent is sufficiently sensitive 
to detect 1 part of Bi 2 0 3 in 600000 parts of water. 0. F. M. 

Estimation of Alcohols by Acetylation. H. Wolff (Chem. 
Umschau , 1922, 29, 2 — 3). — The acetylation is carried out by 
weighing out 0 5 gram of the sample in a test-tube 0*6 — 0*8 cm. 
wide and 10 cm. long. One c.c. of acetic anhydride is added and 
the tube sealed, the lower end being kept in cold water the while. 
The tube is heated for one hour in a boiling water-bath, removed, 
and allowed to cool. It is then placed in a well-stoppered, thick- 
walled flask, and broken by vigorous shaking. The stopper is 
bound on and the flask heated at about 50° for half an hour on 
the water- bath with constant shaking, cooled, and neutralised to 
phenolphthalein. Twenty-five c.c. of ^/2-alcoholic potash are 



ii. 166 


ABSTRACTS 07 CHEMICAL PAPERS. 


added and enough alcohol to make a clear solution. The flask 
is either left overnight or warmed for a quarter to half an hour; 
at 60—60°, cooled, and titrated back with N/2-acid. The results 
obtained are within less than 1% of the theoretical. Solvents 
such as light petroleum or benzene have no effect on the result. 
If esters are present, their saponification value must be allowed 
for. H. C. R. 

New Methods of Blood Sugar Estimation. Estimation 
of the True Sugar Content of Urine. D. 6. Cohen -Tervaert 
(Nederl. Tijdachr . v. Geneeak ., 1921, 65, ii, 857—864, 3065—3069).— 
I. The methods of Schaffer and Hartmann (A., 1921, ii, 417), 
Folin and Wu (A., 1919, ii, 308), and of Ponder and Howie (A., 
1921, ii, 417) deserve full recommendation. The first-named has 
been worked out for 0*1 — 0*2 c.c. of blood. 

II. Sumner’s method (A., 1921, ii, 564) has been compared with 
a fermentation method due to Nagasaki (Nederl. Tijdachr. v . 
Geneeak ., 1915, ii, 1478) and found to be very accurate. A few 
small modifications were introduced. G. B. 

A Source of Error in Testing Urine for Dextrose with 
o-Nitrophenyh>ropiolic Acid. Georges Rodillon (J. Pharm. 
Chim.y 1922, 25, Sep — 57). — Dextrose is not the only reducing agent 
likely to be found in urine which will reduce o-nitrophenylpropiolic 
acid to indigotin. The presence of hydrogen sulphide will both 
show this reaction and give a positive result in the sodium nitro- 
prusside reaction for acetone. It does not reduce Fehling’s solution. 
If the tests are carried out after clarifying the sample with lead 
acetate, these misleading results are avoided. H. C. R. 

The Identification of Laevulose in Presence of Aldoses. 

I. M. Kolthoff {Ghent. Weekblad , 1922, 19, 1 — 2). — To 2 c.c. of 
the 1% sugar solution are added in succession 4 c.c. of jV/ 10-iodine 
solution and 5 c.c. of 27^- sodium hydroxide. This order of addition 
must not be reversed. The mixture after shaking is left for one 
to one and a half hours and the excess of iodine removed by 
addition of a few drops of N- thiosulphate. Two c.c. of Fehling’s 
solution No. II and 2 c.c. of Fehling’s solution No. I are added, 
the tube is shaken, and warmed in a boiling water-bath for not 
more than five minutes. A red coloration in one minute shows 
5% fructose in presence of glucose ; in two minutes, 2£%, and in 
four minutes 1% of fructose. After five minutes, glucose alone 
gives the red colour. 

The test detects 0*2 mg. of lsevulose in presence of 10 mg. of 
dextrose, 10 mg. of sucrose, and 10 mg. of lactose. S. I. L. 

Estimation of Sugar by Titration with Alkali of the 
Cuprous Oxide Precipitated from Fehling’s Solution. A. 

Hanak (Z. UrUera. Nahr. Genuaam., 1921, 42, 248— 250).— The 
cuprous oxide obtained from the inverted sugar solution containing 
not more than 0*5% of invert-sugar, and 50 c.c. of Fehling’s solution 
is washed, dissolved in aqua regia, diluted to 250 — 300 c.c. with 
water free from carbon dioxide, and carefully neutralised with 
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sodium hydroxide so that it gives a pale greenish-yellow colour 
with methyl-orange. Phenolphthalein is added and N /2-sodium 
hydroxide run in until the red colour remains for three minutes 
in the boiling solution. One c.c. of ^/2-sodium hydroxides 
0*0159 gram of copper. H. C. R. 

Detection o! Traces of Lactose in Urine by Formation of 
Formaldehyde. Kurt Herzberg ( Biochem . Z., 1921, 119, 
81 — 92). — The injection of lactose for testing the functioning 
capacity of the kidney necessitates a ready method for its recog- 
nition in urine. Concentrations of 0*2% can be recognised by 
isolation of the osazone, oxidation of the latter with permanganate 
to formaldehyde which can be detected by a colour test, for example, 
the reaction with peptone and ferric chloride. H. K. 

Polarisation of Normal Sucrose Solution. Vlad. Stan4k 
(Z. Zuckerind. Sechoslov ., 1921, 45, 417 — 423; '425 — 431).— After 
correction for water, ash, invert-sugar, error of the polarimeter, 
etc., a normal solution of sucrose (recrystallised) polarised 99*9° 
Ventzke, using a dichromate filter, or 100*1° Ventzke, when a 
filter was not used. W. P. S. 

Use of Xnvertase for Sucrose Estimation. T. Swann 
Harding (Sugar, 1921, 23, 546— 547).— Errors in acid hydrolysis 
of- sucrose by the Clerget method include the hydrolysis of other 
sugars present and the effect of the acidity on optical non-sugars. 
Using invertase, no effect is found on compounds present other 
than sucrose. Invertase can be obtained of sufficient strength to 
invert a 10% sucrose solution in two hours. The activity of 
invertase may be retained for a year and a half. 

Chemical Abstracts. 

Detection of Fatty Acids by the Formation of their Sodium 
Uranyl Salts. J. Barlqt and (Mlle) M. T. Brenet (Compt. 
rend.,' 1922, 174, 114 — 116). — Streng’s reaction for the micro- 
chemical detection of sodium (cf. Ber. oberhess. Oes. Nat. HeiUcunde, 
1883, 22) based on the formation of a characteristic crystalline 
precipitate of sodium uranyl acetate with uranyl acetate in the 
presence of acetic acid, gives positive results if acetic acid is 
replaced by its homologues in which there is an even number of 
carbon atoms in the straight chain. In the case of derivatives of 
acetic acid, the reaction depends on the nature of the substituent. 
The chloroacetic acids do not give the reaction, but sodium phenyl- 
acetate and uranyl nitrate give, at once, crystals of the double 
salt, CH 2 Ph*C0 2 Na,(CH 2 Ph*C0 2 ) 2 U0 2 . W. G. 

[Estimation of Arachidic Acid.] J. Rritzker and R. Jung- 
kunz (Z. Unters. Nahr. Oenussm., 1921, 42, 232— 2f41).— See this 
vol., i, 208. 

A rapid Method for Determining the Acetyl Value of Oils 

and Fats. Alexandre Leys (J. Pharm. Chim., 1922, 25, 49— 
56). — The following values are determined : the saponifioation 
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value 8 of the oil or fat, the saponification value 8' of the acetylated 
oil or fat and the ratio K between the weight of the aoetylated matter 
and that of the oil or fat from which it has been prepared. The acetyl 
value A is given by A=8 r —SjK. To determine K, a weighed 
quantity of the oil or fat is boiled with ten times its volume of 
acetic anhydride under a reflux condenser for two hours, cooled, 
diluted with benzene, and transferred to a tared dish. The benzene 
and excess of acetic anhydride are evaporated on a water-bath 
and the acetylated oil or fat is weighed. The acetyl value of an 
oil or fat dissolved in a neutral solvent having no acetyl value 
may be obtained without evaporating off the solvent as follows. 
One weighed portion (P') of the mixture is acetylated and the 
excess of acetic anhydride removed as above. The saponification 
value 8' of this is then obtained. A further portion is saponified 
without acetylating, giving a saponification value 8. S'—S—A 0 
represents the quantity of potassium hydroxide required to 
neutralise the acetic acid which has combined with 1 gram of the 
mixture. This has increased its weight by 42xA 0 /56=0 , 7 5 A 0 . 
Therefore P' grams of fat has become P"=P'(l+0*75 A 0 ) grams 
of acetylated fat. A saponification value S" can therefore be 
calculated, based on the weight of acetylated oil or fat. The 
acetyl value A=S"—8/K . H. C. R. 

Detection of Vegetable Oils in Animal Fats. The Phyto- 
steryl Acetate Test. C. F. Muttelet (Ann. Falsify 1921, 14, 
327 — 333). — The cholesteryl acetate obtained from butter, lard, 
or beef fat (by treating the fatty acids at 70° with alcoholic 
digitonin solution, collecting the precipitated compound, con- 
verting it into the acetate and recrystallising the latter twice from 
alcohol) has m. p. 114*0° to 114-3°, whilst the phytosteryl acetate 
obtained in a similar way from coconut oil or earthnut (arachis) 
oil has m. p. 124*5° to 126*5°. This method will detect the presence 
of 10% of vegetable oil in an animal fat. W. P. S. 

Presence and Estimation in the Total Lipoid Ether- 
soluble Phosphorus of Phosphorus Compounds other than 
Phosphatides. (Mlle) Elian e Le Breton (Bull. 8oc. Chim . 
Biol., 1921, 3, 539 — 546). — The ordinary indirect method of 
estimating lecithins as ether-soluble phosphorus is subject to an 
error, unless the material is purified by precipitation with acetone, 
according to MacLean (A., 1914, i, 1197). About 20% of impurities 
remain in the acetone, which contains free and combined glycerol 
as well as phosphorus. These impurities are not formed by 
hydrolysis of lecithin during extraction. G. B. 

Titrimetric and Spectrometric Analysis of Keto-Enol 
Mixtures. Karl von Auwers and Helene Jacobsen (Annalen, 
1922, 426, 161 — 236). — The general plan of the series of researches 
of which this paper forms a part has already been fully described 
(A., 1918, ii, 381), and it is now shown that by following the method 
of computation previously indicated spectrochemical data may 
be employed to estimate with moderate certainty the proportion 
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of enol in a keto-enol mixture. It is true that the method breaks 
down in certain cases owing to the difficulty of estimating the 
optical constants for one or other of the pure constituents ; K. H. 
Meyer’s titration method also gives somewhat uncertain values 
in particular cases. However, when the indications of both 
methods are definite they are in remarkably good agreement. 

The following substances have been examined. The percentages 
represent the enol-content estimated spectrochemically, whilst 
the figures in brackets are the values determined by titration with 
bromine : ethyl acetylmalonate, 70% (69) ; ethyl propionyl- 
malonate, 43% (44); ethyl n-butyrylmalonate, 55% (55); ethyl 
isobutyrylmalonate, 47% (47); ethyl isovalerylmalonate, 57% 
(55) ; ethyl hydroxymethylenemalonate, 100% (94) ; ethyl 

hydroxymethylene-ethyl ketone, ? % ( < 100) ; hydroxymethyl- 
enecyctohexanone, assumed 100% (100); 3-methyl-6-hydroxy- 
methylenecyctohexanone, <100% (91%) ; 3 : 4-dimethyl-6-hydroxy- 
methylenecyctohexanone, ? % (89) ; hydroxymethylenementhone, 
?% (97); acetylacetone, 82% (84); propionylaoetone, 76% (72); 
methylacetylacetone, 33% (36); ethylacetylacetone, 31% (29); 
propylacetylacetone, 31% (32); benzoylacetone, 100% (100); 
propionylacetophenone, 93% (94); butyrylacetophenone, 88% 
(90); isovalerylacetophenone, 89% (85); methylbenzoylacetone, 
6% (9) ; methyl benzoylacetarte, 20% (19) ; ethyl benzoylacetate, 
24% (21); ethyl a-benzoyl-n-butyrate, 2% (4). C, K. I. 

Colour Reactions of Phenacetin and Acetanilide. L. 

Ekkbrt ( Pharm . Zentr .- h . 9 1921, 62, 735 — 737). — Under definite 
conditions, phenacetin and acetanilide give different colorations 
when hydrolysed with sulphuric acid and then oxidised with 
potassium dichromate. If 01 gram of phenacetin is boiled for one 
minute with 5 c.c. of 10% sulphuric acid, the solution then cooled, 
diluted to 5 c.c., and treated with 2 drops of 1% potassium 
dichromate solution, a violet-red or red coloration is obtained. 
Acetanilide under similar treatment, but when boiled for two 
minutes, yields gradually a greenish-blue coloration. W. P. §5. 

Alkalimetric Estimation of Amino-acids and Peptides. 

Richard Willstatter and Ernst Waldschmidt-Leitz ( Ber ., 
1921, 64, [2?], 2988 — 2993). — The acid of ammonium salts can be 
estimated alkalimetrically with phenolphthalein as indicator if 
the aqueous solution of the salt is mixed with a sufficient amount 
of alcohol, since ammonia does not affect the indicator in alcoholic 
solution. It is essential that the solution should contain about 
97% of alcohol and that relatively much indicator should be used. 
Amino-acids and polypeptides show a similar behaviour. Character- 
istic differences are shown, however, in the concentration of the 
alcohol which is necessary for the elimination of the action of the 
amino-groups or of hydroxyl ions. The polypeptides, peptones, 
and proteins behave in the same manner as the ordinary carboxylic 
adds in solutions containing 40% of alcohol, whereas amino-acids 
of the aliphatic series or of aliphatic character require an alcoholic 
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concentration of about 97% to produce this effect. Ethyl alcohol 
can be replaced by propyl aloohol, which appears to be even more 
effective, but not by methyl alcohol. The behaviour enables amino* 
• adds and polypeptides to be estimated simply in mixtures of the 
substances by titrating with alkali hydroxide solution to neutrality 
towards phenolphthalein in 60% and 97% alcoholic solution. 
If a and b are the volumes of alkali solution used, the proportion, 
x , required by the amino-acids (since the majority of the latter 
and, in any case, those which predominate in the general mixtures 
neutralise in 50% alcoholic solution 28% of the amount required 
for complete neutralisation) is 100(6— a)/72 and the proportion 
used by the polypeptides is 6— x. H. W. 

Estimation "of Urea. F. Mezger (Pharm. Zentr.-h., 1921, 
62, 719 — 721). — A simple gasometric method is described. One 
c.c. of the urine is placed in a small tube and this in turn is placed 
in a reaction bottle containing 30 c.c. of hypobromite solution and 
connected with the top of a burette ; the latter is filled with water 
to the zero point by means of a levelling reservoir and serves as a 
measuring vessel for the nitrogen evolved when the urine and 
hypobromite solution are mixed. A definite volume (for example, 
1 c.c.) of 2% urea solution is treated in the same way and at the 
same time in an exactly similar apparatus. This is taken as the 
standard and the amount of urea in the urine is calculated from 
the ratio of the two volumes of nitrogen obtained. W. P. S. 

r Quantitative Gravimetric Micro-analysis of Urea. Appli- 
cation to the Estimation of Urea in 1 c.c. of Blood. 

Maurice Nicloux and Georges Welter (Compt. rend., 1921, 
173, 1490 — 1493). — The use of Fosse’s xanthydrol reagent (cf. A., 
1914, i, 869; ii, 506) is combined with Pregl’s micro-methods of 
analysis (cf. Die quantitative organische MiJcroanalyse, Berlin, 1917). 
To 1 c.c. of solution containing not more than 0*2 mg. of urea are 
added 1 c.c. of glacial acetic acid and 0*2 c.c. of 5% xanthydrol 
solution in methyl alcohol. The mixture is stirred, and after 
thirty minutes the precipitate is collected in a Neubauer micro- 
crucible and washed alternately with saturated solutions of xanthyl- 
carbamide in alcohol and water and finally with two drops of 
distilled water. The precipitate is dried at 106 — 110° and weighed 
on a micro-balance. For the estimation of urea in serum, 1*0 c.c. 
or 0*5 c.c. is used. It is diluted with exactly five times its volume 
of water, and a volume of Tanret’s reagent equal to the original 
volume of the serum is added. After five minutes the precipitate 
is filtered off and, in 1 c.c. of the filtrate, the urea is precipitated as 
above. The weight of xanthylcarbamide obtained is thus just 
equal to the weight of urea present in 1 c.c. of the original serum. 

W.G. 

Estimation of Uric Acid in Blood. Ch. O. Guillaumln 
{ J . Pharm. Chim ., 1922, [vii], 25, 6 — 15). — The following modus 
operandi is recommended for the oolorimetric estimation of uric 
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acid in blood : The blood or sertfm is first freed from albuminous 
substances by mixing 4 c.c. with 4 c.c. of 10% sodium tungstate 
solution, 28 c.c. of distilled water, and 4 c.c. of 2*7% sulphuric 
acid, shaking vigorously, and filtering until a clear filtrate is ob- 
tained. For ordinary clinical work, the uric acid may then be 
estimated directly in the filtrate by adding to 20 c.c. 1*5 c.c. of 
40% solution of crystallised sodium carbonate, 0*5 c.c. of the 
sodium phosphotungstate reagent, and sufficient water to make 
25 c.c. ; and comparing in a colorimeter with a standard sulphite 
solution of uric acid prepared according to the directions of Folin 
and Wu (A., 1919, ii, 308). For a more exact estimation, it is 
preferable to separate the uric acid from the dealbuminised blood 
by means of silver lactate as described by Folin {loc. cit.). This 
separation of the uric acid is, however, always necessary if working 
with a solution containing red corpuscles, and by so doing it was 
demonstrated that blood usually contains a slightly lesser quantity 
of uric acid than serum . The author does not favour the dealbumin- 
isation of the blood by Grigaut’s method, using 29% trichloroacetic 
acid. G. F. M. 

Detection and Estimation of Morphine and Other Alkaloids 
in Animal Excreta and Organs. Curt Wachtel (Biochem. 
Z., 1921, 120 , 265 — 283). — Previous methods for the estimation 
of morphine in animal tissues are very laborious and time-con- 
suming. A new process is described which takes about one and 
a half days. Urine is submitted to a preliminary purification by 
basic lead acetate and the morphine, in the lead-free filtrate, pre- 
cipitated by phosphotungstic acid in weakly acid solution. The 
washed precipitate is decomposed in alkaline solution by sodium 
potassium tartrate and the morphine, in solution, oxidised to 
^-morphine by an excess of a standard solution of potassium ferri- 
eyanide. The excess of the latter is estimated iodometrically. 
When the morphine is present in tissues a preliminary extraction is 
made by means of acidified alcohol. The extract from brain and 
muscle in addition to purification by basic lead acetate has to be 
submitted to a further purification by boiling with copper sulphate, 
the copper-free filtrate being then precipitated with phosphotungstic 
acid. The process is applicable to other alkaloids provided they 
are not adsorbed by the basic lead acetate precipitate. H. K. 

The Bliss Method for the Separation of Strychnine from 
Quinine. L. E. Warren and A. H. Clark (J. Amer. Pharm. 
Assoc ., 1920, 10 , 267 — 270 ; cf. A., 1920, ii, 276). — The method is 
shown to be untrustworthy. The quinine fractions invariably 
contained strychnine. In most cases the strychnine fraction was 
comparatively free from quinine so that the method may have 
a qualitative value in detecting the presence of strychnine in 
mixtures. 1 Chemical Abstracts. 

The Estimation of Proteins in Blood — a Micro-method. 

Paul E. Howe (J. Biol Chem ., 1921, 49, 109—113). — The author 
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uses 0 5 c.c. of blood and the micro-Kjeldahl method. For the 
fibrinogen and non-protein nitrogen, he follows the technique of 
Cullen and Van Slyke (A., 1920, ii, 398). For the rest, the method 
indicated in the following abstract. G. B. 

The Use of Sodium Sulphate as the Globulin Precipitant 
in the Estimation of Proteins in Blood. Paul E. Howe 
{J. Biol. Chm., 1921, 49, 93 — 107). — In order to apply the 
Kjeldahl method more readily, the author substitutes sodium 
sulphate for the ammonium salt. At 37°, critical zones in the 
precipitation are observed when 13 - 5, 17*4, and 21 , 5% of sodium 
sulphate are present in solution. These correspond respectively 
with the precipitation of euglobulin (as usually separated by carbon 
dioxide or saturated sodium chloride) and of that of two ^-globulins 
I and II. G. B. 

Reaction for Blood with Hydrogen Peroxide in statu 
nascendi. A. Patzatter (Chem. Ztg., 1921, 45, 1056). — A 
small quantity of magnesium peroxide is dissolved in very dilute 
acetic acid and, when violent evolution of gas ceases, guaiacum 
tincture or benzidine dissolved in acetic acid is added, followed by 
the ethereal extract of the blood. W.'P. S. 

Measuring Soil Toxicity, Acidity, and Basicity. R. H. 

Carr ( J . Ina. Eng. Chem., 1921, 13, 931 — 933). — The acidity or 
basicity of a soil and the amount of soluble iron and aluminium 
in the same may be estimated as follows : 50 grams of the soil 
are shaken for two minutes with 30 c.c. of a saturated solution 
of potassium thiocyanate in 95% alcohol; if, after settling, the 
liquid has a red colour, V/10-alcoholic potassium hydroxide 
solution is added until the colour disappears. Each c.c. of the 
alkali solution required is equivalent to 200 lbs. of calcium carbonate 
per acre. Should a red colour not appear on the addition of the 
thiocyanate, the mixture is titrated with N /10-alcoholic hydro- 
chloric acid until a pink coloration is obtained. The relative 
amount of aluminium in solution is indicated by the depth of the 
blue colour produced when the thiocyanate extract of the soil is 
treated with a few drops of logwood tincture. Soluble iron and 
aluminium salts seem to be toxic to plants. W. P. S. 

The Estimation of Tannin in Wines. Philippe Malvezin 
{Bull. Soc. chm., 1921, [iv], 29, 1087—1088; cf. A., 1912, ii, 612).— 
A reply to Clarens (cf. A., 1921, ii, 719). W. G. 
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Visible Refraction and Dispersion in Aqueous Solutions 
of Salts, particularly Coloured Salts. G. Limann (Z. Physik , 
1921, 8, 13 — 19). — The refractive indices for the D , H a , H^, and H y 
lines have been measured for 0*3, 0*5, 1*0, 2*0, and 4-OA solutions 
of ferrous chloride, bromide and nitrate, copper nitrate and 
chlorate, ferric chloride, manganeus chloride, bromide and nitrate ; 
nickel chloride, bromide, nitrate and chlorate, cobalt chloride, 
bromide, nitrate and chlorate, aluminium chloride and nitrate; 
potassium chromate, dichromate, ferrocyanide and ferricyanide, 
chromic chloride and bromide, lithium sulphate, chromate and 
dichromate, magnesium chromate, caesium bromide and nitrate, 
glucinum chloride and nitrate, mercuric chloride, ‘lead nitrate, and 
sodium chromate. Two constants are deduced from the measure- 
ments by means of which the refraction of a solution may be calcu- 
lated if the equivalent conductivity for the particular concentration 
is known. The influence of temperature on the refraction and 
dispersion has been determined in the case of potassium bromide 
over the range 6 — 30°. The results show that the dispersion 
decreases markedly with decrease of temperature, but the refraction 
is not much influenced. Thus over the measured range of tempera- 
ture the refraction changes only 1/1500 for a change of 1°. 

J. F. S. 

Eisenlohr’ s Refractometric Constants. Wojciech Swiento- 
slawski (Roczniki Chemji , 1921, 1, 104 — 115). — A theoretical paper 
in which the author attempts to prove the constancy of atomic 
refraction of the atoms of organic substances. An analysis of the 
experimental data leads the author to the conclusion that the 
method employed by Bruhl and Eisenlohr is not a rational method. 
This method of determination of the atomic refraction, based on 
the calculations of the mean value obtained from a large number of 
compounds, only serves to cancel the individual differences of the 
compounds investigated. The author has used a different method. 
For the calculation of the atomic refractions he takes the molecular 
refractions of the eight compounds, pentane, isopentane, hexane, 
octane, diisobutyl, dlisoamyl, cycZohexane, and cycZopentane, and 
has calculated the most probable mean value of the refractivity of 
the group CH 2 , £oh,> and that of hydrogen, £h, by the method of 
least squares, the equations employed being of the type Mn= 
nfo h*+2£h+2A£, and if'D=tt£oH a +2A£. In the solution of the 
equations, it is assumed that the increment 2A£=0. The 
values thus obtained are compared with those of Eisenlohr, £o= 
(2-418) 2-490, &r=(M00) 1-066 £oh.=(4-618) 4-622, Eisenlohr’s 
values being bracketed. The results show an agreement for the 
value of (oH t > but a difference of about 3% for &. In the case of 
compounds containing oxygen, the equation d == + £o + 2 A£ 

is used. The figures obtained show considerable deviations of the 
vol. cxxn. ii. 7 
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value 2A£, that is to say, this increment cannot be regarded as 
zero. Similar results are obtained for both alcohols and ethers. 
The agreement obtained on comparing the author’s value with those 
of Eisenlohr is explained by the dominant role of n( oh, and the 
insignificant influence of S&, which corresponds with a residual 
refraction of the molecule in the equation -MD=ttfoH t + 2 £«+SA£. 
The author concludes that the methods employed by Briihl and 
Eisenlohr to determine the atomic refractivity mask the variability 
of this quantity and scarcely give any real knowledge of the refraction 
of the atoms. J. F. S. 

Molecular Coefficients of Refraction. K. von Auwers 
and H. Kolligs (Ber., 1921, 55, [. B ], 21 — 45). — In recent publica- 
tions, Eisenlohr (A., 1920, ii, 717 ; 1921, ii, 1, 229) has pointed out 
that the “molecular coefficient of refraction” Mxn™ is more 
sensitive to constitutive changes than the generally employed 
molecular refraction, and has calculated values for aliphatic, 
benzenoid, and polymethylene compounds; this work is now 
exhaustively criticised. 

A protest is raised against Eisenlohr’s method of deriving cor- 
rected values. Thus in the case of the cyclohex&ne series, he has 
assumed that the E values for the hydrocarbons may be derived 
from those of the corresponding, analogously constituted, alcohols 
and ketones by the deduction of 0*35. This rule is not fulfilled by 
l-methylcycfohexan-4-ol or l-methylcyc/ohexan-4-one, and the 
values for these substances have therefore been recalculated from 
the relationships that are supposed to exist among position-isomeric 
ci/cZohexane derivatives. It is shown, however, that these re- 
calculated values lead to data for the refractive index which differ 
so widely from the experimental values that the latter could only 
have been obtained by the use of grossly impure material and 
that this assumption is devoid of experimental basis. 

The work on the benzenoid hydrocarbons has been examined 
in detail. In correcting the observed values for the refractive 
index to a temperature of 20°, Eisenlohr has preferred the factor 
0*00065 or 0*00060 for each degree to the generally employed 
factor 0*00045. An exhaustive survey shows that this is generally 
unjustifiable. In the cases of benzene, toluene, and, to a less 
extent, of ethylbenzene, the higher factor is to be preferred, but 
in the cases of seventeen other hydrocarbons it is shown experi- 
mentally that the lower factor is in very close agreement with the 
observations. Since the bulk of Eisenlohr’s data for the constants 
of aromatic hydrocarbons are based on von Auwers’s observations 
which have been regarded as erroneous when they do not harmonise 
with the theory, the values have been redetermined with more 
particular reference to m-ethyltoluene, m-propyltoluene, p-ethyl- 
toluene, p-propyltoluene, and p-diethylbenzene. The previous 
specimens were obtained by the reduction of the corresponding 
ketones by Clemmensen’s method. The latter are prepared by 
the Friedel- Crafts method and also according to the scheme 
C 6 H 4 MeBr — ► C 6 H 4 Me-CHMe*OH C 6 H 4 Me-COMe, and the 



GEIOBBAL AND PHYSICAL CHEMISTBY. 


II. 175 


physical constants of the products obtained in either manner are 
found to be identical. The constants of the hydrocarbons obtained 
by their reduction are in good harmony with those observed 
previously. A second method of preparation consists in replacing 
the hydroxyl group of the carbinols, CgH 4 Me*CHR*OH, by bromine 
and reduction of the bromides by sodium in the presence of moist 
ether; the indices of refraction of these preparations are mostly 
lower than those of the first group, practical identity being encoun- 
tered only with p-propyltoluene. Thirdly, the Fittig synthesis is 
employed which gives specimens having refractive indices lower 
by 0*002 — 0*003 than those of the Clemmensen preparations. 
The discrepancies are far beyond the limits of experimental 
error. It appears impossible to decide which preparations have 
the greater claim to purity, since, on the one hand, the Clemmensen 
products are generally obtained smoothly and in good yield, 
whereas the “ Fittig ” specimens, although isolated from more 
complex mixtures, have constants which harmonise better with 
Eisenlohr’s rules. 

Examination of the new data obtained for the benzenoid hydro- 
carbons in accordance with Eisenlohr’s principles leads the author 
to the following conclusions. Ortho-derivatives can be easily 
recognised by the markedly higher refractive coefficient, but this 
does not represent any advance, since it has been shown previously 
that they are differentiated so sharply from their position isomerides 
by density, refractive index, and specific exaltation that any of 
these factors is alone suitable for this purpose. The older methods 
do not allow the distinction between meta- and para-compounds 
and in this respect Eisenlohr’s constant appears also to be useless ; 
thus in the cases of m- and p-xylene the refractive indices do not 
differ by more than one part in a thousand parts and this position 
is not improved by multiplying them by their molecular weights. 
Position isomeric tri- derivatives are easily distinguished from one 
another by their different molecular refractive coefficients, but 
this was easily possible previously. The relationships of sub- 
stances with four side chains cannot yet be elucidated. 

The molecular coefficient of refraction cannot replace the 
spectrochemical constants, particularly the specific exaltation, but 
can only serve as an amplification of them. If it is desired to 
assign a substance to a particular group or to elucidate ‘the general 
character of a group of substances, the most trustworthy data 
are to be derived from the specific exaltation, since in this the 
influence of homology or position isomerism is but little noticeable. 
When, on the other hand, it is desired to elucidate questions of 
structure within a group of substances, the molecular refractive 
coefficients are likely to be extremely valuable. 

The following new data are recorded. Benzene, ng 1*50092. 
Toluene, n T 1*49653, fig 1*49647. Ethylbenzene, ng 1*49606. Pro- 
pylbenzene, fig 1*49241. isoPropylbenzene, fig 1*49199. m-Xylene, 
»? 1*49782. p-Xylene, ng* 6 1*49685, fig 1*49680. l-Methyl-2-ethyl- 
benzene, ng 1*50381. l-Methyl-2-propylbenzene, fig 1*49931. 
o-Cymene, fig 1*501, fig 1*50188. p-Cymene (from camphor), ng* 

7—2 
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1*48885, whence nf 1*48894 (from cymene-^-suIphonic acid), ftp 1 
1*48942, whence nf 1*49122. p- Diethylbenzene, wf 1’ 49071, ^r- 
Cumene, ng* 9 1*50527, whence nf 1*50523. Mesitylene, nf 1*49981. 
Prehnitol, nf 1*51865. Ethyl-^-cumene, nf 76 1*51047, whence Wp 
1*50856. 1:3: 5-Methyl-2-ethylbenzene, rcf 1*51167. ro-Tolyl- 

methylcarbinol (from magnesium m-tolyl bromide and acet- 
aldehyde), b. p. 112°/12 mm. l-Methyl-3-a-bromoethylbenzene, 
C 6 H.Me*CHBrMe, a colourless liquid, b. p. 101°/12 mm, (py-Di- 
m -tolylbutane, C 6 H 4 Me*CHMe*CHMe*C6H 4 Me, crystallises in slender, 
lustrous needles, m. p. 97°. ) 1 -Methyl-3-ethylbenzene (from m- 

methylacetophenone by Clemmensen’s method), b. p. 159*7 — 160*5°, 
df’ 0*8669, df 0*867, nf 9 1*49575, «g 9 1*49966, n 199 1*51102, n 1 ™ 
1*52056; (from l-methyl-3-a-bromoethylbenzene), b. p. 159°, df’ 8 
0*8622, df 0*862, nf 8 1*49279, nf 8 1*49650, ^ 98 1*50767, nf* 
1*51678. p-Tolylmethylcarbinol, b. p. 108/12 mm., is oxidised to 
p-methylacetophenone, b. p. 105 — 106°/13 mm., df 4 1*0045, df 
1*003, ri a 8i 1*52880, < 4 1*53391, n 184 1*54835, nf 4 1*56127, nf 
1*5332, which is identical with a product prepared by the Friedel- 
Crafts reaction. l-MethylA-oL-bromoethylbenzene, a colourless liquid, 
b. p. 105 — 106°/12 mm. l-Methyl-4-ethylbenzene (from p-methyl- 
acetophenone by Clemmensen’s method), b. p. 160*5°, rift* 1*49424, 
nf 1*49490; from the Friedel- Crafts ketone), b. p. 161°, df 8 0*8650, 
whence df 9 0*8657, df 0*862, nf 9 1*49372, nf 9 1*49775, n 1 ™ 
1*50889, nf 9 1-51833 ; (from l-methyl-4-a-bromoethylbenzene), b. p. 
160°, nf' 4 1-49287, nf 1-49481. m-Tolylethylcarbinol, b. p. 114°/12— 
13 mm. l-M.ethyl-3-oL-bromopropylbenzene, a colourless liquid, b. p. 
114°/14 mm. l-Methyl-3-propylbenzene (from the bromide), b. p. 
180°, df 8 0*8646, df 0*863, < 7b 1*48968, nf 6 1-49340, n% 8 1-5038; 
(from m-bromotoluene, propyl bromide, and sodium), b. p. 177 — 
178*5°, df 0-8601, < 1*48978, nf 1-49321, nf 1*50392. p -Tolyl- 
ethylcarbinol is a colourless liquid, b. p. 114°/12 — 13 mm. 
\-Methyl4- K-bromopropylbenzene, a colourless liquid, b. p. 108°/13 
mm. p-Propionyltoluene, b. p. 114°/14 mm. l-Methyl-4-pro- 
pylbenzene (from the corresponding bromide), b. p. 182°, df 8 
0*8620, df 0*861, nf 8 1*49278, n\ 88 1*49655, 7 $ 8 1-50765, nf* 
1*51687; (from p-propionyltoluene, according to Clemmensen), 
b. p. 183°, df 0*860, df 8 0*8617, nf 8 1*49269, nf 8 1*49641, 
nf 8 1*50752 ; (by reduction of the ketone prepared by the Friedel- 
Crafts method), b. p. 182*5°, nf 1*49542; (from j?-bromotoluene, 
propyl bromide, and sodium), b. p. 181 — 181*5°, df 7 0*8554, 
df 0*858, nf 7 1*48706, nf 7 1*49065, nf 7 1*50119. 1-Methyl- 
cycfo>hexan-4-ol, b. p. 172—173°, df 3 0*9192, df 0*916, nf' 8 1*45742, 
nf* 1*45959, nf' 3 1*46558, nf' 3 1*47025, nf 1-4579. 1-Methyl- 
ct/cfohexan-4-one, b. p. 169*2°, df 9 0*91685, df 0*917, nf' 9 1*44285, 
nf' 9 1*44509, nf 9 1*45110, nf' 9 1*45595, nf 1*4450. H. W. 

Occurrence of Spark Lines (Enhanced Lines) in the Arc. 
I. Lead and Tin. G. A. Hemsalech and A. be Gramont 
(Phil. Mag., 1922, 43, [vi], 287—306). — A convenient method is 
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described for obtaining the aro spectra of volatile metals. This 
consists in placing a piece of the metal on a sheet of copper (5 cm. X 
10 cm. x 1 mm.) and connecting to the positive pole. The negative 
pole is a pointed carbon rod ; the arc is struck by lowering the point 
until it touches the metal and then withdrawing it a little. The 
metal melts and forms a globule and the arc between it and the 
carbon point bums steadily. The heat generated is dissipated by 
the copper plate. Experiments are described which seem to 
indicate that spark lines are brought out in the arc when the degree 
of ionisation is reduced, as, for example, by blowing air through the 
arc . The effect of liquid media on the character of the arc spectnim of 
the metal has been studied by placing a drop of the liquid between 
the poles before striking the arc. The spark lines, or so-called high 
temperature lines, disappear from the arc when the cathode is 
formed by white-hot carbon, but they are brought out prominently 
when the electrodes are cooled down to about —190° by immersion 
in liquid air. A detailed account is given of the observations on 
the relative behaviour of various types of lead and tin lines in the 
arc uhder various conditions of discharge. It is definitely shown 
that the presence of hydrogen is not essential for the excitation of 
spark lines. Spark lines attain a high degree of development only 
in a medium which offers a comparatively high resistance to the 
flow of electricity. When hydrogen is present in the medium, either 
free or in combination, its spectrum resembles that which is only 
observed with high tension condenser discharges ; namely, its lines 
are symmetrically broadened as though under the influence of a 
strong electric field (Stark effect). J. F. S. 

Rdntgen Absorption Spectrum of Chlorine. Axel E. 
Lindh (Z. Physik , 1921, 6, 303 — 310). — The Rontgen absorption 
spectrum of chlorine has been examined, using free chlorine and the 
compounds lithium, sodium, potassium, and thorium chlorides, 
potassium chlorate, potassium perchlorate, ammonium stanni- 
chloride and dichlorotetra-aquochromium chloride, (Cr[H 2 0] 4 Cl 2 )Cl. 
It is shown that with univalent chlorine in all cases the absorption 
edge has the same wave-length, within the limits of the experimental 
error. In the case of quinque- and septa- valent chlorine, a displace- 
ment of the absorption edge toward shorter wave-lengths is observed 
which is greatest in the case of septavalent chlorine. A metallic 
Rontgen tube and new apparatus for photometric measurements 
both designed for measurements of the above-named type are 
described. J. F. S. 

Series Regularities in the Resonance Spectrum of Iodine. 

R. Mecke ( Z . Physik , 1921, 7, 73 — 85). — A theoretical paper in 
which, on the basis of Wood’s measurements of the resonance 
spectrum of iodine (A., 1911, ii, 82, 950; 1912, ii, 325, 1018; 1913, 
ii, 994; 1914, ii, 233; “ Researches in Physical Optics,” II, 19191. 
which is shown to consist of a series of doublets of the band type 
and is expressed by the series formula 

the author has examined the series regularities of this spectrum. 
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It is shown that the first constant is given invariably by theexciting 
line, whilst the two final coefficients, C and D, maintain their values 
at all exciting lines. On the other hand, the second factor varies, 
but this may be represented in the form ^=6 0 -~6 1 n, in which n is 
a whole number, so that a number of partial series can be differen- 
tiated. In the case of the most accurately investigated resonance 
spectrum, that of the green mercury line, eight such series of doublets 
can be characterised, which can also, according to the position of 
the components of the doublets, be divided into two groups. In 
one group, 6, has the value 0*655, and, in the other, 0*75, and n can 
have the values 0, 1, 2, and 3. For n = 0 an apparent triplet is 
indicated. Further regularities are probable in the series, but they 
cannot be definitely characterised. It appears that the value of m 
represents an azimuth quantum number. In consequence of the 
very small moment of inertia, however, the rotation cannot be ascribed 
to the molecule itself ; it is therefore assumed that the moment of 
inertia is due to a rotating electron ring. On this assumption, the 
series formula can be developed, and resolved into the two energy 
terms. Further, it is shown that resonance spectra, in the same 
way as line spectra, are brought into existence by electron springs. 

J. F. S. 

Divergence from Stokes’s Law during the Excitation of 
the Fluorescence of Iodine Vapour. Peter Pringsheim (Z. 
Physik , 1921, 7, 206 — 216). — The resonance spectrum of iodine 
vapour has been examined. It is shown that on heating the vapour 
from the ordinary temperature to 320°, the intensity of the anti- 
Stokes members increases many times, and at the same time also 
that of the members of positive order number some become stronger 
whilst the majority become less bright. It is thought probable 
that these oppositely behaving resonance lines belong to series 
which originate from some of the seven iodine absorption lines 
covered by the mercury line. J. F. S. 

Difference between the Absorption Spectrum and the 
Complete Fluorescence Spectrum of Iodine Vapour indicated 
by Lenz's Theory. Peter Pringsheim (Z. Physik , 1921, 8, 
126 — 131). — Theoretically, it is to be expected that the members of 
higher order number in the resonance spectrum of cold iodine 
vapour will not be markedly absorbed; this conclusion is fully 
confirmed by experiment. Correspondingly, the fluorescence 
spectrum of iodine vapour excited by white light is not a simple 
reversal of the absorption spectrum, but is considerably richer 
in lines, and so the colour change of the fluorescence of iodine 
vapour of high density is explained by a partial reabsorption of 
the fluorescence light. In iodine vapour at higher temperatures, 
resonance lines of higher order number are also strongly absorbed. 
The colour change in the emission spectrum of iodine vapour of 
constant density, occasioned by fluoresence or electric discharge at 
higher temperatures is considered, and it is shown that the cause 
cannot, at present, be indicated theoretically. J. F. S. 
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Ultra-red Reflection Power of Silica. Clemens Schaefer 
and Martha Schubert (Z. Physik , 1921, 7, 313 — 315). — The 
reflection spectra of various varieties of silica has been measured ; 
the varieties include quartz, chrysoprase, homstein, chalcedony, 
opal, and quartz -glass. It is shown that all varieties except the 
last two exhibit an identical quantitative reflection power. The 
reflection maximum at about 9/x exhibits about 90% of the metallic 
reflection. In the case of opal and quartz-glass, the reflection 
maximum lies in the same position as in the other varieties, but the 
reflection power has fallen to 40 — 50%. This result is attributed 
to a distortion of the space lattice in the amorphous varieties of 
silica. It is remarkable that the water maximum, which lies at 
3*2/*, is not observed in the case of opal and it is suggested that 
this is to be attributed to the probable fact that the water is not 
arranged in the space lattice in opal. % J. F. S. 

The L Doublet of Neon. Walter Grotrian ( Z . Physik , 1921, 
8, 116 — 125). — From a consideration of the recent work on the 
systematics of examination of Rontgen spectra, the view is put 
forward that only one permanent condition of unexcited atoms 
exists, and that the different absorption band edges are to be 
explained, not by different initial conditions, but by different final 
conditions. From this, the conclusion is drawn that of the inactive 
gatees helium has one ionisation-potential, neon three, argon five, 
and krypton seven. In the case of neon, it is shown that the 
doublet difference, L 2 —L v is identical with the constant A found 
by Paschen for the neon spectrum, A =782 cm" 1 . The absolute 
value of the ionisation potential of neon has as yet not been deter- 
mined with certainty. J. F. S. 

Characteristic Ultra-red Frequencies of Selenates and 
Chromates. Clemens Schaefer and Martha Schubert (Z. 
Physik , 1921, 7, 297 — 308). — The reflection spectra of potassium, 
manganese, nickel, copper, zinc, and cadmium selenates, an iso- 
morphous mixture of lithium and sodium selenate, magnesium 
ammonium selenate, manganese ammonium selenate, nickel 
ammonium selenate, cobalt ammonium selenate, nickel potassium 
selenate, and zinc potassium selenate have been determined in the 
region of the ultra-red, using ordinary light. It is shown that all 
selenates exhibit in the region 11/x a definite maximum of the 
reflection power, which is to be attributed to the vibrations of the 
selenate radicle. This maximum is analogous to the maximum at 
9 fi exhibited by the sulphates (cf. A., 1916, ii, 505, 506; 1918, ii, 
282, 315). In those cases where the selenates contain water of 
crystallisation, the water bands previously recorded (loc. cit.) are 
also observed. The crystals have also been examined in polarised 
light, and it is shown that the reflection maximum at about ll/i 
can be resolved into two groups of characteristic vibrations in the 
case of uni-axial crystals and into three in the case of bi-axial 
crystals. Similar measurements were made with potassium 
chromate, sodium potassium chromate, magnesium ammonium 
chromate, and potassium dichromate. In the first three cases 
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using ordinary light, a single well-developed maximum is found, 
whioh lies respectively at 11 * 16 / 1 , ll*2/i, and at complex ma xim um 
ll*3/i and ll*42/i. In the case of potassium dichromate, three 
maxima are observed, the first two of which are complex and lie at 
10*44/i and 11-1/a, 12*14/i and 13*22/*, and 18*12/*. Magnesium 
ammonium chromate has been examined in polarised light and 
exhibits a maximum at ll/i which falls into three groups : ll*46/i 
parallel to the a axis, 11 *28/i parallel to the b axis, and 10*36/i parallel 
to the c axis. J. F. S. 

Characteristic Ultra-red Frequencies of Chlorates, 
Bromates, and Iodates. Clemens Schaefer and Martha 
Schubert (Z. Physik , 1921, 7, 309 — 312). — The reflection spectra of 
sodium, potassium, silver, and barium chlorates, sodium, silver, 
cadmium, and barium bromates and potassium iodate have been 
measured. It is shown that in all cases but that of sodium bromate, 
where a single maximum is observed, two reflection maxima are 
exhibited. The maxima have the following wave-lengths : sodium 
chlorate, 10*04/*, 16*04/*; potassium chlorate, 10*12/*, 16*22/*; silver 
chlorate, 10*7 6/*, 16*38/*; barium chlorate, 10*24/*, 19*6/*; sodium 
bromete, 12*24/*; silver bromate, 12*62/*, 13*10/*; cadmium bromate, 
12*32/*, 13*20/*; barium bromate, 12*3/*, 12*64/*, and potassium 
iodide, 12*48/*, 13*16/*. The values are discussed in connexion with 
those found for other acid radicles (cf. preceding abstract). 

J. F. S. 

Rontgen Spectra. Elis Hjalmar (Z. Physik , 1921, 7, 341 — 
350). — Rontgen spectra of the elements copper to tantalum have 
been measured. It is shown to be probable that the lines of the 
K series of the lighter elements are not simple. This has been 
established in the case of sulphur. The new line is regarded by the 
author as the continuation of the p 2 line of the next higher element, 
and the theoretical significance of this is discussed. The valency 
of sulphur appears to have no action on the emission spectra, but 
the experimental difficulties experienced in the work make it 
advisable to leave this question open. Exact measurements of a 
number of lines of the X-series are recorded, and the earlier measure- 
ments of lines of the L series are controlled. Two long tables of 
wave-lengths measured in the present work are included in the 
paper. J. F. S. 

Systematics of Rontgen Spectra. D. Coster (Z. Physik , 
1921, 6, 185 — 203). — The author has measured the Rontgen spectra 
of the elements tantalum, tungsten, osmium, iridium, platinum, 
gold, thallium, lead, bismuth, thorium, and uranium, using the 
method adopted by Hadding (ibid., 1920, 3, 369). The object of the 
work was to obtain measurements of the very weak lines and from 
these to examine various relationships and regularities obtaining 
among X-ray spectra. Tables of the lines measured are given in the 
paper and also of the L doublets; a table of the constant wave- 
length differences p 2 -p 6 , yi-y 6 , y 2 -y 8 , P 2 -P8> and is 

drawn up. The relationship put forward 
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by Smekal (A., 1921, ii, 615), is evaluated and found to be only in 
moderate agreement with the experimental data ; the divergence® 
between the two sets of values are attributed to errors in the (L*— L t ) 
values. J. F. S. 

Systematica of R6ntgen Spectra. Adolf Smekal (Z. Physik, 
1921, 7, 410 — 412). — A reply to Coster (preceding abstract). The 
author points out that Coster’s criticism is based on a misunder- 
standing of his method of treatment. J. F. S. 

Fluorescence of Cadmium Vapour. J. Steph. van dee 
Lingen (Z. Physik, 1921, 6, 403—404). — Light from cadmium 
sparks was allowed to pass through an evacuated quartz globe at 
280° containing a scrap of cadmium. It is found that an absorption 
line 2288 A.U. appears at this temperature, and with changing 
vapour density a band symmetrical with this line appears. When 
the band extends to 2307 A.U. a second absorptibn line, 3260 A.U. 
is observed. To ascertain whether the emitted light is due to 
resonance or fluorescence, the cadium light around 2288 A.U. was 
isolated and passed through the globe. It was found that at a 
density corresponding with that at which the line 2288 A.U. is 
emitted, the vapour shows an ultra-violet fluorescence band which 
is sharply terminated at 2288 A.U. and fades at 2314 A.U. At 
higher densities the head disappears at 2288 A.U., and the band is 
then terminated at 2313 A.U. and extends to 3005 A.U., where it 
also ends sharply. Between 2745 and 3005 A.U. the band contains 
sixteen lines which are closer together the smaller the wave-length. 

J. F. S. 

Dependence of the Intensity of the Fluorescence of Dyes 
on the Wave-length of the Exciting Light. S. I. Vavilov 
(Phil. Mag., 1922, [vi], 43, 307 — 320). — It has been shown by 
Nichols and Merritt (Physical Rev., 1910, 31 , 376, 381) that the specific 
fluorescence of resorufin and eosin increases toward long wave- 
lengths. The present paper describes experiments with fluorescein, 
eosin-S extra, and rhodamine-B extra, designed to test how far this 
result is general. It is shown that within the limits of the errors of 
observation the specific fluorescence of the dyes mentioned is 
independent of the wave-lengths of their absorption bands. This 
result is equivalent to the conclusion that the absorption curves of 
the dyes are physically simple ones. Einstein’s theory is not con- 
firmed, but the deviations required by this theory are so small that 
they are only a little greater than the experimental errors, and 
consequently no very definite statement can be made. The intensity 
of fluorescence radiated by a definite molecular resonator depends 
only on the value of the absorbed energy and on the mechanism of 
the resonator. In the case of excitation by white light, the in- 
tensity of fluoresoence F can therefore be expressed by the equation 
f 

F~K I k . xc.e ~* cd . dX, where I A is the energy of the exciting source 
J Aj 

in the wave-length interval X . . . X+dX, xc the coefficient of absolu- 
tion of the solution over the same wave-length interval, C the 

7* 
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concentration, and K the specific fluorescence. The result of Nichols 
and Merritt ( loc . cit.) probably only shows the physical complexity 
of the bands of the dyes examined by them. J. F. S. 

Ionisation brought about by Quinine Salts. Gerhard C. 
Schmidt (Z. Physik , 1921, 8, 160— 164).— It is shown that quinine 
nitrate as well as quinine sulphate (Le Bon, Compt . rend., 1900, 130 , 
891) emits light on warming and makes the surrounding air a 
conductor ; other salts of quinine have no such action. All quinine 
salts when heated to just above the melting point change into a 
modification which gives intensely green fluorescent solutions 
instead of the usual violet fluorescent solutions. Quinine hydrogen 
sulphate in aqueous or chloroform solution gives a violet fluorescence, 
but when heated at 50° for an hour the fluorescence is light blue ; 
when heated to the melting point this changes to an intense green 
which is maintained at very high dilutions. In the case of quinine 
valerate, the green colour changes back to violet on dilution when in 
water solution ; in chloroform solution the heated salt gives a green 
fluorescence, but a violet fluorescence in benzene. The absorption 
spectrum of the green fluorescing solution is different from that 
of the violet fluorescing solution. The following hypothesis is 
advanced to explain the luminescence of the nitrate and sulphate 
when warmed, and its absence in other salts. On heating, these two 
salts pass into a new modification, which on stronger heating passes 
into the green, fluorescing variety ; the change into the intermediate 
modification is accompanied by the emission of electrons or ions. 
In the case of the other salts, there is no intermediate compound 
formed, but a direct change into the green, fluorescing variety 
without emission of ions or electrons. J. F. S. 

Action of Light on Silver Chloride, Bromide, and Iodide. 

Peter Paul Koch and Fritz Schrader (Z. Physik , 1921, 6, 127 — 
131). — The results of experiments, made to ascertain the loss of 
weight of particles of silver chloride, silver bromide, and silver 
iodide on illumination, previously published (A., 1921, ii, 289) and 
a large number of other experiments made by the same method are 
collected and considered. The experiments were made with the 
suspended particles in air, dried air, dry nitrogen, moist nitrogen, 
moist argon, and dry argon, and a number of improvements were 
made in the technique of the method. The results show that silver 
chloride illuminated by intensities up to 3,000,000, silver bromide 
up to 12,000,000, and silver iodide up to 5,600,000 candle metre 
seconds (the light coming from the positive crater of an arc through 
80 cm. of 1 % copper sulphate solution) do not undergo a change 
in weight greater than 1 — 2%. The larger changes previously 
recorded are attributed to disturbances in the earlier experiments, 
among which the secondary reaction of silver bromide with the 
surrounding gas is mentioned. The rate of colouring of the silver 
haloids by light has also been determined ; it is shown that silver 
bromide, after an illumination of 5 seconds by a light of intensity 
3200 candle metre seconds, shows a definite coloration, silver 
chloride shows a coloration in three minutes when illuminated by 
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940 candle metre seconds, and silver iodide after ten minutes 9 
illumination by the same light shows only a weak greyish-black 
coloration. In all cases the coloration increases with the duration 
of the illumination. J. F. S. 

Luminous Path of a-Rays in Crystals. H. Geiger and 
A. Werner ( Z . Physik , 1921, 8, 191 — 192). — An experiment is 
described which answers the question, “ Is the number of metallic 
centres, which are excited by an a-particle on its entry into a 
crystal, sufficiently great in every case to bring about a visible 
scintillation ? ” A thin, highly polished section of artificial willemite 
was arranged in the field of a microscope so that the a-rays from 
a polonium preparation should strike it at a small angle. At a 
magnification of 400, point scintillations were not seen, but luminous 
lines of 0'02 mm. length. These represent the path of the a-particle 
in the crystal, and show that the number of centres is extremely 
large, and in the case of perfect crystals sufficient to ensure a scintil- 
lation for every a-particle hitting the crystal. J. F. S. 

The Meitner Nuclear Model of the Radio-elements as the 
Basis of a Relationship between the Range and Total Number 
of Nuclear Particles of the a-Radiators. Maximilian Camillo 
Neuburger (Z. physikal. Chem ., 1921, 99, 327 — 331). — A theoretical 
paper in which, on the basis of the Meitner nuclear model, a relation- 
ship between the range and the total number of nuclear particles of 
the a-radiators is deduced. The range of most of the a-radiators of 
the uranium, thorium, and actinium families is calculated by 
means of this new relationship and found to be in good agreement. 
The divergence of the two sets of values lies between ±0*8% and 
±1*8%. Applying this relationship to the hypothetical elements 
uranium III and uranium IV, it is found that the former is practically 
inactive whilst the latter has a much shorter life than uranium I. 
This is further evidence against the existence of these hypothetical 
isotopes (cf. this vol., ii, 85). J. F. S. 

Beta Rays and Atomic Number. J. L. Glasson (Phil. Mag., 
1922, [vi], 43, 393 — 396). — A theoretical paper in which the re- 
lationships between the atomic absorption, a, and the atomic 
scattering, p, of p-rays respectively and the atomic number are 
considered. The values of a, p, the atomic absorption a-ccA/D , 
the atomic scattering 6=pA/Z), the atomic weight A, the density 
D, and the atomic number N are tabulated for a number of elements 
from magnesium to bismuth. It is shown from the table that the 
values of a are approximately constant for elements of the same period 
of the periodic system ; the elements examined fall into four groups 
which have values for a in the ratio 1 : 2 : 3 : 4. Thpse groups are 
magnesium and aluminium, a=89; iron, cobalt, nickel, copper, 
and zinc, a= 172— 196; palladium, silver, and tin, a= 260 — 268; 
and platinum, gold, lead, and bismuth, a=348 — 372. It therefore 
seems likely that the value of a is a periodic function of the atomic 
number. The value of b increases with the atomic number of the 
element and on plotting log b against log N a curve is obtained 

7*— 2 
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which is represented by log 6=2*09 log X— 0*44 and therefore 
6=0-36 x J.F.S. 

Scattering of Rontgen Rays by the Atoms of a Crystal. 

W. L. Bragg, R. W. James, and C. H. Bosanquet ( Z . Phyaik , 
1921, 8, 77 — 84). — A theoretical paper in which the experimental 
results previously published (A., 1912, ii, 477) on the scattering of 
Rontgen rays by the sodium and chlorine atoms of rock-salt crystals 
have been used in connexion with the arrangement of the electrons 
inside the atom. In the case of the sodium atom, the expected 
amplitude curve has been calculated for the case that of the eight 
exterior electrons four vibrate in di-quantic circular orbits and 
four in di-quantic elliptical orbits, and it is shown that such a 
model has a very satisfactory agreement with the experimental 
facts. J. F. S. 

Characteristic X-Rays from Boron and Carbon. A. Ll. 

Hughes (Phil. Mag., 1922, [vi], 43, 145 — 161). — The photoelectric 
effect of the radiation from carbon and boron bombarded by 
electrons has been measured as a function of the energy of the 
electrons. Two slight but definite breaks in the curves for both 
carbon and boron were obtained. These are considered to cor- 
respond with the X- and ^-absorption wave-lengths. The breaks 
occur at 215 volts (x~57‘5) and 34 5 volts (X=358) for carbon 
and 148 volts (x=83*5) and 24*5 volts (X=505) for boron. The 
L point for carbon is in good agreement with the measured values 
recently obtained by Millikan (. Astrophys . J., 1920, 52, 47) for the 
L emission lines of carbon vapour. The K points for carbon and 
boron are approximately where they would be expected on extra- 
polating the known values of the K a critical absorption wave-lengths 
for elements heavier than magnesium. J. F. S. 

Absorption of the K X-Rays of Silver in Gases and Gaseous 
Mixtures. P. W. Burbidge (Phil. Mag., 1922, [vi], 43, 381 — 
389). — The total absorption coefficient of silver K radiation has 
been measured in air, carbon dioxide, sulphur dioxide, and methyl 
iodide vapour. Using the same silver K radiation, it has been 
shown with mixtures of sulphur dioxide and air, carbon dioxide 
and air, sulphur dioxide and carbon dioxide, and methyl iodide and 
air that the absorption in gases is atomic (as in the case of solids 
and liquids) and therefore additive in mixtures and compounds. 

J. F. S. 

Experimental Decision of the Question of the Radioactivity 
of all Elements. II. G. Hoffmann (Z. Physik, 1921, 7, 254— 
259 ; cf. A., 1920, ii, 575). — Making use of the very sensitive method 
of measuring a-ray activity previously described (he. cit.), the 
author has extended his measurements to platinum. The measuring 
instrument itself shows an a-ray activity represented by 0*3 — 0*5 
a -particle per hour. Using a cleaned platinum dish of 39 sq. cm. 
surface, an activity of 14*6 per hour for the whole dish is recorded, 
or 0*39 per sq. cm. The measurements were made over a period 
of about fifty hours. The results are analysed for a-rays which 
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may come from known a-radiators of all ranges uniformly distributed 
through the mass of the platinum and for a-radiators situated on 
the surface of the platinum, and the analysis indicates a definite 
a-ray activity of platinum. J. F. S. 

Protactinium Content of Pitchblende Residues and the 
Branching Relationship of the Actinium Series. Otto Hahn 
and Lise Meitner (Z. Physik, 1921, 8, 202 — 204). — A criticism 
of the value put forward by St. Meyer (Mitt. Inst. Rad . Forsch ., 1920, 
127) for the branching relationship of the actinium series. The 
value, 4*2%, is about 25% higher than that found by the present 
authors, 3±0*3%. it is shown to be probable that Meyer’s pre- 
paration contained 1 — 2% of ionium, which would explain the 
difference in the two figures. J. F. S. 

Existence of Isotopes of Uranium and the Meitner Nuclear 
Model. Maximilian Camillo Neuburger ( Z . physikal. Chem ., 
1921, 99, 321 — 326). — The author discusses the position of uran- 
ium--^ in the disintegration series from the point bf view of Meitner’s 
nuclear model. The position given by Hahn (A., 1921, ii, 498) in 
the series U m a > U Z x XJZ 2 U IV is criticised, and it is shown, 
for several reasons, that only two elements of the uranium type, 
uranium I and uranium II, can possibly exist. The elements 
uranium II and uranium III are shown to be identical and the 

J UX x UX 2 ^ Io 

disintegration series : U! ^ U n v. is 

« * vz x uz 2 ^ uy 

put forward to represent the disintegration of uranium. A method 
for the detection of isotopes of the fourth order (this vol., ii, 107) 
is described. It consists in determining the number of particles 
emitted by the disintegrating substance; should this number be 
in keeping with the disintegration constant, then the substance 
does not consist of isotopes of the fourth order, but of a single 
element. J. F. S. 

A New Radioactive Substance. A. Piccard and E. Stahbl 
(Physikal. Z. } 1922, 23, 1). — A quantity of uranium-X, separated 
from uranyl nitrate by the ether-water method, has been repeatedly 
measured with respect to its [3 -radiation for a prolonged period. 
It is shown that in addition to the hard (3-radiation of uranium-X, 
there is a soft radiation which with increasing age of the preparation 
decreases more and more slowly ; this indicates the presence of a 
substance of longer life than uranium-X. This substance has been 
provisionally named uranium- V. It has an approximate half life 
of forty-eight days, or about twice as long as urauium-X 1 . The 
(3 -radiation due to this element is half absorbed by an aluminium 
sheet 0*003 mm. thick, that is, the absorption coefficient is 2300 
cm.” 1 Al. It is shown that this substance may be a member of the 
actinium series, but it has not been decided whether it or uranium- Y 
is the first thorium isotopp in the disintegration series put forward 
by one of the authors. J< F. S. 
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Some Oxidising Properties of Thorium-X. Pierre Lemay 
and L4on Jaloustre (Corrupt, rend., 1922, 174, 171 — 172). — 
Thorium-X exerts a very marked catalytic action in the oxidation 
of adrenaline and morphine, the oxidation being much more rapid 
than in the presence of manganese salts. Oxidation could not, 
however, be proved in the case of the primary alcohols of the fatty 
series. W. 6. 

Ionisation Tension of the Halogen Hydrides. Paul Knip- 
ping (Z. Physik , 1921, 7, 328 — 340). — The ionisation tension of 
hydrogen cyanide, chloride, bromide and iodide has been deter- 
mined by the method previously described by Franck and Knipping 
for helium (A., 1920, ii, 72). The following values are recorded : 
hydrogen cyanide, 1 5*5 volts, 357 Cal. ; hydrogen chloride, 14*4 
volts, 331 Cal.; hydrogen bromide, 13*8 volts, 317 Cal.; and 
hydrogen iodide, 13*4 volts, 308 Cal. The electron affinity, in Cal. 
and volts, the limiting wave-length, and frequency have been 
calculated for chlorine, bromine, and iodine, and the values com- 
pared with those of other investigators. The following values 
are recorded: chlorine, 98 Cal., 4*26 volts, X=2890, v=34600; 
bromine, 68 Cal., 2*96 volts, X=4150, v=24100, and iodine, 61 Cal., 
2-65 volts, X=4600, v=21500. J. F. S. 

Ionisation and Excitation Tension of Nitrogen. Erich 
Brandt ( Z . Physik , 1921, 8, 32 — 44). — The ionisation tension of 
nitrogen has been found to be 17*76 ±0*1 volt with reference to 
the resonance tension of helium, 20*5 volts. Higher ionisation 
stages have been found at 25*41 ±0*1 volt and 30’72 ±0*2 volt, 
both with reference to the value 17*75 volts. The limits of light 
excitation of the nitrogen molecule by electron collisions have been 
investigated, and an analogy between the light-electric curve and 
that of band emission is pointed out. J. F. S. 

Electrical Conductivity of Zinc Sulphate Solutions in the 
Presence of Sulphuric Acid. Herman V. Tartar and Harmon 
E. Keyes (J. Ind. Eng. Chem., 1921, 13, 1127— 1129).— The 
conductivity of zinc sulphate solutions increases with the sulphuric 
acid concentration, but the conductivity of sulphuric acid is de- 
creased by the addition of zinc sulphate ; when magnesium sulphate 
is added to a strongly acid zinc sulphate solution, an additional 
deorease in conductivity occurs. The addition of small quantities 
of gelatin does not affect the conductivity. The temperature 
coefficients of conductivity vary, and are a function of the acid 
and zinc concentration. During the electrolysis of zinc sulphate 
solutions there is an increase in the volume of the solution, the 
increase amounting to 1*5% for each 100 grams of zinc deposited. 

W. P. S. 

Anomalous Dissociation in Aqueous Solutions. A. J. 
Rabinowitsch (Z. physikal. Chem., 1921, 99, 338 — 360). — By 
anomalous dissociation is understood # the phenomenon whioh 
occasions a decrease in the molecular or equivalent conductivity 
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with increasing dilution, that is, the degree of dissociation, as 
expressed by a=X/X 00 , decreases with increasing dilution. With 
the object of finding a connexion between the viscosity and the 
electrical conductivity of solutions of salts in water, the author 
has determined the density, viscosity, and electrical conductivity 
of aqueous solutions of caesium chloride, cadmium chloride, cadmium 
bromide, cadmium iodide, zinc bromide, zinc iodide, and sodium 
iodide at 0°, 25°, and 50°. It is shown that in the case of caesium 
chloride the viscosity and the conductivity are very .closely con- 
nected. A comparison of the corrected molecular conductivity 
curves and the relative viscosity curves at 25° and 50° for the 
halogen salts of cadmium with one another and with those of 
other salts shows that the form of the relative viscosity curve 
has a strong influence on the form of the X^ a curve. In those 
cases with a high value for rj a , the introduction of the usual viscosity 
correction of the Xr/ a curves can lead to an anomalous form of the 
curve because of over-correction. This anomaly is general in the 
case of highly concentrated aqueous solutions. The over-correction 
is explained as follows : In introducing the correction, it is assumed 
that the ionic mobility is inversely proportional to the viscosity 
of the medium. This assumption, however, does not hold because 
a reduction of the ionic diameter is brought about by increasing 
cqncentration, due largely to a dehydration of the ions. With 
increasing temperature, the anomaly extends over a considerable 
portion of the \rj a — V curve. This is in opposition to the view 
that the anomaly is due solely to the over-correction on account 
of a reduction of the ionic diameter. If the over-correction is 
due alone to the inapplicability of Stokes’s law to all concentrations, 
then it is to be expected that the minimum, displaced on warming, 
should correspond with higher viscosity values; but since this is 
only observed in the case of caesium chloride, it follows that this 
cause of over-correction does not explain the anomaly in all cases. 
It is held that the anomalous form of the conductivity curve is 
not to be explained by the over-correction alone, but is due to 
several causes. It is suggested that the causes which bring about 
the “ true anomalous dissociation ” in non-aqueous solutions are 
operative in aqueous solutions also. This suggestion would explain 
the displacement of the minimum with increasing temperature, 
since with increasing temperature water in respect of its dielectric 
constant approaches in behaviour the other solvents. It is also 
shown that in concentrated aqueous solutions, in addition to the 
over-correction of the conductivity values, there is also a typical 
anomalous progression of the molecular and equivalent conductivity, 
which in all probability has its origin in the same causes as in 
non-aqueous solutions. J. F. S. 

Electrolytic Dissociation of Salts in Concentrated Solutions, 
and in the Fused and Solid States. A. J. Rabinowitsch 
(Z. physical. Chem ., 1921, 99, 417 — 433; cf. preceding abstract). — 
The conductivities, viscosities, and densities of aqueous solutions 
of caesium chloride, silver nitrate, ammonium nitrate, thallium 
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nitrate, and thallium silver nitrate were determined at high con- 
centrations. In the case of thallium ammonium nitrate the results 
were extended to the fused salt. The molecular conductivities 
were extrapolated to the pure salts. After the application of the 
viscosity correction, all the molecular conductivity curves assumed 
an abnormal form, and on extrapolation to pure salt gave high 
values of where /a is the molecular conductivity and rj a the 
relative viscosity. The values of =a were therefore 

abnormally. high. The true values of a for the salts probably 
lie between the values calculated from the corrected and the 
uncorrected (ft/zO conductivities, and nearer the former. The 
course of the dissociation in very concentrated solutions is thus 
abnormal. The extrapolation was confirmed by the form of the 
curve for thallium silver nitrate, which continued smoothly up to 
the fused salt. J. R. P. 

Reversal of the Molecular Conductivity Curve and Abnormal 
Dissociation. A. J. Rabinowitsch ( Z . physikal. Chem ., 1921, 
99, 434 — 453; cf. preceding abstract). — Abnormal dissociation 
occurs when the degree of dissociation (or the molecular con- 
ductivity) decreases with increasing dilution. It is most commonly 
observed with non-aqueous solutions, and is most marked when 
the dielectric constant of the solvent is small. The various hypo- 
theses which have been advanced to account for the phenomenon 
are reviewed. In the ordinary method of representation of con- 
ductivities, the dilution V is taken as the variable volume of 
solution in which a constant weight of one gram equivalent of 
solute is dissolved. The author considers the results obtained 
when a constant weight of one gram equivalent of solvent is taken 
and the volume V 1 of solution containing it is taken as the dilution. 
If k is the specific conductivity, the product AF 1 =/x 1 is the newly- 
defined molecular conductivity. The curves representing the 
values of and V l are called “ reversed conductivity curves.” 
When only one constituent of the solution is capable of ionisation 
and the other is a strong ioniser (for example, acetic acid in water), 
the original molecular conductivity curve is normal but the reversed 
curve is abnormal, exhibiting a maximum but not a minimum, 
after correction for viscosity. When the ionising constituent is 
also a strong ioniser (for example, silver nitrate in aniline or water), 
the original curve is abnormal, without a maximum, or apparently 
abnormal (without correction). The reversed curve is normal 
(water in silver nitrate and thallium silver nitrate), or, in conse- 
quence of the uncorrected increase in viscosity is apparently 
abnormal (aniline in silver nitrate). When neither constituent is 
ionisable, but when its polymeride or solvate is ionisable, then 
in both cases abnormal curves result, in the latter case with a 
maximum, the position of which indicates approximately the 
maximum content of solvate in the solution. To the right and left 
of the maximum the conductivity decreases in consequence of the 
diminution of solvation due to insufficient quantity of solvent and 
to depolymerisation respectively. Examples of such curves are 
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furnished by acetic acid and aniline and by acetic acid and pyridine. 
A definition of abnormal dissociation is given. J. It. P. 

Effective Potential Difference of Electro-osmosis and 
Allied Phenomena. H. Freundlich (Trans. Faraday Soc ., 
1921, 16 , Appendix, 146 — 149). — A theoretical paper in which the 
author discusses the nature of the potential difference at work 
in electro-osmosis, cataphoresis, and allied phenomena. A great 
deal of experimental work is reviewed, and it is shown that 
the Nemst potential difference, c, is in no sense identical with 
the electrokinetic potential difference, £; the Nemst potential 
represents the total difference between the interior of the first 
phase and that of the second phase, the electrokinetic potential 
represents that portion of the difference which falls within the 
displaceable liquid layers. J. F. S. 

Selenium [Cells]. Wilhelm SpIth (Z. Physik , 1921, 8, 
165 — 183). — The influence of illumination on the dielectric constant 
of selenium has been investigated in connexion with the fatigue 
and inertia of the element. It is shown in all selenium cells that 
the change in conductivity on illumination runs parallel with a 
change in capacity. The final capacity value and the final con- 
ductivity are reached with similar inertia phenomena. The conduc- 
tivity ot the cells increases two- or three-fold on illumination, but 
the capacity increases only 5%. A cell which, with respect to its 
conductivity, exhibits fatigue, also exhibits the same phenomenon 
with respect to its capacity. The dependence of the change in 
capacity on the intensity of illumination is much the same as that 
of the conductivity. With increasing intensity of illumination, 
the sensitiveness of the capacity increases in a parabolic manner. 
The inertia on darkening the cell is greater than the inertia on 
illumination as far as the capacity effect is concerned, and, further, 
it is considerably smaller in soft cells. The fatigue effect in soft 
cells on intense illumination is more marked, both with regard to 
the capacity change and the conductivity. The author has put 
forward an hypothesis of the mode of action of the selenium cell 
and has calculated the equilibrium of the cell for illuminated and 
dark conditions. J. F. S. 

Fatigue of Alkali Metal Cells in the Neighbourhood of the 
Discharge Potential and the Influence of this on the Results 
of Photometric Measurements. H. Rosenberg ( Z . Physik , 
1921, 7, 18 — 64). — Sodium, potassium, and rubidium photo- 
electric oells have been examined in connexion with the fatigue 
effects often noticed in these cells. It is shown that these cells, 
when filled as usual with an inactive gas, rapidly exhibit fatigue 
effects and also a rapid recovery. The effects are apparently not 
proportional to the intensity of the light or to the photoelectric 
ourrent. In addition, slow changes of the sensitiveness of the 
cells are observed, which must be regarded as a type of fatigue 
effect. The cause of the fatigue is found to be due to the adsorption 
of a positively charged layer of gas by the alkali metal, but it is 
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not decided whether electron absorption or a reduction of the field 
is the ultimate cause of the fatigue effect. The process appears 
to be intimately connected with the appearance of a powerful 
collision ionisation. The pure photo-effect is shown to be strictlv 
proportional to the amount of light which has entered the oell. 
Taking into account these phenomena, a photometric process has 
been tested which leads to intensity ratios which are accurate 
to 0*1%. . J. F. S. 

Equilibrium Law of Electrolytes. K. Jablczy^ski and 
F. J. Wisniewski (Roczniki Chemji , 1921, 1, 116 — 134). — The 
authors have deduced a dilution law of the form n 4 / 8 /n 0 =i and have 
used this to calculate the value of k for potassium, sodium, and 
lithium chlorides, using data obtained from cryoscopic measure- 
ments. It is shown that only in the case of potassium chloride 
is the value of k constant, whilst in the case of the other two salts 
it may have even negative values. These facts are explained by 
hydration of the ions. Corrections which take into account the 
hydration have been introduced into van’t Hoff’s equation, and 
lead to a remarkably constant value for k in all three cases ; thus 
for potassium chloride k = 3 ’09, for sodium chloride 3*10, and for 
lithium chloride 2*93. Furthermore, the number of molecules of 
water combined with the various ions has been calculated as 
follows: potassium, 0; sodium, 3; lithium, 11; chlorine, 0. 
Hydrochloric acid behaves in the same way as the salts mentioned, 
and when the hydrogen ion is taken as combined with nine mole- 
cules of water a very constant value, 4*74, is obtained for k. The 
equation has been applied to those weak electrolytes which 
apparently follow Ostwald’s dilution law. The value of k has 
been calculated for acetic acid from cryoscopic measurements and 
a remarkably constant value 0*00504 obtained, whereas the value 
of k calculated from Ostwald’s equation increases considerably 
with increasing concentration. On applying the equation to 
ebullioscopic data of solutions of the chlorides mentioned above, 
it is shown that the value of k increases even more strongly than 
when cryoscopic data are used. This is explained by assuming 
that the ions are more heavily hydrated at 100° than at 0°. This 
is shown to be in keeping with facts. The value of k at 100° is 
smaller than that at 0°, which shows that the degree of ionisation 
decreases witfi increase of temperature. This the authors attribute 
to a fall in the dielectric constant of water with increase of tem- 
perature. A rule has been deduced, in keeping with facts, which 
shows that the equilibrium constant of salts in aqueous solution 
is proportional to the dielectric constant of the solvent. J. F. S. 

Velocity of Sound in Air and Hydrogen at 0° and 1 Atm. 

E. GRttNEiSEN and E. Merkel (Ann. Physik , 1921, [iv], 66, 344 — 
364). — The velocity of sound in air is found to be 331*57 m./sec. 
and in hydrogen 1260*6 m./sec. The ratio of the specific heats 
for air is C p /C v = 1*4034 and for hydrogen 1*408, both at 0° and 
760 mm. J. F. S. 
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Specific Heats of Ammonia, Sulphur Dioxide, and Carbon 
Dioxide. J. R. Partington and H. J7 Cant (Phil. Mag., 1922, 
[vi], 43, 369 — 380). — The ratio of the specific heats k=c p /c v for 
ammonia, sulphur dioxide, and carbon dioxide has been deter- 
mined by a method depending on the relative velocities of sound 
in the gases and in air. The specific heats have been calculated 
using Berthelot’s equation of state in all calculations. The following 
results were obtained at one atmosphere pressure : ammonia at 
14*5°, c p /c v , 1*308, C p 8*77 cal., C v 6*70 cal. ; sulphur dioxide 
at 13*2°, c p /c v , 1*290, C p 9*47 cal., C v 7*34 cal.; carbon dioxide 
at 20°, c p \c v , 1*303, C p 8*76 cal., C v 6*72 cal. J. F. S. 

Numerical Values of the Gas Constants. F. Henning 
( Z . Physik , 1921, 6, 69 — 72).— The data on which the gas constant 
is based have been critically discussed and, on the basis of the most 
trustworthy experimental data, the value of this constant, in different 
units, has been calculated. The following values are recommended 
for general use as the most accurate, i2=0 , 082Q4 I ) = 0*00003 litre- 
atm. /degree mol.; /?=(8*313±0*003)10 7 erg/degree mol.; and 
i?=l *986^0*001 cal. 16 /degree mol. J. F. S. 

Theoretical Determination of the Chemical Constants of 
Monatomic Gases. E. Brody (Z. Physik , 1921, 6, 79 — 83). — 
The author have deduced a mathematical expression for calculating 
the chemical constants of ideal monatomic gases on the basis of 
the first quantum theory and from statistical considerations. The 
expression obtained is the same as that deduced by Stem (A., 1919, 
ii, 219) and Planck ( Sitzungsber . Preuss. Akad. Wiss. Berlin , 1916, 
653) . The expression has the form C— log* (27rra) 3 2 k 52 /h z . J. F. S. 

Chemical Constants of Sodium and Potassium. R. Laden- 
burg and R. Minkowski (Z. Physik , 1921, 8, 137 — 141). — The 
chemical constants of sodium and potassium have been calculated 
from existing data on the specific heat, vapour pressure, and latent 
heat of fusion of these elements. In the case of sodium, the value 
of the chemical constant C is found to be 0*846, and on inserting 
this value in the equation (7=(7 0 +l*5 log M, where M is the mole- 
cular weight, the value of the constant C 0 is found to be —1*20 
instead of —1*59, as in the case of mercury, argon, hydrogen, 
cadmium, and zinc. The data on which the calculation is based 
are analysed with the object of finding the cause for the discrepancy. 
In the case of potassium, the value of C is found to be 1*016, which 
gives the value of C 0 as —1*37. J. F. S. 

Absolute Entropy and Chemical Constants. Max Planck 
(Ann. Physik , 1921, [iv], 66, 365 — 372). — An answer to the 
criticism of Ehrenfest and Trkal (ibid., 1921, 65, 609) in which the 
difficulties in calculation of entropy experienced in the author’s 
book (“ Theorie der Warmestrahlung, ’ ’ 1921) are pointed out. 
It is also doubted whether the equation s—k log W, in which W is 
the thermodynamic probability, will give the value of the entropy. 
The author answers the objections and criticisms and points out 
that they arise from a confusion of terms. J. F. S. 
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Equation of Condition. Rudolf Wegscheider (Z. physikal. 
Chem., 1921, 99, 361 — 382.) — A theoretical paper in which the 
equation of condition put forward by Wohl (this vol., ii, 117) is 
discussed and criticised. It is shown that this equation of condition 
leads to results which can scarcely be accepted; for example, the 
decrease of pressure at constant volume with increasing temperature 
in liquid systems, consequently this equation can have no theoretical 
significance. The critical point is always given by equations of 
condition which yield isotherms of the van der Waals form, by the 
coincidence of the three roots of the equation v—f(p . T). The 
equality of four roots involves the introduction of a relationship 
between the constants; the equality of two roots leads to con- 
ditions which include, in addition to the critical point, also the 
maxima and minima. J. F. S. 

Physical Properties of Vapour-Liquid Systems. I. 

Wojciech Swientoslawski ( Roczniki Chemji, 1921, 1, 276 — 296). 
— Starting from relationships based on van der Waals ’s hypothesis 
of corresponding conditions, t =T/T c and d e /d=K=f(T). Where 
T, d, T c , and d c are the temperature and corresponding density 
and T e and d e the same critical values, the author has deduced 
the following regularities from the experimental work of Young, 
Amagat, Mathias, Villard, Kamerlingh Onnes, and Crommelin. 
(1) The value of K or log K increases with increasing molecular 
weight of the liquid, and also when the liquid is associated. (2) 
Oxygen and argon have small values for K. In the case of associ- 
ated liquids, it is shown that the concentration of non-associated 
molecules, y , is given by y%=lOOKjK Ai where K=d c ld p for a 
non-associated liquid and K A is the same ratio for an associated 
liquid at the same relative temperature (7=const.). The con- 
centration of non-associated molecules in methyl alcohol and 
propyl alcohol increases proportionally to the temperature, but 
this is not true for ethyl alcohol. Ramsay’s results for water 
and ethyl alcohol are satisfactory if it is assumed that the associated 
molecule of water contains three simple molecules and that of 
ethyl alcohol two simple molecules. The value of K plays an 
important role in all cases where the physical state of a system 
liquid-vapour is characterised. The relationship between the 
surface tension y and the reduction of pressure below the meniscus 
in a capillary tube of radius r is given by (2y/rA/) r »oonst.=Jr=const., 
and in the case of osmotic pressure (P/A/) r „oon 8 t.=A— const. The 
constant of Trou ton’s rule may be calculated by the equation 
Wmoi—bB log e i£=20*4, in which B=2 cal. log e A=2*303, log J(h ff = 
2*203 X 2*38 or 2*38, depending on the ratio K—d c jd v for the liquid 
at the relative boiling point t=0*65 under a pressure of one 
atmosphere. J. F. S. 

Physical Properties of Vapour-Liquid Systems. II. 

Wojciech Swientoslawski (Boczniki Chemji , 1921, 1 , 297—304; 
cf. preceding abstract). — It is shown that over the range of relative 
temperatures r== 0*50 to t=0*95 the expression d c z /Tlog t K^B is 
constant, where d c is the density of the liquid, and K the ratio d c /dp in 
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which d P is the density of the vapour at the absolute temperature T. 
The deviations of B never exceed a mean amount of ±2*3%. A 
minimum value of B is found between r=0*85 and 0*90 and a 
maximum about t= 0*60 — 0*65. Associated liquids are exceptional ; 
these show a continual increase in the value of B from t= 0*50 to 
the critical temperature t=1. J. F. S. 

Vaporisation Coefficients of Solid and Liquid Mercury. 
M. Volmer and I. Estermann (Z. Physik, 1921, 7, 1 — 12). — The 
authors have determined the velocity of vaporisation of mercury 
at temperatures from 59° to —180°. This demands the determin- 
ation of the fraction, (a), of the vaporised mercury which is con- 
densed on a cooled surface, whilst the rest (1— a) is reflected. It 
has been previously shown by Knudsen (Ann. Physik , 1915, [iv], 
47, 697; 1916, 50, 472) that at 19*45° a=0*95, but at -140° 
a= 1*00. For the temperature range 59 — 0° the rate of vaporisation 
and consequently the value of a has been determined by measuring 
the rate at which a small globule of mercury deposited on the 
interior of the outside wall of a highly evacuated Dewar vessel 
filled with liquid air decreases. The Dewar vessel is kept in a 
thermostat at the required temperature during the experiment 
and the temperature of the bath up to 40° is taken as the tem- 
perature of the mercury, but for higher temperatures a correction 
is applied to the bath temperature to get the temperature of the 
mercury. This method is inapplicable at temperatures below 0° 
and above 60°. For these temperatures, 0° to —64°, the rate of 
vaporisation is determined by measuring the rate of change of 
the electrical resistance of the condensed film of mercury. A 
third method is also described which depends on the difference of 
readings in a graduated capillary tube due to vaporised mercury. 
The results show that for pure liquid mercury, irrespective of the 
temperature, the value of a is unity, but for solid mercury it is 
less than unity and decreases with decreasing temperature. It is 
shown that with sulphur, phosphorus, and benzophenone the value 
of a lies between 0*2 and 0*5. It is also shown that there is a close 
connexion between a and the extent to which a liquid may be 
supercooled. J. F. S. 

Coefficients of Vaporisation and their Relationship to 
Ostwald’s Step Rule. M. Volmer and I. Estermann (Z. 
physikal. Chem., 1921, 99, 383 — 394). — The coefficient of vaporis- 
ation, a, has been determined for mercury over the temperature 
+59° to —64°, and found, for the liquid phase, to be equal to unity 
irrespective of the temperature. The known expression <?= 
1 /V5SB . VM jT . p expresses actually the velocity of vaporisation 
for all temperatures : If this equation yields results for other 
substances similar to those obtained for mercury, then it becomes 
the first strictly true reaction velocity equation. In the case of 
solid mercury a is found to be approximately 0*9. The ratio a 
(solid)/a (liquid) has been determined for sulphur, phosphorus, 
and benzophenone and the values 0*3 — 0*4, 0*4 — 0*5, and 0*25 
respectively have been obtained. The Ostwald step rule and the 
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limits of its applicability to the separation of the liquid and solid 
phases from the vapour condition are shown to be due to the 
different a- values of the solid and liquid phases. J. F. S. 

The Separation of Miscible Liquids by Distillation. II. 
Arthur Felix Dufton (T., 1922, 121, 306—308). 

Divergences of the Value of the Mechanical Equivalent of 

Heat. Wojciech Swientoslawski (Roczniki Ghemji , 1921, 1, 
171 — 177). — The author gives a short description of facts which 
show that the value of the mechanical equivalent of heat requires 
exact verification. It is shown to be probable that the values 
obtained by electrical and mechanical methods are not in agree- 
ment. The measurements of Jaeger and Steinwehr show that in 
bomb calorimetry conditions often exist which increase the amount 
of heat obtained by the introduction of electrical energy into a 
calorimeter. It is also pointed out that adiabatic calorimetry has 
not been employed in the measurement of this constant. J. F. S. 

Heat of Vaporisation of Sodium and the Probability of the 
Transition of the Sodium Atom from the Resonance to the 
Normal Condition on the Basis of Optical Measurements. 

R. Ladbnburg and R. Minkowski (Z. Physik , 1921, 6, 153 — 
164). — The authors have measured the magnetic rotation of the 
plane of polarisation in the immediate neighbourhood of the D 
line by the method described by Senftleben {Ann. Physik , 1915, 
[iv], 47, 949) at various temperatures of the emitting vapour. 
The sodium used was contained in an air-free glass tube in an 
electric furnace the temperature of which was constant to ±0*1°. 
It is shown that the dependence of N (the number of electrons 
which vibrate with the atoms) on the temperature can be regarded 
as a relative vapour pressure curve, if the theory that N is pro- 
portional to the number of sodium atoms present is accepted. 
Calculation from the experimental results leads to the value for 
the heat of vaporisation of sodium l T ~ o=25*9 Cal. This value is 
probably uncertain to about 2%. J. F. S. 

Action of Forces between Separated Atoms in Diamond 
and Aliphatic Molecules. K. Fajans (Z. physikal. Chem ., 1921, 
99 , 395—415). — -A theoretical paper in which it is shown that if 
in analysing the results of heat of combustion experiments the 
assumption is made, as a first approximation, that only neigh- 
bouring atoms have a noticeable energetic action on one another, 
then it appears that the firmness of a C-C linking in the diamond 
is somewhat greater than that in aliphatic hydrocarbons. From 
this it follows that the heat of combustion of hydrocarbons with 
branched chains should be somewhat smaller than that of the 
straight chain isomerides, a conclusion which is in keeping with 
experimental data. To explain the above relationships it is 
assumed, (1) that the energy of the C-C linking in aliphatic sub- 
stances and diamond is constant, irrespective of whether or no 
the carbon atom is bound to further carbon atoms or also with 
hydrogen. (2) That separated and distant atoms have a notice- 
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able energetic action on one another. As a second approximation 
in the quantitative analysis, only those linkings which lie on a 
common edge of the tetrahedron are considered. From a com- 
parison of diamond with the hydrocarbons the relationship y m — 
2 x m -\-h 1—2 Cal., between the energies of the three types of 
edge linkings (C-C, C-H, H-H), where y m > %m> and h are re- 
spectively the energies of formation of the three types of linking. 
This relationship indicates a method of explaining the difference 
in properties of the chain isomerides and also the exceptional 
position of the first member of homologous series. In the case of 
aliphatic hydrocarbons, alcohols, ketones, and esters of mono- 
basic acids, the chain isomerides with low boiling point and heat 
of vaporisation possess a lower heat of combustion, a stronger 
saturation of the forces in the molecule corresponding with a 
weaker intermolecular force. The difference in the boiling points 
and the specific heats of the chain isomeride is* therefore brought 
into relationship with the difference in the intramolecular energy, 
and the latter is attributed to the mutual action between separated 
and distant atoms. J. F. S. 

The Meaning of the Atomic Constants of Heat of Com- 
bustion and Molecular Refraction. Walter HOckel (J. pr. 
Ghem. t 1921, [ii], 103, 241 — 248). — A theoretical paper, in which the 
author states the various relations that have been found by Steiger 
(A., 1921, ii, 473) and others between the various “ atomic ” and 
“ linking ” constants of organic compounds and of the elements 
forming them, and points out some relations that seem to follow. 

W. O. K. 

New Data in the Thermochemistry of Organic Substances. 

Wojcieoh Swientoslawski (Roczniki Chemji, 1921, 1, 305—315). 
— The heat of dissociation of hydrogen, chlorine, bromine, iodine, 
and solid carbon into individual atoms, determined during recent 
years, has been used to obtain the value of the constant c of 
the equations (C—I)=(H— I)+e— 3 ; (C— Br)=(H— Br)+€— 3 ; 

(C— C1)=(H— Cl)+€ ; (C— C)=(H— C)+e; (C-N)=(H-N)+c; 

(C— -S)=(H— S)+€+2 ; (C— 0)=(H— 0)+€+5 ; (C-H)=(H- 
H)+c+15. The symbols (C — I), (H— I) indicate the heat of 
formation of the single link between the atoms named. When 
the values 81*3 Cal., 106 Cal., 46 Cal., and 36 Cal. are taken as the 
heat of formation of the molecules of hydrogen, chlorine, bromine, 
and iodine, respectively, as represented by 2 X—=X 2 +Q Cal., 

and the heat of formation of solid diamond as -C- =C8oiX287 

Cal., it is possible to calculate the heat of formation of the links 
(C— C) and (C— H). According to Fajans (A., 1920, ii, 354), 
(C-C)=137*5 Cal. and (C— H)=117*0 Cal. Using the above data 
in the equations, a mean value of 20*6 is obtained for c. From 
the heat of formation of the linkings (H—C1)=115*5 Cal., (H— Br)= 
72*0 Cal., (H— I)=52*7 Cal., it is shown that (C—C1)= 136*3 Cal., 
(C-Br)=89*7 Cal., and (C— 1)=70*3 Cal. An analysis of the 
above results shows that the heat of formation of a link is ah additive 
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quantity made up of parts due to the links of the atoms concerned. 
These parts have been calculated as follows : (C— )=68*8 Cal., 
{H—)=48*2 Cal., (Cl-)=67*4 CaL, (Br-)=23’8 Cal., (I-)=4*4 
Cal. The heat of formation of a link between two atoms is the 
sum of the two atomio values. This regularity is probably existent 
in inorganic compounds also, for if the above atomic values of the 
halogens are subtracted respectively from the heat of formation of 
the corresponding haloids of potassium, the value of (K— ) is 
found to be 91*2, 94*5, and 93*7 Cal., and by the same method the 
value for sodium (Na— ) is 83*3, 84*0, and 82 # 7 Cal. J. F. S. 

Heat of Coagulation of Ferric Oxide Hydrosol with Electro- 
lytes. Frederick L. Browne and J. Howard Mathews (J. 
Amer. Chem. Soc ., 1921, 43, 2336 — 2352). — The heat of coagulation 
of ferric oxide hydrosol of various concentrations and purity by 
various concentrations of sodium oxalate, sulphate, chloride, and 
hydroxide, potassium ferricyanide, and sulphuric acid has been 
determined. It is shown that the dilution of ferric oxide hydrosols 
of varying purity is accompanied by measurable heat effects until 
the purity exceeds 21 or 22 (the ratio of gram equivalents of ferric 
oxide per litre to gram equivalents of chlorine per litre is termed 
the purity of the sol), beyond which point the heat of dilution 
is zero. If the heat of dilution per gram -equivalent of chlorine in 
the sol is plotted against the chlorine content, the curve is of the 
same nature as that for the heat of dilution of ferric chloride solutions 
of varying concentration. The thermal behaviour of ferric chloride 
solutions on dilution confirms the observations of Goodwin (Physical 
Rev ., 1896, 9, 251 ; 1900, 11, 193), to the effect that the hydrolysis 
of ferric chloride takes place in two steps, the first an instantaneous 
and the second a slow reaction. The mixing of ferric chloride 
solutions with common electrolytes involves very significant heat 
changes. The heats of coagulation have been reduced to curves 
showing the heat of coagulation as a function of the purity which 
vary widely in shape with the nature of the coagulant ; the heat 
effect is usually positive, but with sodium sulphate and sodium 
chloride at low purities it is negative. As the purity increases, the 
heat of coagulation becomes smaller, and finally becomes negligible, 
except in the case of sulphuric acid. The peculiar behaviour of 
this last electrolyte is due to solution of the ferric oxide. When 
the heat of coagulation is plotted against the concentration of the 
coagulating electrolyte, smooth curves are obtained which show 
no break at the point of limiting concentration. The heat effects 
observed on coagulating ferric oxide sols with electrolytes are to 
be attributed to the action of the electrolytes in the coagulants on 
the electrolytes, particularly ferric chloride, present in the sol. 
The change in dispersity of the ferric oxide on coagulation does not 
involve a greater heat change than 1 — 2 cals. /gram-equivalent of 
ferric oxide. In the case of ferric oxide hydrosols, there is no 
heat of peptisation analogous to the heat of solution of crystalloids. 

J. F. S. 

Ration Volumes in Permutite. Richard Lorenz (Z. Physik , 
1921, 6, 269 — 270). — A criticism of the work of Gunther-Schulze 
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on the determination of the kation volumes in permutite (A., 1921, 
ii, 624). It is pointed out that the value found for the alkali ion is 
practically the same as that of the alkali atom. It is suggested 
that the alkali ions in permutite fill only a small amount of the 
space and have a large space to vibrate in. This great mobility 
is characteristic of permutite. The kation radii calculated by 
Giinther-Schulze are probably too large, for the new determinations 
of Fajans and Herzfeld and also those of Lande are much smaller 
and lie very close to those calculated from the ionic mobility by 
Lorenz and Bom. J. F. S. 

The Velocity of Extension of Thin Layers of Oils on the 
Surface of a Sheet of Water. Paul Woog (Gompt. rend ., 1922, 
174, 162 — 165). — For fatty oils, where all the molecules intervene, 
the velocity of extension is practically proportional to the ratio 
(the carboxyl groups of the glycerides + the double linkings+the 
acidity)/viscosity. In mineral oils, however, the velocity of 
extension depends only on the unsaturated molecules, which are 
few in number, and hence the viscosity plays an insignificant part. 
In mixtures of the two types of oil, the results depend on the relative 
proportions in which the active fatty oil and the comparatively 
inactive mineral oil are mixed. W. G. 

High Pressure Due to Adsorption. William D. Harkins 
and D. T. Ewing (Chem. News , 1922, 124, 23 — 24, 31 — 35). — Cf. 
this vol., ii, 123. J. F. S. 

Electro-adsorption as a Purely Chemical Process. I. M. 
Kolthoff (Kolloid Z ., 1922, 30, 35 — 44). — The author discusses 
electro-adsorption (adsorption of ions) and from the experi- 
mental results of Freundlich, Oden, and others shows that the 
process is strictly a chemical one. The adsorption of copper, lead, 
morphine, codeine, papaverine, atropine, ferricyanide, oxalate, 
chromate, and iodate ions by norit carbon confirms this view. 
It is shown that the adsorption isotherm can be deduced directly 
from the stoicheiometric relationships, if it is assumed that the 
electro-adsorption is a process in which a sparingly soluble sub- 
stance, contained in the adsorbent, is converted by the adsorbed 
ion into another sparingly soluble substance. The coefficient l/n 
of the adsorption isotherm bears a direct relationship to the valency 
of the reacting substances. If l/n ia equal to a for a univalent ion, 
then it has the value a/2 for a bivalent ion and a/3 for a tervalent 
ion. This relationship is confirmed by the present experiments 
and by the earlier work of Freundlich and Oden. The significance 
of the quantity of the adsorbent is explained by the characteristic 
constitution of its surface layer of particles. The active ion, which 
determines the charge in the surface layer, and in adsorption 
forms the insoluble salt, is present in this layer in far larger concen- 
tration than in the liquid. When equilibrium has been set up on 
the surface of a particle, then the concentration of the active ion, 
in contact with the excess of reacting ions, is small. In such a 
case, if fresh adsorbent is placed in the liquid, then the reacting ions 
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are again in oontact with large concentrations of aotive ions, and 
the reaction commences anew. The general chemical theory in its 
relationships to colloid chemistry is shortly discussed. J. F. S. 

Origin of the Charge of a Colloidal Particle and its Neutral- 
isation by Electrolytes. Jnanendra Nath Mukherjee (Trans, 
Faraday Soc., 1921, 16, Appendix, 103 — 115). — The charge of a 
number of suspensoids has been shown to be due to the adsorption 
of a common ion and the nature of the chemical forces which cause 
this adsorption has been defined. The effect of the electrical charge 
of a surface (due to the disorption of ions) on ions of opposite sign 
has been theoretically investigated for the case when chemical 
action does not take place between the surface and the ion. It 
has been shown that the electrical forces are sufficiently strong to 
account for adsorption. The stability of the adsorption of an ion 
of opposite sign by electrical forces has been given a quantitative 
form, assuming that the charge of the surface consists of ions which 
can be treated as point charges widely separated from each other. 
Actual calculations justify this assumption. The reversal of the 
charge by electrical adsorption has been discussed. The following 
series of the adsorbability of kations by a negatively charged 
surface has been deduced from the theory: Th’*’ # >AT**>Ba‘ # > 
Sr">Ca ## >Mg**>H*>Cs’>Rb*>K*>Na*>Li\ This order is the 
same as that of the precipitating power of these ions for a 
number of suspensoids of widely differing chemical properties. 
Equations deduced from the theory agree satisfactorily with 
the experimental observations of Elissafoff (A., 1912, ii, 419) on 
electro-endosmosis. The chemical affinity of the surface atoms is 
not always negligible, and for this reason the series given above 
cannot be expected to hold in all cases. J. F. S. 

Electrical Theory of Adsorption. W. Harrison (Trans. 
Faraday Soc ., 1921, 16, Appendix, 116 — 118). — A criticism of 
Mukherjee’s theory of adsorption (cf. preceding abstract). The 
author is of the opinion that the double layer consists of a surface 
of rigidly fixed atoms under continuous bombardment of positively 
and negatively charged ions, any particular point on the rigid 
surface becoming in turn negative, neutral, and positive, these 
conditions arising in any order. The observed contact difference 
is the average effect of these conditions. When several kinds of 
atoms are present in the solution, the average number of any one 
of them at the surface will depend on their concentration, valency, 
and mobility. The variation of contact difference from negative 
to neutral and positive was observed with cotton and aluminium 
sulphate near the neutral point ( J . Soc. Dyers and Col., 1911, 27, 
279; 1918, 34, 91). These variations occurred during the same 
experiment, the readings being direct measurements of E,M.F. 
developed by filtration under pressure. J. F. S. 

Diffusion of Hydrogen through Iron and Platinum. 
Gerhard C. Schmidt and Th. LUcke (Z. Physik , 1921, 8, 152 — 
159). — The diffusion of hydrogen through iron and platinum has 
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been investigated. A sheet of the metal was fixed between two 
glass vessels, hydrogen was electrolytically generated on one side 
of the sheet and the potential on the other side measured over a 
period of time up to about twenty-four hours. The metal sheets 
were of various thicknesses. It is shown in the case of iron that 
the passage of the hydrogen through the metal is always indicated 
by a fall of potential. In the case of thin sheets, the fall of potential 
is observed as soon as the electrolysis commences; the fall of 
potential is rapid at first, and gradually becomes slower until, 
when the liberation of hydrogen has proceeded for some time, it 
becomes constant. With sheets of medium thickness (0*5 — 1*0 mm.) 
the fall of potential is gradual, and with sheets thicker than 1*0 mm. 
there is no fall of potential. On breaking the polarising current, the 
potential increases, the more quickly the thinner the metal. From 
this fact it is deduced that the hydrogen diffuses into the liquid. 
With thicker sheets, the increase of potential is slower, which is 
explained by the longer time required for the relatively large 
volume of hydrogen to diffuse into the liquid. Similar results are 
obtained in the case of platinum. The results show that the 
passage of hydrogen across platinum plates is a diffusion and not, 
as stated by Nemst and Lessing (Gdttinger Nachr ., 1902, 146), due 
to small pores in the metal. The Nemst-Lessing rule was shown 
by them to hold for palladium and thin sheets of platinum, but not 
for thicker sheets of platinum. It is shown that the reason for 
the rule holding with palladium is that on account of the great 
power of palladium for absorbing hydrogen practically none is 
liberated from the other side, and consequently the condition of 
the rule is obtained. J. F. S. 

Dispersoid Analysis of Non-aqueous Systems. Wolfgang 
Ostwald {Trans. Faraday Soc., 1921, 16, Appendix, 89 — 93). — 
The author describes the preparation of membranes and jellies 
suitable for dispersoid analysis of solutions in alcohol of 97%, for 
both dialysis and diffusion experiments. The mercury sulphide 
alcosol, the preparation of which is explained, is an especially 
stable sol suitable for these tests. Solutions of dyes, resins, neutral 
salts, fatty acids, and soaps, as far as at present examined, produced 
by the spontaneous solution of these substances in 97% alcohol, 
are all molecular-dispersed, or contain, at any rate, molecular- 
dispersed particles in considerable proportions. Zein, the protein 
of maize which is soluble in alcohol, is also found to be dialysable. 

J. F. S. 

Solubility. III. Solubility of Metal Ammonia Salts in 
Salt Solutions. J. N. Bronsted and Agnes Petersen (J. Amer. 
Chcm. Soc., 1921, 43, 2265— 2292; cf. A., 1920, ii, 536).— A long 
list of the solubilities of eighty-six cobalt, chromium, and rhodium * 
complex ammine salts in water at 0° and 20° is given in the paper. 
The solubilities of a large number of complex ammine salts of 
cobalt and chromium in solutions of potassium chloride, formate, 
chlorate, trichloroacetate, dichloroacetate, monoohloroaoetate, thio- 
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cyanate, hydroxide, nitrate, and phthalate; sodium chloride, 
sulphate, chlorate, nitrate, formate, oxalate, and benzenesulphon- 
ate; magnesium sulphate and chloride; calcium formate, acetic 
acid; and mono-, di-, and trichloro-acetic acids of various concen- 
trations have been determined at 0°. In the preceding P&P 6 * 8 
(loc. cit.) it was shown that the expression log /S/^ 0 =a(Cj ly8 -~Oo 1/8 ) 
represents approximately the solubility changes of salts in hetero- 
ionic solvents up to about 0-1 Absolutions, when a is a constant 
which for uni-univalent salt systems has the value 1/3, C is the 
concentration of the solvent salt, S Q the solubility in water, and S 
that in the salt solution at the same temperature. The experi- 
mental data furnished for salts of the same type in the present 
paper agree approximately with the formula, and an equation of 
the same type is found for bivalent salts. The individual nature 
of the salts employed is more pronounced in the larger amount of 
material now presented and tends to obscure any numerical 
regularity in salt systems of promiscuous types. The experiments 
lead to the following rules. The influence of the solvent increases 
with increasing valency of the ion of the solvent salt, which, in the 
case of ter-bivalent salts, leads to an enormous increase of solubility, 
even on the addition of solvents of very low concentration. When 
both the dissolved and dissolving ions are of higher valency, the 
effect of the sign of the electric charge is very marked, producing 
the highest solubility values when the multivalent ions of solvent 
and solute are of different sign. The reason for the appearance of 
individuality in the solubility curves is to be sought partly in the 
hydration of the solvent and the solute, and partly in the fact 
that in these ions the mass is not to be regarded as a point, but 
as a particle of varying size bearing a number of electric charges 
of opposite signs, the algebraic sum of which gives the valency of 
the ion. It is probable that the size of the ion in the present cases 
will have an influence of considerable magnitude. J. F. S. 

Probability of Spontaneous Crystallisation of Supercooled 
Liquids. C. N. Hinshelwood and Harold Hartley (Phil. Mag., 
1922, [vi], 43, 78 — 94). — The statistical investigation of the spon- 
taneous crystallisation of supercooled salol, phenol, p-toluidine, 
and o-nitrophenol leads to the following conclusions : In all these 
cases crystallisation is provoked by colloidal organic dust particles, 
the activity of which diminishes in general as the result of heating 
or ageing. The effectiveness of the dust particles depends on their 
radius. If this is equal to the radius of a small particle of the 
solid which should thermodynamically be in equilibrium with the 
supercooled liquid, then crystallisation occurs at once. If the radius 
is less than this, the supercooled liquid has an average life depending 
on the discrepancy between the equilibrium radius and the radius 
of the particles present. The magnitudes of these quantities are 
discussed. The results of crystallisation experiments are given : 
16 sets of 70 tubes of salol were kept at 32*3° in a thermostat and 
the number which had crystallised at various times noted; similar 
results are recorded for 12 sets of 41 tubes of phenol at 18 — 2 5°; 
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8 sets of 122 tubes of p-toluidine at 33*36 — 17*48° and 5 sets of 
130 tubes of o-nitrophenol at 38*72 — 31*1°. J. F. S, 

Structure of [Hanging] Drops of Mixed Liquid Crystals. 

0. Lehman (Ann. Physik, 1921, [iv], 66, 323 — 343). — The structure 
of hanging drops of liquid crystals of p-hydroxyphenetole and 
cholesteryl benzoate has been examined between parallel Nicols by 
means of the dichroic effects produced. A number of diagrams and 
descriptions of the structure observed are included in the paper. 

J. F. S. 

Submicrons Visible in the Tyndall Cone to the Naked Eye. 

J. Tbaube and P. Klein ( Kolloid Z., 1922, 30 , 19 — 20). — When 
30 c.c. of 1/30000 iV'-lead nitrate solution are treated with 2 drops 
of N /2-sodium carbonate solution in a rectangular vessel, stirred, 
and illuminated by a Tyndall cone, it is found that in forty to sixty 
seconds an extremely large number of small particles are visible by 
means of a hand lens. The particles are in violent and irregular 
motion. As the time of the existence of these particles increases 
more and more light is reflected from them, so that in about two 
minutes they are visible to the naked eye at a distance of 2 metres. 
It is held that the particles are crystals and are visible on account 
of .their rotation, which causes an intermittent reflexion of light 
from the crystal faces. The phenomenon is not produced by all 
concentrations of lead nitrate, N/ 10000 is too concentrated and 
Np 0000 is too dilute; the best concentration is that given above. 
The same phenomenon may be observed with very dilute solutions 
of calcium sulphate, calcium ammonium phosphate, barium sulphate, 
mercurous chloride, and lead chloride. J. F. S. 

Fibrous Structure of Hard Drawn Metal Wires. M. 

Ettisch, M. Polanyi, and K. Weissenberg ( Z . physikal. Chem ., 
1921, 99, 332 — 337). — From the A -ray examination of hard and 
soft wires of copper, tungsten, iron, molybdenum, palladium, 
aluminium, silver, and zinc, it is shown that the crystallite in soft 
wires is arranged irregularly, whilst in hard wires it is arranged 
regularly. In the case of the metals with a space centred cubic 
lattice (tungsten, iron, molybdenum), it is found that only a single 
lattice plane lies in the section of the wire, namely, the plane (110), 
whilst in the case of the metals with a face centred cubic lattice 
(copper, palladium, and aluminium) two lattice planes lie in the 
section of the wire, namely, the planes (111) and (100). The 
crystallite arrangement in hard wires is termed a fibrous structure 
because this arrangement was first observed in natural fibres such 
as ramie and silk. J. F. S. 

Molecular Structure of Amorphous Solids. G. V. Raman 
{Nature, 1922, 109 , 138 — 139). — In view of the fact that glass 
exhibits a very strong scattering of light, its magnitude being of 
the order that might be expected if the arrangement of the molecules 
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was irregular, it is assumed that such is the case. If the arrange- 
ment of the molecules approximated to the crystalline state, the 
scattering of light would be merely that due to the thermal move- 
ments of the molecules, and would be much smaller. Careful 
microscopic examination failed to disclose any inclusions, to which 
the effect has previously been ascribed (Strutt, Proc. Roy . Soc ., 
1919, [A], 95, 476). A. A. E. 

Action of Penetrating Radium Radiation on Inorganic 
and Rio-colloids. III. A. Fernau and Wo. Pauli (Kolloid Z ., 
1922, 30, 6—13 ; cf . A., 1915, ii, 722 ; 1917, ii, 189).— A continuation 
of previously published work ( loc . cit.). In the present paper the 
influence of the radiation from a radium preparation equivalent to 
78*6 mg. of radium on gelatin, albumin, casein, acid albumin, and 
lecithin has been investigated. Of the radiation emitted by the 
radium preparation, only 25% of the hardest p -radiation and 99% 
of the y-radiation came in contact with the colloids. It is shown 
that the viscosity of a 0*99% solution of glutin from bone glue at 
35° falls rapidly at first under the influence of the radiation and 
then successively less rapidly, but in the presence of 0T2V T -sodium 
chloride the fall in viscosity is much slower. The addition of 
0*01A-hydrochloric acid to 0*5% glutin solution causes at first a 
rapid fall in the viscosity, which becomes less rapid as the time 
increases. Under the action of the radiation, the rate of fall of 
the viscosity is still more rapid. The action of the radiation is 
analogous to the action of heat on glutin. Glutin jellies when 
exposed to the radiation liquefy, but the portion nearest the tube 
containing the radium sets to a solid, opaque mass which sticks to 
the tube and is insoluble in water, although soluble in alkali hydr- 
oxide. The coagulation of serum-albumin, which had been freed 
from globulin, by the radiation is found less rapid in the presence 
of sodium chloride, the retardation being greater the greater the 
concentration of the salt. The time required for coagulation of 
albumin depends on the concentration of the albumin ; it decreases 
at first with increasing concentration, passes through a minimum 
at 0*5- — 1*0% of albumin, and then increases. The action of the 
radiation on solutions of the sodium salts of acid albumin and 
casein is to displace the equilibrium toward the acid side, that is, 
to decrease the concentration of the hydroxyl ion. Thus an acid 
albuminate, prepared from serum-albumin, had a hydroxyl-ion 
concentration 1*66 X 10~ 5 iV ; after subjection to the radiation for 
a week the value was 1‘57 x 10~ 8 A, and after three weeks 3*62 x 
10“ 8 jV, whilst sodium caseinate solution had the value 8-64 X 10“ 6 , 
which became 1*19 X 10~ 6 after treatment with the radiation for a 
week. A solution of 3 grams of lecithin in 200 grams of water 
exhibited at 25°, under the action of the radiation, a gradual fall 
in viscosity, but scarcely any change in the hydrogen-ion concentra- 
tion or in the specific conductivity. Similar results are also found 
with a 0*2% emulsion of cholesterol. The results show that whilst 
albumins undergo considerable change under the action of radium 
radiation, this is not the case with lipoid emulsions. J. F. S. 
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Protective Colloids. XI. Carragheen as a Protective 
Colloid. I. General Colloid-chemical Investigation of the 
Extract of Irish Moss. A. Gutbier and J. Huber (Kolloid Z., 
1922, 30, 20 — 31 ; cf. A., 1921, ii, 537). — The method of preparation 
and properties of colloidal solutions prepared from Irish moss are 
described. Purified carragheen (30 grams) is placed in a litre of 
water at the ordinary temperature and kept until the swelling 
process is complete, then it is vigorously shaken for five hours. 
The mucilage is separated by pressing through linen. Several 
other preparations are described ; the amount of dry colloid varies 
between 0*4400 gram and 0*2100 gram per 100 c.c. of mucilage, and 
the ash between 0*0246 and 0*0600. Dialysis reduces the amount 
of ash and removes the turbidity and the foul odour and raises the 
degree of dispersion. Carragheen solutions do not produce fungoid 
growths when kept, and it is therefore unnecessary to add stabilising 
agents. On keeping, the viscosity of a 0*55 % mucilage fell from 15*29 
to an approximately constant value of 7 * 1 9 in thirty-three days. The 
rate of decrease in viscosity is rapid at first and subsequently much 
slower. The change in viscosity with ageing indicates the change 
of the mucilage to a more stable system. Boiling the mucilage 
reduces the viscosity by an amount which increases with the length 
of time of boiling. This indicates a change in the chemical con- 
stitution of the mucilage, but after filtration no further change* 
occurs on prolonged keeping. Heating therefore may be regarded 
as a hastened ageing and gives rise to stable colloidal solutions. 
The viscosity increases with increasing concentration, but the 
amount of increase is greater the higher the temperature employed 
in the preparation. Electrolytes have no unfavourable action on 
the mucilage, no coagulation or visible change being brought about 
except in the case of sodium hydroxide, where it becomes light 
brown in colour. Increasing concentration of hydrochloric acid, 
sodium hydroxide, and sodium chloride decreases the viscosity to 
values which approach a constant value as the concentration of the 
electrolyte increases. J. F. S. 

Protective Colloids. XI. Carragheen as Protective 
Colloid. II. Colloidal Silver. A. Gutbier, A. Wolf, and 
A. Kiess (Kolloid Z., 1922, 30, 31 — 35; cf. preceding abstract). — 
Extract of Irish moss prepared as indicated previously (loc. cit.) 
has been investigated as to its efficacy as a protecting colloid in the 
case of colloidal silver. Before use, the mucilage is aged for a 
considerable time and thereby stabilised. Colloidal silver prepared 
in the presence of carragheen by hydrazine hydrate has colours 
varying from dark reddish-brown to brownish-yellow in transmitted 
light, depending on the concentration of the silver nitrate used. 
It is exceedingly stable and remains unchanged for two months, 
and may be evaporated to dryness on a water-bath to an almost 
black residue winch is completely reversible. On the other hand, 
evaporation in a vacuum over sulphuric acid yields a viscous paste 
which is not completely reversible, but yields a secondary system 
with water which is only stable in dilute solutions. Colloidal 
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solutions of silver have been prepared in the presence of carragheen 
with a concentration of 17% of silver, but they were not very 
stable. Carragheen itself has a reducing action on silver nitrate 
and produces colloidal silver. This action is not complete, but the 
percentage of reduced silver increases with the dilution of the silver 
nitrate; thus N /10-silver nitrate gives 8*98% of reduced silver, 
whilst ^/640-silver nitrate gives 58*54% of reduced silver, the 
amount of carragheen being the same in all cases. J. F. S. 

{Ultra-violet Spectroscopical Studies on the Antagonistic 
Action of Salts in Organic Colloidal Solution. Tetsutaro 
Tadokoro (J. Coll. Agric. Hokkaido Imp. TJniv ., 1921, 10 , 37 — 49; 
cf. A., 1918, ii, 432). — The effect of different salts on the degree of 
dispersion of organic colloidal solutions (egg-albumin, taka-diastase, 
blood-serum, and lettuce juice) was studied by observing the changes 
induced in their absorption spectra in the ultra-violet. Certain 
pairs of salts were shown to have antagonistic effects on dispersion. 
Ultramicroscopic observations confirmed the conclusions drawn 
from the spectroscopical observations. G. W. R. 

The Importance of Imbibition for some Biochemical 
Problems. M. Richter- Quittner (Biochem. Z., 1921, 121 , 
273—292). — By means of the Zsigmondy-Haen ultra-filtration 
apparatus, the author has examined the influence of electrolytes 
and non-electrolytes on the velocity of ultra-filtration of various 
dispersoid systems, for example, sera, for substances which inhibit 
imbibition will accelerate filtration. All potassium salts, heavy 
metal salts, urea, and sugar inhibit, whilst other kations favour 
imbibition. For anions the Hofmeister series holds good. H. K. 

[Reversal of Phases in Emulsions and Precipitation of 
Suspensoids by Electrolytes. Shanti Swarupa Bhatnagar 
(Trans. Faraday Soc ., 1921, 16, Appendix, 27 — 31). — A study of 
the reversal of phase in oil-water emulsions in the presence of pure 
soaps by electrolytes (cf. T., 1920, 117, 542), and the precipitation 
of arsenic sulphide sols by lithium chloride (Mukherjee, J . Amer. 
Chem. Soc., 1915, 37, 2030). It is shown that the power of ions in 
reversing the phases in oil- water emulsions in the presence of soap 
follows the order : AT ** > Cr'“ > Ni" > Pb" > Ba" > Sr" > Ca". The 
amount of electrolyte required varies with different soaps but the 
order of the different electrolytes remains the same. The greater 
the dilution, that is, the distance between the oil particles in an 
emulsion, the larger the amount of a multivalent ion required to 
bring about reversal of the phases. Some measurements are given 
of the effect of diluting milk on the rate of coagulation by dilute 
sulphuric acid. It is shown that the greater the dilution the larger 
is the concentration of acid required to bring about an immediate 
coagulation. Soaps are regarded as exerting a protective action 
on oil-water emulsions, and it is shown that the protective action 
follows the order: potassium stearate > sodium stearate > sodium 
and potassium oleate > potassium oleate> sodium oleate. 


J. F. & 
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Peptisation and Precipitation. N. 6. Chatterji and N. R. 
Dhar (Tram. Faraday Soc ., 1921, 16, Appendix, 122 — 127). — Silver 
chloride, silver chromate, calcium silicate, cupric fluoride, and 
barium sulphate when precipitated in the presence of glycerol or 
concentrated sucrose solutions are not peptised. The hydroxides 
of iron, nickel, cobalt, thorium, and mercury may be peptised bv 
adding an Alkaline hydroxide to the solutions of salts of these metals 
in the presence of glycerol or concentrated sucrose solution. In the 
case of gold or uranium salts, ammonium hydroxide should be used 
instead of sodium hydroxide. In these cases, peptisation can only 
be brought about if the alkali is added to the mixture of the salt 
and glycerol, but preoipitation takes place if the solution of the salt 
is added to the mixture of glycerol and alkali. These results are 
supported by conductivity measurements. The major portion of 
the hydroxides of aluminium, chromium, lead, mercury, and copper, 
when dissolved in sodium or potassium hydroxide, exists as a colloid, 
whilst zinc hydroxide mainly forms a zincoxide, as shown by con- 
ductivity experiments. Similarly, the hydroxides of aluminium, 
iron, and chromium form colloidal solutions in acetic acid, whilst 
zinc hydroxide forms zinc acetate. The transformation of the 
blue hydroxide of copper to the black variety and that of the blue 
hydroxide of cobalt to the pink form are changes of the same type, 
and are almost equally effected by different catalysts. The hydr- 
oxides of aluminium, chromium, and zinc respectively are adsorbed 
by ferric hydroxide when the latter is precipitated in the presence 
of solutions of the hydroxides of these metals in potassium hydroxide . 

A Kinetic Precipitation Measurer. Wo. Ostwald and 
F.-V. von Hahn ( Kolloid Z., 1922, 30, 62 — 70). — Two new preci- 
pitation measures are described, which permit of the precipitation 
process and the peptisation of colloidal solutions being studied 
kinetically. The one instrument, the two-limbed measurer, is 
based on the principle of level difference in communicating tubes, 
and the change of this difference due to decrease of density of one 
liquid by the sedimentation of the disperse phase contained in it. The 
second apparatus, the single-limbed measurer, depends on the rise of 
the seal liquid column of an enclosed gaseous volume, through change 
in the density of the seal liquid in consequence of the precipitation 
of the disperse phase which it contains. A number of examples of 
the use of these instruments in the kinetic measurement of the 
precipitation processes of typical sols are given. J. F. S. 

Distribution of certain Drugs between Immiscible Solvents. 

Wi 0. Emery and C. D. Wright (J. Amer. Chem. Soc., 1921, 43, 
2323 — 2335). — Distribution experiments between water and chloro- 
form have been carried out with caffeine, antipyrine and p-acetoxy- 
acetanilide. It is shown that the most suitable temperature for the 
Extraction of caffeine from water by chloroform is the ordinary 
temperature, although a change of temperature from 12° to 40° only 
reduces the amount recovered from water by a single extraction 
from 96*3% to 93-2%. The distribution is the more favourable to 
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the chloroform the more dilute the aqueous solution. The effect of 
small concentrations of sodium hydroxide, sodium acetate, sulphuric 
acid, sodium salicylate, sucrose, alcohol, and citric acid on the 
distribution of caffeine between water and chloroform has been 
examined at 25°. The presence of sulphuric acid leads to a less 
efficient extraction of the caffeine, whilst sodium salicylate reduces 
the amount extracted from 96% to 20*7%, due in all probability 
to the formation of a molecular compound between caffeine and 
sodium salicylate. The solubility of caffeine in water, and aqueous 
solutions of sulphuric acid ( N) t citric acid (N), potassium bromide 
(N) and (2-5 N), sodium salicylate (N) and (0*1. N), sodium benzoate 
(N) and (0*1A) has been determined at 25°. The solubility in grams 
per 100 c.c. of solvent is 2*071 in water, 3*365 in sulphuric acid, 
6*411 in citric acid, 2*136 and 2*035 respectively in potassium 
bromide, 22*22 and 4*921 respectively in sodium salicylate, and 
15*27 and 3*422 respectively in sodium benzoate. The solubility 
determinations and cryoscopic measurements of mixtures of caffeine 
with sodium salicylate and sodium benzoate respectively confirm 
the complex salt formation with these salts. Distribution experi- 
ments of caffeine between absolute chloroform and water, N- 
sulphuric acid, A -potassium bromide, O-lA-sodium salicylate, and 
0*lA-sodium benzoate have been made at 25°. It is shown that 
potassium bromide has but little effect on the partition, whilst 
sodium salicylate reduces the amount of caffeine recovered from the 
water solutions by the greatest amount. The distribution of 
antipyrine shows that there is no tendency to the formation of 
double salts with sodium salicylate, but, on the other hand, there is 
a far greater depression in the percentage of antipyrine extracted 
from ^-sulphuric acid, when compared with that from pure water 
solution, due presumably to difference in basicity. In the case of 
p-acetoxyacetanilide, somewhat lower distribution ratios are 
obtained than for either caffeine or antipyrine. The solubility of 
p-acetoxyacetanilide in water at 25° is found to be 0*239 gram per 
100 c.c. of water, and in chloroform at the same temperature 3*250 
grams in 100 c.c. of chloroform. J. F. S. 

Theory of the Liesegang Rings. Martin H. Fischer and 
Georg D. McLaughlin ( Kdloid Z ., 1922, 30, 13—16). — It is 
shown that Liesegang rings are only observed when a liquid phase 
is present; they may be formed when two dissolved substances, 
which react with one another, are brought together in the presence 
of a third insoluble substance ; the formation of the rings occurs on 
the side of the solution of lower concentration, the rings tend to 
increase in thickness from the commencement of their formation and 
during the growth tend to pass from the originally liquid and amorph- 
ous condition to the solid and crystalline form. All substances 
which give satisfactory Liesegang rings are impermeable toward 
molecularly dissolved substances, and consequently it would seem 
unlikely that after the formation of the first ring a second and third 
ring could be formed. The view is put forward that true semi- 
permeable media are solvated and when these become less solvated 
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holes appear through which the dissolved substance can diffuse and 
so go to form a second ring. J. F. S. 

Thermodynamical Theory of Explosions. I and II. Sir 

J. B. Henderson and H. R. Hass4 ( Proc . Roy . Soc ., 1922, \A], 100, 
461—482). — A theoretical paper in which calculations are made of 
the maximum temperature and pressure of an explosion in a closed 
vessel, also the calculation of the curve of reversible adiabatic 
expansion of the products, and incidentally the ideal indicator 
diagram. The calculations are applied to a gun, in which the varia- 
tion with time of the volume of the chamber, of the composition of 
the products, and the temperature and pressure of explosion are 
worked out and the value of the maximum pressure determined. 
The maximum temperature obtained with Mark I cordite is 3210°, 
and with MD cordite 2870°, ‘ whilst the maximum pressure of Mark I 
cordite is 8370 atmospheres or 55-1 tons/sq. in. % J. F. S. 

Equation for the Velocity of Reaction of Hydrogen Peroxide 
and Potassium Permanganate. Jan Zawidzki (Roczniki 
Chemji , 1921, 1, 135 — 139). — From the measurements of Baeyer and 
Villiger (A., 1900, ii, 719) on the course of the reaction between 
hydrogen peroxide and potassium permanganate, the author 
calculates that the time law of this reaction is^ expressed by the 
differential equation^ dx f / dt = k 2 { l — x , ) l '\/ a '\/ x \ The velocity 
coefficient k '— k 2 \^a is calculated for —16° and +15° and the 
values 01 19 and 0*379 respectively are obtained. From these, the 
temperature coefficient of the velocity constant is found to be 
1*452. J. F. S. 

The Velocity of Reaction in Mixed Solvents. II. The 
Velocity of Saponification of the Ethyl Esters of some Mono- 
substituted Benzoic Acids. Albert Eric Cashmore, Hamilton 
McCombie, and Harold Archibald Scarborough (T., 1922, 121, 
243—253). 

Influence of Temperature on the Velocity of Interpene- 
tration of Solids. H. Weiss and P. Henry ( Compt . rend ., 1922, 
174, 292—294; cf. A., 1920, ii, 545; 1921, ii, 551).— From a study 
of the velocity of solution of silver antimonide, Ag s Sb, in solid silver 
at different temperatures in the case of a silver-antimony alloy 
containing 14% of antimony, it is shown that the velocity is pro- 
portional to the temperature, being expressed by the equation 
v = Ka T , where T is the absolute temperature and, in this case, 
A=4*17 xlO- 12 , and a=l*0324. W. G. 

The Mechanism of Catalytic Hydrogenation. A. Skita 
( Ber ., 1922, 55, [J3], 139 — 143). — In a recent communication, 
Willst&tter and Waldschmidt-Leitz (A., 1921, ii, 185) have pointed 
out the necessity of priming the platinum catalyst with oxygen 
during the course of hydrogenations and have advanced the hypo- 
thesis that a platinum peroxide or oxide is intermediately formed. 
This suggestion is quite consonant with the author’s repeated 
observation that the activity of the catalyst produced in situ is 



ii. 208 


A1STBAOTS OP CHEMICAL PAPERS.. 


superior to that of the pro-formed agent, since the experimental 
conditions do not guarantee the complete absence of oxygen. 
Comparative experiments with a platinum catalyst produced in 
situ do not show any difference in the rate of hydrogenation of 
pulegone or cw-p-xylidine when every trace of oxygen is excluded 
and when special precautions to this end are not observed; the 
formation oi a peroxide as catalyst cannot therefore be assumed 
in these cases. Further, if the platinum catalyst is in reality a 
peroxide, its oxygen must liberate iodine from potassium iodide, 
and hydrogenation must be impossible in the presence of the salt. 
It is found, however, that phenol is reduced smoothly to cyclo- 
hexanol at 40° in the presence of potassium iodide. On the other 
hand, the addition of potassium iodide completely inhibits the 
reduction of phenol or cw-p-xylenol at the atmospheric temperature, 
whereas in its absence they are transformed readily into cyclo- 
hexanol and 1 : l-dirmthylcyclohexan-Z-ol, b. p. 179°, respectively. 
Reduction ocours quantitatively but slowly if the mixtures are 
heated at 50°. At the higher temperature, it appears, therefore, 
impossible that hydrogenation should depend on the formation 
of a platinum peroxide. It has not yet been elucidated whether 
the failure of the action at the atmospheric temperature is due 
to the inactivation of a platinum peroxide or to poisoning of the 
catalyst. H. W. 

The Mechanism of Catalytic Action in the Hydrolysis of 

Fats. E. Briner and (Mlle) A. Trampler (Helv. Chim. Acta , 
1922, 5, 18 — 20). — The product obtained by the sulphonation of 
phenylacetic acid is inferior to hydrochloric or sulphuric acid as a 
catalyst in the hydrolysis of ethyl acetate in homogeneous solution. 
It thus appears that the presence of a common group in catalyst 
and substrate does not confer any supplementary chemical activity 
on the former. In TwitchelTs and similar catalysts, the activity 
of the sulphonic group is diminished by the presence of the aliphatic 
radicle, but this effect is more than compensated by the greater 
mutual solubility caused by the two similar groups. H. W. 

Conclusions from the Spherical Form of the Simplest 
Atom. L. Zehnder ( Physikal . Z. } 1922, 23, 53— 55).— A 
theoretical paper of a highly speculative character, in which, on 
the basis of a spherical primordial atom, an atomic ether, the 
atoms of which have a mass of about one-millionth that of hydrogen, 
elasticity, and gravitational forces, the author draws a number of 
conclusions respecting the atomic weight of helium, the structure 
of the carbon atom, and the subdivision of organic compounds into 
three classes, aliphatic, aromatic, and carbohydrates. J. F. S. 

A New Model of the Nucleus. Maximilian Camillo Neu- 
burger (Z. physikal. Chm-, 1921, 99, 454 — 473). — Previous 
speculations (ef. A., 1921, ii, 479) are extended by the consideration 
of wohydrogen particles, of mass 1. The disintegration series of 
thorium* uranium, and actinium are considered on the basis of this 
hypothesis. J. R. p. 
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Structure of the Atomic Nucleus. 0. Chwolson (Z, Phyaik , 
1921, 7, 268 — 284). — A theoretical paper in which an attempt is 
made to deduce the structure of the atomic nucleus. It is main- 
tained that any hypothesis of the structure of the atomic nucleus 
must conform to the following : (1) the mass of the atomic nucleus 
is practically the same as that of the atom, (2) the positive charge, 
E, of the nucleus is eN, where — e is the charge of the electron, 
and N the atomic number of the corresponding element, (3) the 
atomic weight is roughly M~2N } (4) in the case of hydrogen 
M=2N is not true, and (5) the hypothesis must not be in conflict 
with Bohr’s hypothesis. As the basis of the present hypothesis, 
the author assumes that the volume density, 8, of electricity of 
both signs is a constant and that a given cnarge, E, irrespective 
of its sign, has the same volume, v—8/E. From this it is shown 
that the atomic nucleus cannot easily be represented as a sphere 
built up of spherical particles, and the assumption is made that it 
is cylindrical and is built up of disks. This conception is strictly 
in keeping with the relatively large volume of the nucleus in com- 
parison with that of the electron. It is further assumed that the 
positive elementary disk is identical with the helium nucleus and 
the a-particle. The elementary positive disk is termed the “ penta- 
lon.” Negative electricity consists of spherical electrons and 
positive electricity of disk-shaped pentalons. If — e is the charge 
of an electron, e', the charge of the pentalon is e'=2e; the mass 
of the pentalon is m'==4. The order number of the pentalon 
N' is where N is the atomic number of the element. 

The atomic nucleus is a disk or cylinder made up of pentalons, 
between each pair of which is a disk of negative electricity, of 
charge — e, equal to that of an electron. The disk of negative 
electricity is termed a “ piezo-electron ” and its order number is 
jy"=N— 2. The atomic nucleus of an element of atomic number 
N consists of N—l pentalons and N—2 piezo-electrons; these 
2N — 3 disks form a cylinder which has no interstices. The charge 
of the nucleus is E—(N— l)2e— (N— 2)e=Ne. Calculating from 
the above, it is shown that the radius of the pentalon is 69-9$, 
where 8 is the radius of the electron, and the thickness, Z>, is 
0*0005450$ ; the radius of the piezo-electron is also 69*9$, and the 
thickness is half that of the pentalon. The pentalon has a mass 
which is 7340 times that of tne electron. The thickness D(N) of 
the nucleus of an element of atomic number N is D{N)={N— 1)/>+ 
(N— 2)D/2— (3N— 4)D/2 and the mass, M l ^(N-l)+2{N-2)= 
2N. The hypothesis is compared with the Bohr hypothesis, and 
found not to conflict with it. The hydrogen nucleus on the basis 
of the hypothesis is shown to be built up of one pentalon and one 
piezo-eleotron, both of double thickness and of reduced radii in 
the ratio 1 ; V2, That is, the hvdrogen nucleus is three times as 
thick as the helium nucleus, and has a radius 49*5$ and a thickness 
0001635$. J. F. 8. 

Attempt [to Find] a Physical Basis for Atomic Radiation, 
E. Grhrokb (Z. Phyaik, 1921, 6, 400—402). — The author imagines 

8* — 2 



ABSTRACTS OF CHEMICAL PAPERS. 


*L m 

tbe electrons surrounding an atomic nucleus as rings round the 
nucleus and not as spheres rotating in an orbit round the nucleus. 
The ring form of the electron has the same mass, volume, and 
surface as the spherical electron, and is to be regarded as a spacial 
isotope of the spherical electron. If for any reason the ring electron 
changes its diameter, a change in the ether must also occur, and 
this change in the ether gives rise to emission or adsorption; 
emission when the ring reduces its diameter and absorption when 
the diameter increases. The change in the diameter of the ring 
consists in the displacement of the ether over the space between 
the initial and final positions of the ring. The mechanism of this 
process is visualised as follows. An atomic ether, E , the atoms of 
which are arranged in a space lattice, is assumed. The space 
lattice has spherical symmetry in the neighbourhood of a positive 
atomic nucleus. Between the atoms of E, a magnetic ether, M, is 
assumed, which in comparison with E can be regarded as a con- 
tinuum. The atomic ether, E, is the carrier of electric forces and 
is named the electric ether. The magnetic ether can spread out 
in stream lines (magnetic field lines), whilst the electric ether cannot 
spread out in the same way, but may change the shape of its space 
lattice. The sudden change of the space lattice, due to a change 
in diameter of the ring electron, occasions vibrations in the ether 
atoms which are transmitted to neighbouring ether atoms, and 
when the transmission of the vibration extends outside the ring 
emission of radiation results. Absorption results when incoming 
vibrations increase the kinetic energy of the ring electron, that is, 
increase its velocity and so increase its diameter. It is therefore 
not the ring electron which makes the spring at each energy step, 
but the E ether which is displaced by the thickness of a ring electron. 
The generator of light and Rontgen radiation in the material atom 
is, therefore, not a vibrating electron, but the whole system of ether 
atoms between two radii, R and r, swinging in a pendulum-like 
manner. The frequency, v, of the vibrations of the ether atoms is 
given by the ether between the radii R and r, and is proportional 
to the thickness and inversely proportional to the square of the 
length, that is, v ~ R— r/Rr—l/r— l/R. J. F. S. 

Condition of Motion of Molecules in Space. J. B6eseken, 
Chr. van Loon, Derx, and P. Hermans (Proc. K. Akad. Wetensch. 
Amsterdam , 1922, 24 , 198 — 204). — A theoretical paper in which it 
is shown that atoms which are not directly bound to one another 
exercise a mutual action on other atoms in the same molecule. 
Saturated non-cyclic molecules execute, among others, movements 
in which the parts of the molecule revolve in opposite directions, 
or with different velocities round the single bonds as axes. In the 
case of non-uniformly loaded molecules, that is, practically all 
molecules except those of hydrogen, nitrogen, oxygen, ethane, 
hexachloroethane, and similar molecules, the movements are 
irregular, because the most stable position of the atoms will be 
passed most frequently. In the saturated cyclic molecules with 
six or seven atoms, the ring-forming atoms are not fixed in one 
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plane, but lie in a curved surface which travels through space in 
undulatory movements; the atoms in this surface are under no 
tension. J. F. S. 

Transition Elements and the Octet Theory : A New 
Arrangement of the Rare Earth Elements in the Periodic 
Classification. R. G. W. Nourish (Chem. New, 1922, 124, 
16 — 22). — A theoretical paper in which the author considers the 
fourth postulate of Langmuir’s octet hypothesis from the point 
of view of valency and colour of the ions produced in solutions of 
salts of the metals. A new arrangement of the periodic system 
is drawn up, which has as its basis that the transition elements 
and the rare earth metals have a variable electronic structure as 
far as the outermost shell of electrons is concerned. It is shown 
that the elements which yield coloured kations can all be grouped 
together in a rectangle which extends from groups 4A to 12? and 
from series IV to VI. These elements are assumed to possess the 
variable electronic structure. The rare earth metals which give 
coloured kations are sharply cut off from those which give colour- 
less kations by this rectangle. The existing data concerning the 
characteristic infra-red frequency, the latent heat of vaporisation, 
4 the compressibility, and the magnetic susceptibility are tabulated 
with the periodic arrangement, and it is shown that these properties 
maintain a more or less high value inside the rectangle but fall off 
sharply on either side of it. The elements inside the rectangle 
(excluding copper, silver, gold, and zirconium) are paramagnetic, 
whilst to the right of the rectangle all the elements except tin, 
which is feebly paramagnetic, are diamagnetic and those to the 
left of the rectangle are either feebly paramagnetic or diamagnetic. 
It appears that the magnetic susceptibility and colour are de- 
pendent on the presence of an incomplete subsidiary ring in the 
atom. J. F. S. 

Radii of the Alkali Metals and the Alkali Metal Ions. 

Richard Lorenz (Z. Physik, 1921, 6, 271 — 275). — A theoretical 
paper in which the author has discussed the values previously 
obtained for the atomic radii (A., 1921, ii, 191) and the space filling 
of the atoms concerned. A new table of the atomic radii, ionic 
radii, and the space filling of the alkali metals and alkali metal 
ions has been drawn up which is based on the present discussion 
and recent work of other investigators. J. F, S. 

A Lecture Experiment for Demonstrating the Dependence 
of the Antiseptic Action of Mercury Compounds on the 
Degree of Ionisation. G. Joachimoglu (Biochem. Z., 1921, 
121,. 259 — 261). — The fermentation of dextrose by yeast with the 
visible production of carbon dioxide in fermentation tubes affords 
a means of demonstrating the antiseptic influence of mercuric ions. 
Addition of mercuric chloride inhibits fermentation completely, 
but repression of the ionisation by addition of sodium chloride 
gives a moderate evolution of carbon dioxide. Mercuric cyanide 
has practically no inhibiting influence. H. K. 
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The Steric Formula of the Molecule of Water. Jean 
Piccard (Helv. Chim. Acta , 1922, 5, 72— 74).— It is only possible 
to explain certain physical properties of water if it is assumed that 
the centre of gravity of the positive charges of the molecule does 
not coincide with that of the negative charges. This asymmetry 
of the charges might result from the inequality in the distances of 
the two hydrogen atoms from the oxygen atom or by such a dis- 
position of the hydrogen atoms that the valencies uniting them 
to the oxygen atom are disposed at an angle other than 180°. 
There is, however, no evidence in favour of the first supposition. 
A consideration of oxonium salts, on the other hand, shows that 
in them the co-ordinative valency of oxygen is three, and that the 
oxygen atom may be regarded as placed in the centre of an equi- 
lateral triangle with its valencies directed towards the apexes and 
therefore inclined to one another at an angle of 120°. An explan- 
ation is thus given for the observation that only those oarbon- 
oxygen heterocyclic rings are stable in which the total number 
of atoms is five or six. Thus, for example, if the valencies of 
carbon form an angle of 109° 28' with one another and those of 
oxygen an angle of 120°, the mean deviation in a cyclic system 
composed of three carbon and three oxygen atoms is only 2° 38' 
whereas in cycZohexane the mean deviation is 5° 16\ H. W. 

Electrolytic Concentration of Aqueous Solutions of Nitric 
Acid. I. Henry Jermain Maude Creighton (J. Franklin 
Inst ., 1922, 193, 89 — 95). — When a solution of nitric acid is electro- 
lysed in a cell in which the anode and cathode are separated by a 
porous diaphragm, concentration of the acid occurs through electro- 
lytic decomposition of water and at the same time the concentration 
of the acid in the anolyte is increased at the expense of that in the 
catholyte on account of the different migration velocities of the 
hydrogen and nitrate ions. The acid in the catholyte is further 
reduced by reduction to nitrogen oxides, hydroxylamine, or ammonia 
according to the nature of the cathode metal. Experiments were 
made in which 70 — 71% nitric acid was electrolysed in a diaphragm 
cell using platinum electrodes, and provision was made for returning 
the gaseous nitrogen oxides formed in the anolyte chamber back 
to the catholyte chamber. The current used was 6 — 8 amperes and 
the E.M.F. 3*0 — 6*5 volts. It was found possible thus to increase 
the concentration of acid in the anolyte chamber to 99-65% HN0 3 . 
The porous cylinder used underwent considerable disintegration in 
the process. [See further J. Soc. Chem . Ind ., 1922, 172a.] 

E. H. R. 

Preparation of Silicic Acid and Tungsten Hydroxide Sols 
by means of Hildebrand Cells. M. Kr6ger (. Kolloid Z., 1922, 
30, 16 — 18). — By the electrolysis of a 1-5% solution of sodium silicate 
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between a mercury cathode and a platinum anode in a Hildebrand 
cell sols of silicio acid are obtained which do not gelatinise until 
they have been kept for four weeks. A 0% solution gelatinises 
as soon as the solution becomes neutral. The electrolysis is started 
with a current of 0*55 ampere, but this steadily falls as the process 
proceeds, and in ninety minutes has reached the value 0*12 ampere. 
After one hundred and ten minutes’ electrolysis, the solution has a 
neutral reaction toward litmus. In the case of the 6% solution, 
the gelatinisation proceeds so rapidly that the waves occasioned 
by stirring are often reproduced in the gel, which is usually as 
clear as glass. Electrolysis of a 30% solution of water glass causes 
silica to separate on the anode. Electrolysis of a 2% solution of 
sodium tungstate, using the apparatus named above with a silver 
anode, rapidly produces the hydrosol of tungsten hydroxide. The 
removal of aikali may be hastened by the cautious addition from 
time to time of a little hydrochloric acid, but in no % circumstances 
may the neutral point be passed. Should the solution become 
acid, blue tungsten compounds are produced. The tungsten 
hydroxide hydrosols are clear and transparent, but of a deep brown 
colour, which in dilute solutions is yellowish-brown. They are 
coagulated by potassium chloride to form a black powder which 
resembles the lower oxides of tungsten. J. P. S. 

Influence of Tungstic Acid on the Gelatinisation of Silicic 
Acid in Concentrated Hydrochloric Acid Solutions. M. 

Kr6ger ( Kolloid Z., 1922, 30, 18 — 19). — The time required for 
the gelatinisation of silicic acid in the presence of tungstic acid by 
hydrochloric acid has been investigated. The solution consisted 
in each case of 7 c.c. of a solution of sodium silicate containing 33*7% 
of silica, to which had been added volumes of a 10% solution of 
sodium tungstate varying from 0*5 c.c. to 15 c.c., the total volume 
in each case being made up to 22 c.c. Nine c.c. of 9*77.N-hydro- 
chloric acid were added in each case and the time required for 
complete gelatinisation was noted. The time-tungstic acid con- 
centration curve passes through a minimum at 1 c.c. of tungstic 
acid and a maximum at 2*5 c.c. of tungstic acid and then falls 
continuously. J. P. S. 

Frequency of the Electrons in the Neon Atom. Laurence 
St. C. Broughall ( Phil. Mag., 1922, fvi], 43, 339 — 344). — A 
mathematical paper in which the frequency, angular velocity, 
and linear velocity of the electrons in the neon atom have been 
calculated on the assumption that the electrons do not radiate 
energy under normal conditions. The following numerical results 
are recorded : Frequency of the electrons about the axis X X', 
n s =0*73x 10 16 ; frequency about YY' and ZZ', n'=l*00x 10 ie ; 
angular velocity about XX', o> 3 =4*58 X 10 16 rad. /sec. ; angular 
velocity about YY' and ZZ', w'=6-28 X 10 16 rad./see. ; instantaneous 
linear velocity of the outer electrons about XX', t> 3 =2*98xl0 8 
cm. /sec. ; instantaneous linear velocity of the outer electrons about 
YY' and ZZ', t/=4*08 X 10® cm. /sec. ; instantaneous linear velocity 
of the inner electrons about YY' and ZZ'— 3*83 x Id 8 cm./sec t 
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The value of v is small when compared with the velocity of light, 
in consequence of which it follows that no appreciable error is 
committed in not correcting for the variation of mass with velocity 
according to the equation m t ,=m 0 (l—v 2 /c 2 ) 1/2 , where c is the velocity 
of light. J. F. S. 

Crystal Structures of the Alkali Haloids. I. Ralph W. G. 
Wyokopp (J. Washington Acad. Sci ., 1921, 11, 429—434). — 
From data as to the crystalline structure of the alkali haloids 
obtained from powder photographs and on the assumption that 
the unit cell consists of four molecules, it is held by the author 
that there are only two possible arrangements of the molecules 
within the unit cell, namely, the sodium chloride arrangement 
and the zinc sulphide arrangement. The geometrical considerations 
involved and the method of calculating the nature of the diffrac- 
tion effects to be expected are given elsewhere (Wyckoff and 
Posnjak, following abstract). A closer accord of the normal decline 
of intensity of reflection with the spacing of the reflecting planes 
as observed in experiments on sodium chloride and similar crystals 
is obtained by assuming the intensity to be proportional to the 
2*35 power of the spacing instead of the simple square. Experi- 
mental determinations of the intensity for a few of the principal 
lines of the spectrum were compared with the intensities calculated 
with alternative assumption of the two groupings above mentioned. 
The results agreed with the assumption of the sodium chloride 
grouping in the case of sodium bromide, sodium iodide, potassium 
bromide, potassium iodide, and rubidium chloride. Caesium 
bromide and caesium iodide have a similar structure to caesium 
chloride, which has been shown to be body-centred (Davey and 
Wick, Physical Rev., 1921, 17, 403). G. W. R. 

Crystal Structure of Ammonium Platinichloride. Ralph 
W. G. Wyckoff and Eugen Posnjak (J. Amer. Chem. Soc., 1921, 
30, 2292 — 2309). — The crystal structure of ammonium platini- 
chloride has been determined by a general method which is based 
on the theory of space groups. It is shown that crystals of am- 
monium platinichloride have a structure which is analogous to 
that commonly assumed for fluorspar, in which the PtCl 6 groups 
occupy the positions of the calcium in fluorspar or crystals and the 
NH 4 groups the positions of the fluorine. The unit crystal cell 
has a side 9*843 Xl0~ 8 cm. The only assumption made which is 
not required in the ordinary determination of the wave-length of 
X-rays from a reflection spectrum is that the four hydrogen atoms 
of the ammonium radicle are exactly alike, with this exception, 
that in attempting to place the chlorine atoms with accuracy, it 
was assumed that atoms scatter X-rays in an amount which is 
roughly proportional to their atomic numbers and that in a lattice 
arrangement of atoms the intensities of reflection follow quanti- 
tatively the order of 1 /(A 2 +& 2 +Z 2 ). J. F. S. 

Revision of the Atomic Weight of Glucinum. Analysis of 
Glucinum Chloride. 0. Honigschmid and L. Birckenbach 
{Ber,, 1922, 65, [£], 4 — 12).— The ratios BeCl^ : 2Ag and 



INORGANIC CHEMISTRY. 


ii. 215 


BeClp : 2AgCl have been determined in the same manner as used 
previously in the determination of the atomic weight of bismuth 
(Hflnigschmid and Birckenbach, A., 1921, ii, 646). As mean result 
of all analyses, the value Gl=9*018 is adopted, this figure being 
about 1 % lower than that assigned by the International Commission. 

Technical glucinum carbonate is converted into the basic acetate 
and purified from iron compounds by repeated crystallisation from 
glacial acetic acid. The purified acetate is sublimed and converted 
into the nitrate. The solution of the latter in water is treated 
with an excess of ammonium carbonate and filtered from any 
undissolved aluminium compounds; the glucinum carbonate is 
subsequently precipitated by boiling the filtrate, and is finally 
converted into the oxide by calcination in a platinum dish in an 
electrically heated furnace. The pure oxide is transformed into 
the chloride by ignition with carbon in a current of ghlorine. The 
apparatus used is identical with that described previously ( loc . cit.). 
Great caution is needed in the quantitative decomposition of 
glucinum chloride by water. 

Glucinum chloride has df 1*8995. H. W. 

Inorganic Luminescence Phenomena. IV. Preparation 
of Pure Magnesium Sulphide and its Phosphorescence. 
II. Phosphorescent Magnesium Sulphides. Erich Tiede 
and Friedrich Bichter ( Ber ., 1922, 55, [J B], 69 — 74). — The 
specimens of magnesium sulphide described previously (A., 1916, 
ii, 619) were not sufficiently pure to allow definite conclusions to 
be drawn with respect to the capacity of the substance to phos- 
phoresce. Pure magnesium sulphide has now been prepared by 
the ignition of magnesium oxide or, preferably, of anhydrous 
magnesium sulphate in a current of nitrogen laden with carbon 
disulphide vapour. The compound is not phosphorescent, but 
becomes so by suitable additions of manganese, bismuth, or anti- 
mony, the optimal amount of metal for 1 gram of sulphide being 
0*001 — 0*002 gram of manganese as sulphate or chloride, 0*0024 
gram of bismuth as the basic nitrate, and 0*0013 gram of antimony 
as potassium antimonyl tartrate. The main band of emission of 
phosphorescent light in the case of magnesium sulphide containing 
manganese lies in the red, approximately between 615 and 765 /a/a 
with a maximum at 720 /a/a. The intensity at the atmospheric 
temperature for metal content from 0*00023—0*004 gram is almost 
constant and not markedly dependent on wide variations of tem- 
perature and duration of ignition. The duration of the phos- 
phorescence is small. Magnesium sulphide containing bismuth 
exhibits an intensely blue phosphorescence which is excited by 
daylight or arc or mercury- vapour light. The band lies between 
430 and 550 /a/a with a maximum at 465 /a/a. Specimens of mag- 
nesium sulphide containing antimony have a delicate, yellow colour 
and a persistent, intensely yellowish-green phosphorescence after 
excitation by daylight or arc or mercury- vapour light, or, particu- 
larly, by exposure to cathode rays. The band lies between 570 
and 610 /a/a with a maximum at 545 /a/a. H. W. 

8 ** 
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Lead in the Uranium Minerals of Madagascar. Muguet 
(Compt. rmd, 9 1022, 174, 172—173). — The industrial treatment of 
several tons of betafite from Madagascar resulted in the isolation 
of lead to the extent of 0*6% of the mineral treated. The mineral 
being perfectly crystalline and practically free from impurities, the 
lead apparently occurs in the same chemical form as the uranium 
and is a disintegration product of uranium. The radioactivity of 
this lead has increased regularly for six months. W. G. 

Abnormal Crystallisation of Lead Azide by Protective 
Colloids. A. G. Lowndes {Trans. Faraday Soc., 1921, 16, 
Appendix, 128 — 129). — Lead azide when formed in large crystals 
is liable to explode and is therefore not entirely suitable for 
detonators. It is generally held that the explosions are caused by 
the fracture of large crystals. It is shown in preparing lead azide 
that if instead of running sodium azide and lead acetate solutions 
into water the solutions are run into a 0-5% solution of gelatin or 
dextrin small crystals which are not liable to fracture are pro- 
duced. The presence of ferric chloride also causes the formation 
of small crystals, but these are useless for the filling of detonators. 
A number of photomicrographs of lead azide prepared by the 
various methods are included in the paper. J. F. S. 

Preparation of Catalytic Copper. Jean Piccard (Helv. 
Chim . Acta y 1922, 5, 147 — 148). — The following modified method 
(cf. Piccard and Larsen, A., 1917, i, 644) yields catalytic copper 
which is superior in its activity to Kahlbaum’s “ copper-bronze ” 
or “ naturkupfer C.” 

Granulated zinc (GOO grams) is mixed with finely-powdered 
potassium dichromate (190 grams) or, preferably, with an equal 
weight of hydrated sodium dichromate, in a three-litre flask and 
concentrated hydrochloric acid (1300 c.c.) is added within five 
to ten minutes. A vigorous action ensues which leads to the forma- 
tion of a clear, blue solution. The latter is filtered through glass 
wool into a flask filled with carbon dioxide, a current of the gas 
being passed over the filter during the process. The solution is 
treated with brisk agitation with copper sulphate (120 grams) 
dissolved in ice-cold water (700 c.c.). Reduction is instantaneous. 
The precipitated copper is washed five times by decantation with 
water, then filtered, and washed successively with ordinary and 
absolute alcohol and benzene. If the product is to be dried, the 
final washing should be effected with benzene containing a little 
vaselin. After desiccation in a vacuum, the copper is relatively 
stable towards air, but is preferably preserved in evacuated sealed 
tubes. It may also be stored as a paste beneath alcohol. H. W. 

Colloidal Copper Hydroxide. C. Paal and Hermann Steyer 
(j KoUoid Z., 1922, 30, 1 — 5). — The preparation of solid colloidal 
copper hydroxide is described. To 50 c.c. of 2% sodium prot- 
albinate solution, which acts as protective colloid, 20 c.c. of N- 
sodium hydroxide and 20 c.c. of 1% copper sulphate solution are 
added alternately in small quantities at a time. A light blue 



INORGANIC CHEMISTRY. 


M. 217 


turbid sol is produced which is dialysed for four days, treated 
with 3 drops of JV-sodium hydroxide, and evaporated to dryness 
at 60° in a vacuum. A blaokish-blue, brittle substance is obtained 
in the form of lamellae which dissolve in water to form the origSpd 
sol. The solid colloid contains 14*02% of copper and 1*34% of 
sodium. By using sodium lysalbinate as protective colloid and 
varying the quantities of the other reagents, solid colloids, similar 
in appearance and properties to the above but varying in com- 
position, may be obtained. The colloid richest in copper contains 
35*47% of copper and 5*31% of sodium. If solutions of the sols 
are heated for some time on a water-bath black lamellae are deposited 
which dissolve in water to give a dark brown, turbid hydrosol. 
This does not change in colour when treated with 4N-ammonia 
solution, even after keeping for four days. The product is regarded 
as colloidal cupric oxide, and has been obtained containing 28*68% 
of copper and 4*37% of sodium. J. F. S. 

The Peroxidic Compounds of Copper. (Miss) Joan 
Aldridge and Malcolm Percival Apflebey (T., 1922, 121 , 238 — 
243). 

Reduction of Solutions of Ferric Salts with Mercury. 

L^Roy W. McCay and William T. Anderson, jun. (J. Amer. 
Chem. Soc. f 1921, 43 , 2372 — 2378). — Neutral and acid solutions of 
ferric chloride are completely and rapidly reduced when shaken 
with a little mercury. In the case of ferric sulphate, the reduction 
proceeds to an equilibrium which at 20° lies at about 53% of ferrous 
iron, but if a little free hydrochloric acid or sodium chloride is 
added the reduction becomes complete. Under similar conditions, 
solutions of titanic acid are not reduced. If the mercurous salt 
is filtered off, the ferrous iron in the solution may be estimated by 
titration with either potassium permanganate or dichromate. 
Experiments on the estimation of iron in ferric alum and other 
ferric compounds show that this constitutes a rapid, accurate, and 
convenient method. Solutions of potassium ferricyanide, potassium 
chromate, ammonium molybdate, sodium vanadate, and potassium 
antimonate when acidified with hydrochloric acid are all reduced 
when shaken with mercury. J. F. S. 

Strengths of Cobaltammine Bases and Werner’s Theory 
of Bases. Arthur B. Lamb and Victor Yngve (J. Amer . Chem . 
Soc., 1921, 43 , 2352 — 2366). — The relative strengths of the following 
cobaltammine bases : hexamminecobaltic dibromide dihydroxide, 
hexamminecobaltic hydroxide, aquopentamminecobaltic hydroxide., 
diaquotetramminecobaltic hydroxide, triethylenediaminecobaltic 
hydroxide, diaquodiethylenediaminecobaltic hydroxide, carbonato- 
tetramminecobaltic hydroxide, 1 : 2-dinitrotetramminecobaltic hydr- 
oxide, 1 : 6-dinitrotetramminecobaltic hydroxide, and dinitroaquo- 
triamminecobaltic hydroxide have been determined by measuring 
the electrical conductivity over a range of concentrations at 25° 
and comparing these with the conductivities at zero concentration, 
as calculated from conductivity measurements of salts derived 

8 ** — , 2 . 
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from these bases. The determinations show that these bases are 
very strong, some of them being as highly ionised as potassium 
hydroxide; the replacement of ammonia by ethylenediamine has 
no effect on the strength of the base. The replacement of ammonia 
by water molecules produces a marked and progressive decrease 
in the strength; the substitution of acid-groups has no marked 
effect on the strength, the electrostatic effect of a decrease in 
valency probably counteracting the chemical effect of the acid 
radicle ; the stronger acid radicle produces the weaker base. There 
is no marked difference in the ionisation of the successive hydroxyl 
groups in hexamminecobalt hydroxide. The improbability of 
the distinctive features of Werner’s theory of bases is pointed 
out, and a more probable interpretation suggested. Equations 
have been derived, giving an important correction of the con- 
ductivity of solutions of bases for the conductivity of the carbon 
dioxide dissolved in the water. These equations have been applied 
in the present work. J. F. S. 

Sub-salts of Bismuth. Henry George Denham (J. Amer. 
Chem. Soc. f 1921, 43, 2367 — 2371). — Making use of the method 
and apparatus formerly employed in the preparation of the sub- 
salts of lead (T., 1917, 111, 29; 1918, 113, 249; 1919, 115, 109), 
the author has prepared sub-salts of bismuth from bismuth sub- 
oxide. The products obtained are a sub-oxyiodide, 2BiI 2 ,3BiO, 
the sub-iodide, BiL, and bismuth dimethyl. The sub-oxyiodide is 
a non-volatile, brick-red substance which is stable in dry air; it 
commences to decompose at 350°. A saturated solution gives a 
faint darkening with hydrogen sulphide and a faint turbidity with 
silver nitrate. It is decomposed into the metal and a soluble 
tervalent bismuth salt by sulphuric, hydrochloric, and acetic acids. 
It is insoluble in alcohol and in aqueous potassium iodide solutions, 
and reduces acid solutions of potassium permanganate. Bismuth 
sub-iodide is a volatile substance which crystallises in red, ortho- 
rhombic needles. In aqueous solution, it gives stronger reactions 
for bismuth and iodine than the oxyiodide ; it dissolves freely in 
potassium iodide solution, giving solutions of the colour of di- 
chromate solutions. It speedily reduces aqueous solutions of iodine 
and acid permanganate, and is decomposed at 400° into bismuth 
tri-iodide and metallic bismuth. The distillate of excess methyl 
iodide from the preparation of the above compounds was yellow 
in colour, but on exposure to air it became colourless, and a white 
solid which turned yellow on keeping separated. This white 
compound is probably bismuth dimethyl , and is insoluble in alcohol ; 
it is a strong reducing agent, and on oxidation is converted into 
bismuth dimethoxide , Bi(OCH 3 ) 2 . J. F. S. 
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Chemical Aspects of Volcanism with a Collection of the 
Analyses of Volcanic Gases. E. T. Allen (J. Franklin Inst., 
1922, 193 , 29 — 80). — The author has collected and tabulated all 
published analyses of volcanic gases of any importance for the 
purpose primarily of determining whether any relation exists 
between the composition of the gases and the temperature at 
which they issue from the ground. The analyses are made the 
basis of a critical inquiry into the nature of the original gases and 
into the extent to which they have become contaminated with 
, atmospheric gases and water. Consideration of the gases contained 
in igneous rocks leads to the conclusion that these are the source 
of the original volcanic gases, of which the most important is 
water. The original gases are probably changed in composition 
by the time they reach the point of collection ; in some cases they 
probably lose a portion of the strong acid gases by interaction of 
these with metallic oxides ; in most cases they become diluted with 
steam from surface waters and by atmospheric gases. In some 
volcanic gases the relations between the inert gases, argon and 
nitrogen, point to an atmospheric origin for these constituents; 
in others, they must either be of deep-seated origin or their original 
atmospheric relation has been changed by selective solubility in 
the magma. The composition of the original gases may also be 
changed by interaction with mineral substances, by surface oxidation, 
or by the shifting of chemical equilibrium due to change of tem- 
perature. Such equilibria as the following may be affected ; 
C0 2 +H 2 HoO+CO ; 3S 2 +4H 2 0 ^ 4H 2 S+2S0 2 ; H 2 S+ 
2H 2 0 3H 2 +S0 2 ; 2H 2 S 2H 2 +S. These and other reac- 

tions are discussed from the thermal point of view. A more cr 
less abrupt evolution of gas from the magma may occur during 
crystallisation. Energy derived from shifting chemical equilibria 
may have a considerable influence in prolonging the life of an 
eruption, but not in initiating volcanic activity. Surface combus- 
tion is sometimes an important factor in keeping up the tem- 
perature. Secondary explosions of great violence are undoubtedly 
produced by the access of surface water to hot volcanic ejecta. 
Primary explosions are probably the result of pressure from mag- 
matic gases, not the result of chemical action. E. H. R. 

Absence of Cobalt in Cometite. Alfred Schoep (Min. Mag., 
1922, 19 , 301 — 302). — Cometite from the original locality, Star 
of the Congo mine in Katanga, Belgian Congo (A., 1920, ii, 441), 
is intimately mixed with minute black specks of heterogenite 
(A., 1921, ii, 649). When freed from these, the mineral shows no 
cobalt when tested microchemically with mercury thiocyanate. It 
thus agrees completely with the cometite from Bwana Mkubwa 
in Northern Rhodesia (A., 1921, ii, 701). L. J. S. 
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Chemical Investigation of Japanese Minerals containing 
Rarer Elements. II. Analysis of Columbite and Monazite 
of Ishikawa, Iwaki Province. Yfrri Shibata and KenjirO 
Kimura ( J . Chem. Soc. Japan , 1921, 42, 957 — 964; cf. A., 192 J, ii, 
269). — Columbite ( d 5*59) from Ishikawa, Iwaki Province, gave on 
analysis: 


tfb 2 0 6 ,Ta 2 0 5 . SnOj,, Al 2 O a . MnO. FeO. H* O. Total. 

78-94 0-38 0-36 3*56 15-99 0-90 100-13 

with traces of SiO«, Ti0 2 , WOo, and CaO. The amount of Ta 2 0 6 
was about 10%. The ratio (Fe,Mn)0 : (Nb,Ta) 2 0 5 =l : 1*03. 
Monazite (d 5*17) from the same locality gave on analysis : 

P.0,. SiO,. UO,. ThO t . A1,0,. Fe.O,. 0e,0,. (La,Nd),0„ etc. Y.O^efcc. OaO. MgO. H t O. Total. 

27*52 2*98 0*42 11*08 0*80 0*66 21*08 31*27 3*53 0*52 0*27 0*56 100*09 

Various samples differed; some contained traces of Zr0 2 , Ti0 2 , 
and Sn0 2 , whilst others did not contain U0 3 , and the quantities 
of ThOo and Si0 2 were very irregular. On spectroscopic examin- 
ation, lines of praseodymium, gadolinium, dysprosium, erbium, 
ytterbium, holmium, and terbium were observed. K. K. 

Density, Refractivity, and Composition Relations of some 
Natural Glasses. C. E. Tilley (Min. Mag., 1922, 19, 275 — 
294). — The natural glasses fall into two groups: (a) tektites, in- 
cluding moldavites and australites, which are perhaps of meteoric 
origin, and (b) volcanic glasses, including rhyolitic, trachytic, and 
basaltic obsidians. The refractive index and density were deter- 
mined for a number of these, and their specific refractivity 
(r 0 =(n—l)/d) compared with that of artificial glasses of definite 
composition (silica, felspars, and CaSi0 3 -MgSi0 3 ). When plotted 
on graphs, the different glasses fall in well-defined areas according 
to their composition. Values for the specific refractivity of various 
rock-constituents in a state of glass are calculated. An analysis is 
given of tachylyte forming the selvage of a basic andesite at Kil- 
donan, Eigg, Western Isles of Scotland. An estimation of water 
in the pitchstone of Newry, Ireland, gave 7*04%. The presence 
of water has a marked influence on the specific refractivity, as 
shown in the case of analysed rhyolite-obsidians from the Island of 
Lipari. L. J. S. 

Augite from Hawaii. Henry S. Washington and H. E. 
MeRWIN (Amer. J. Sci., 1922, [v], 3, 117 — 122). — Loose, jet-black 
crystals of dugite from the volcano of Haleakala on the island of 
Maui, were powdered and pure material separated by heavy solu- 
tions and the electromagnet, d 3*358. In thin sections the material 
is pale grey with a darker surface film ; extinction-angle 47° (red) 
to 49° (blue), a 1*700, p 1*706, y 1*724. An analysis of the powder 
dried at 110° gave : 

810,. TIO* 4J.O* Or.O* lt,0* JW>. MnO. 0*0. MgO. H*,0. Xfi. Kfi. Total. 

47-70 1-89 0-82 0-23 3-36 4-43 0-16 21-36 13-34 0-86 0-03 0-1* 100-11 
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Tschermak’s (A., 1921, ii, 121), Boeke’s (A., 1914, ii, 283), and 
Zambonini’s (1914) views as to the constitution oi aluminous augites 
are oriticised; and the alumina and excess of feme oxide are 
regarded as being in solid solution in the pyroxene constituents 
(diopside-hedenbergite, aomite-jadeite, and olinoenstatite). The 
present analysis is interpreted as CaMgSigOg, 69*12 ; CaFeSigOg, 
16*13; NaFeSi 2 0 6 , 5*08 ; MgSiO a , 1*90; FeSiOg, 0*40; (Al,Fe)gO s , 
8*66%. Assuming, with Zambonini, that the alumina is present 
as spinel (12*23%), there remains a residue of silica (4*20%) and 
CaSi0 3 (0*61%). L. J. S. 


Analytical Chemistry. • 


A Microvolumenometer. A. Bolland (Roczniki Chemji , 1921, 
1, 147 — 166). — A volumenometer is described which consists of a 
thick-walled capillary tube which is closed at its lower end ; the 
tube is 60 mm. long and has a capacity of 0*02 c.o., it is accurately 
graduated into forty divisions each corresponding with 0*0005 c.c. 
and widens at the top into the shape of a test-tube 40 mm. long. 
The method of weighing, filling, and emptying the apparatus is 
described. It is shown that it may be used for quantitative micro- 
analysis by measuring the volume of precipitates after centrifugjing. 

Standard Dropping Pipette. Hede Halphen ( Pharm . Zentr.-h ., 
1921, 62, 767 — 768). — A pipette which will deliver 20 drops of 
water per gram should have an orifice 3 mm. in diameter (external 
measurement); such a pipette can be made by drawing out a 
glass tube at one end and passing this narrow portion as far as it 
will go through a 3 mm. hole drilled in a brass plate. The tube is 
then cut exactly at the surface of the plate. W. P. S. 

Rapid Extraction Funnel. H. Wolffram (Chem. Ztg., 1922, 
46, 93). — A very simple apparatus to replace a Soxhlet extractor 
consists of a cylindrical part somewhat wider than the extraction 
thimble to be employed, narrowing below to an outlet tube in the 
usual way. A small glass triangle prevents the thimble from 
closing up the way into the outlet tube, and three or four indent- 
ations in the sides of the glass cylinder prevent the thimble from 
leaning over against the side of the glass. G. F. M. 

Proposed Standard Method of Colorimetry. Herbert E. 
Ives (J. Opt. Soc. Amer., 1921, 5, 469 — 478). — For the purpose of 
simplifying spectrometric measurements for colour specification, 
the author has designed a method of oolour measurement, which 
consists essentially of the spectrophotometry of adjacent patches 
of the spectrum, each patch of a width fixed by the hue scale, and 
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narrow enough so that there is no colour difference in the spectro- 
photometer field at each setting. The number of patches is deter- 
mined by the kind of colour and the degree of accuracy required. 
An instrument is described by which the measurements can be 
made and in which any colour may be reproduced for comparison. 

J. F. S. 

The Salt Error of Coloured Indicators. I. M. Kolthoff 
(Rec. trav . chim., 1922, 41, 54 — 67; cf. Sorensen, A., 1909, i, 861; 
1910, i, 147). — The corrections that should be made for the presence 
of solutions of sodium chloride and potassium chloride of concen- 
trations ranging from decinormal to normal have been determined 
for a large number of indicators. The results are discussed in detail 
for each indicator and a table summarising the chief results is 

S ended, together with notes as to the suitability of the different 
cators for various conditions. H. J. E. 

The Colorimetric Estimation of Hydrogen-ion Concen- 
tration without Buffer Solutions. I. M. Kolthoff ( Pharm . 
Weekblad, 1922, 59, 104 — 118). — Hydrogen-ion concentration may 
be estimated by comparing the colour given with standard indi- 
cators with the colours given by mixtures of coloured salts in specified 
proportions. For many indicators, suitable comparison solutions 
may be made by mixing a solution of 1T262 grams FeCl 3 ,6H 2 0 in 
250 c.c. of 1 % hydrochloric acid solution with a solution of 18*2 grams 
of crystallised cobalt nitrate in 250 c.c. of 1% hydrochloric acid 
solution ; both these solutions may be employed after long keeping. 
Mixtures of these salt solutions in various proportions given in the 
tables show the same tints as the following : Neutral-red in solutions 
with range p R from 7*0 to 8*0; methyl-orange, range 3*05 — 4*60; 
tropaeolin-00, range 1*80 — 3*00 ; methyl-red 5*2 — 6*0. For solutions 
having p a between 4*2 and 6*0, where methyl-red is used as indicator, 
suitable comparison solutions may be made up with permanganate 
solution (0*004N) and diohromate solution (O’OIN— potassium di- 
chromate in 0*4N— H 2 S0 4 ), but these solutions are not stable in 
colour, and must be prepared afresh as required. For the range 
4*4 — 6*0 with this indicator, the ferric chloride solution may be 
mixed with one obtained by mixing 10 c.c. of 0*025% pure methyl- 
red solution with 10 c.c. of 4JV-acetic acid solution, and diluting 
to 250 c.c. ; the latter solution is stable for about a week. 

For the range of p H between 8*2 and 10*0, with phenolphthalein 
as indicator, the comparison solutions are best prepared by adding 
to 10 c.c. of O’SN-sodium carbonate solution given volumes of a 
0*004% phenolphthalein solution. From the figures prepared for 
this table, the dissociation constants of phenolphthalein have been 
calculated; the values agree approximately with the figures 
deduced from theory (assuming the indicator is a bibasic acid) 
by Rosenstein (A., 1912, ii, 893). 

For the range of p R between 6*0 and 7*0, p-nitrophenol is a suit- 
able indicator, the colour comparison solutions being prepared in 
this ease also from an alkaline solution of the indicator. With this 
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range completed, it is possible to use the method for all values of 
between 2*0 and 10*0. S. I. L. 

The Titration of Moderately Strong Acids or Bases in the 
Presence of Very Weak Ones. I. M, Kolthoff ( Pharm . Week- 
Mad, 1922* 59, 129 — 142). — The observation of Tizard and Boeree 
(T., 1921, 119, 132) that the hydrogen-ion concentration is equal 
to sTR^Ki in the case of two acids having the same concentration, 
in the presence of sufficient alkali to neutralise the stronger one, 
and where K* and K 2 are the dissociation constants of the two 
acids, is confirmed theoretically and by experiment. To obtain 
accurate results by titration, it is necessary that the ratio K ± : K z 
should be not less than 1 X 10 4 , and the approximate concentrations 
must be determined before the final titration is made. For this 
purpose, the approximate concentration of both acids is first 
determined by titration with ^-sodium hydroxide solution in 
presence of tropseolin-O, and the concentration of the stronger 
acid by titration in presence of neutral-red or phenol-red. The 
value of p H can then be calculated from the above, and a com- 
parison solution made up from the sodium salt of the strong acid 
and the necessary proportion of the weak acid, or a buffer solution 
of the same p H can be selected. With this comparison solution to 
give the colour required for the particular indicator employed, 
the accurate titration may be made. Generally, neutral-red or 
an indicator of the same transition range is most suitable. S. I. L. 

Formation of Nitrogen Oxides in the Slow Combustion 
and Explosion Methods in Gas Analysis. G. W. Jones and 
W. L. Parker (J. Ind. Eng. Chem., 1921, 13, 1154—1155).— 
When the time of burning is not more than three minutes and 
the platinum wire is not heated above bright yellow, the formation 
of nitrogen oxides in the slow combustion method does not exceed 
0*003 c.c., and nitrogen oxides are not produced in the explosion 
method when air is used as the oxygen supply. If a mixture of 
air and oxygen is employed in the explosion method, appreciable 
quantities of nitrogen oxides are formed and the error thus intro- 
duced may amount to 2% ; their formation is due to increase in 
the flame temperature produced by the addition of oxygen. 

W. P. S. 

Estimation of Water in Fuels. AndrIs Marinot (Ann. 
Chim . Avalyt ., 1922, [ii], 4, 7 — 8). — In the estimation of water 
in fuels or fuel oils, errors may be introduced by the absorption 
of oxygen or the distillation of anthracene concurrently with the 
evaporation of the water, even at temperatures below 100°. These 
errors are avoided by carrying out the operation in a current of 
dry hydrogen, and an apparatus is described for the purpose 
consisting of two 100 c.c. flasks connected together and heated 
in a constant level water-bath. From 10 — 15 grams of the material 
are placed in each flask and a slow current of hydrogen dried in 
a calcium chloride-sulphuric acid tower is passed through for one 
and, a half hours. The vapours from the flasks pass thifcmgh a 
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horizontal elongated bulb where any anthracene is deposited into 
a weighed U-tube containing calcium chloride, the exit of which 
is protected from atmospheric moisture by a guard tube. 

G. F. M. 

Potassium Ferricyanide as a Reagent in Iodometry. 

I. M. Kolthoff (Pharm. Weekblad , 1922, 59, 66 — 68). — The 
accuracy of the author’s method of standardising thiosulphate 
solutions by the use of potassium ferricyanide (ibid., 1919, 56, 
1618) having been questioned, a further examination has been 
made. The method is found extremely accurate and very rapid. 
The ferricyanide must be pure and dry, and if the zinc sulphate 
and hydrochloric acid used are free from iron, a perfectly white 
precipitate of zinc ferrocyanide is obtained, and the end-point 
with starph is very sharp. S. I. L. 

High Percentage Hydrogen Peroxide (Perhydrol) for the 
Estimation of the Total Sulphur in Illuminating Gas. 

Aloys Klemmeb (Chem. Zlg ., 1922, 46, 79). — The sulphur com- 
pounds. including hydrogen sulphide, carbon oxysulphide, carbon 
disulphide, and mercaptan, are oxidised to sulphuric acid by passing 
the gas through a strongly alkaline solution of hydrogen peroxide. 
Ten c.c. of perhydrol are mixed with 80 c.c. of fairly concentrated 
sodium hydroxide, and the gas is led through the thick, crystalline 
paste consisting of sodium peroxide, Na 2 0 2 ,8H 2 0, which is formed, 
at a rate not exceeding 100 litres per hour. At the end of the 
operation the liquid is acidified with hydrochloric acid, boiled to 
expel the excess of hydrogen peroxide, and the, sulphuric acid 
precipitated as barium sulphate. G. F. M. 

Estimation of Sulphur in Cast Irons and Steels. AndrIs 
Marinot (Ann. Clnim . Analyt., 1922, [ii], 4, 5 — 6). — Five grams 
of the metal are treated with a reagent consisting of 30 c.c. of 
50% sulphuric acid and 60 c.c. of hydrochloric acid in an apparatus 
consisting of a conical reaction flask of 375 c.c. capacity sur- 
mounted by a vertical condenser into the top of which is ground 
a small pear-shaped gas washer from which a delivery tube leads 
into a flask containing 200 c.c. of a 2*5% solution of zinc acetate 
acidified with acetic acid. The gas washer consists of a vertical 
narrow tube surmounting the condenser and extending almost 
to touch the apex of a conical muff which surrounds it and 
is sealed to the tube at the base, where, however, it is perforated 
with five or six small holes which allow of the escape of the gas 
into the outer envelope of the pear and thence through the delivery 
tube into the zinc acetate flask. All the sulphur in the metal is 
evolved as hydrogen sulphide, and a slow stream of carbon dioxide 
is passed through the whole apparatus to displace the gas and 
prevent the formation of colloidal sulphur or organic sulphur 
compounds. The sulphur is finally estimated by oxidising the 
zinc sulphide formed in the flask by standard iodine solution and 
titrating back the excess. G. F. M. 
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Estimation of Available Sulphur in Golden Sulphide of 
Antimony. B. D. W. Luff and B. D. Porritt (J. Soc. Chem. 
Ini., 1921, 40, 275 — 278 t). — It is suggested that the “ available 
sulphur ” be estimated by extraction with carbon disulphide after 
the pigment has been heated at 150° for five hours in an atmosphere 
rendered slightly alkaline with ammonia; this heating converts 
any amorphous sulphur which may be present into a form which 
is soluble in the solvent. The carbon disulphide used should be 
purified previously by distillation over sulphur. W. P. S. 

Sulphates in Blood. W. Denis ( J . Bid. Chem., 1921, 49, 
311 — 317). — A nephelometric method for the estimation of in- 
organic sulphates in blood or plasma is described. Proteins are 
removed by means of mercuric chloride and the precipitate pro- 
duced by the addition of acidified barium chloride solution is com- 
pared with a standard in a nephelometer. No evidence was 
obtained of the existence in deproteinised blood of other compounds 
of sulphur. E. S. 

A Micro-method for Estimation of Nitrogen. D. AcfiL 
( Biochem . Z., 1921, 121, 120 — 124). — After destruction of the organic 
matter with sulphuric acid in the usual manner, the ammonia 
formed is not distilled off, but is determined colorimetrically by 
Nessler’s reagent. The control is treated with standard ammonium 
chloride solution until the colours match. The method is suitable 
for the estimation of nitrogen in as little as 0*001 — 0*003 c.c. of 
serum or urine if diluted for measurement. H. K. 

A Rapid Method for the Estimation of Ammoniacal 
Nitrogen. R. Meurice (Ann. Chim. Analyt 1922, [ii], 4, 
9 — 10). — In the estimation of ammonium salts by converting 
them into hexamethylenetetramine and titrating the free acid 
thus produced, errors are likely to occur if phenolphthalein is used 
as indicator in the preliminary exact neutralisation of the am- 
monium salt owing to the uncertainty of this indicator in presence 
of ammonia. This error is eliminated if rosolic acid is used as 
indicator for the preliminary neutralisation, but as under ordinary 
conditions it is also sensitive to hexamethylenetetramine a special 
device is adopted to render it insensitive. After the mixture of 
ammonium salt and formaldehyde has been kept about thirty 
minutes, an equal volume of ether is added, and the whole is well 
shaken, whereby the rosolic acid passes into the ether and becomes 
insensitive to the amine, although still sensitive to a strong base 
such as sodium hydroxide. Titration of the free acid with standard 
alkali can now therefore be proceeded with until the appearance 
of a pale rose colour which persists on agitating the liquid with 
the ether. G. F. M. 

Precipitation of Arsenic Sulphide from Arsenates. J. H. 
Reedy (J. Amer. Chem. Soc., 1921, 43, 2419). — The time required 
for precipitation of arsenio sulphide from solutions of arsenates 
may be greatly reduced by the addition of a small quantity of a 
soluble^iodide, such as ammonium iodide. The hastening of the 
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precipitation is due to the reduction of the arsenio acid to arsenious 
acid, according to the equations H 3 As 0 4 + 2 HI — >• H^AsO^ 
H 2 0+I 2 ; HJS+ 1 2 — 2HI+S. The reaction is applied by addrag 
1 — 2 c.c. of A-ammonium iodide solution to the hot solution Vhich 
contains 4 c.c. of 6^-hydrochloric acid in 40 c.c. of solution, just 
before the hydrogen sulphide is passed in. Precipitation begins 
immediately and is usually complete in four to five minutes. Com- 
plications arise in the precipitation of mercury and copper as 
iodides and in the partial reduction of mercury to the mercurous 
condition. This difficulty is, however, removed during the digestion 
with yellow ammonium sulphide which oxidises both metals to 
the higher valency, precipitating them as mercuric and cupric 
sulphides. J. F. S. 

Method for the Estimation of Free and Combined Carbon 
Dioxide. J. A. Shaw (J. Ind. Eng. Chem ., 1921, 13, 1151 — 
1152). — A definite quantity of the solution under examination (for 
example, mine water) is drawn into a cylindrical bulb which is 
fitted at the top and bottom with three-way taps; the tap at 
the top connects with a small funnel for the introduction of the 
sample and with a measuring burette, whilst the tap at the bottom 
connects with a smaller cylindrical bulb and with a mercury 
reservoir. At the commencement of the operation the whole 
apparatus is filled with mercury. Any gas liberated from the 
sample is passed over into the burette, the upper tap is then closed 
and the mercury reservoir lowered so that the whole of the liquid 
is drawn into the lower cylinder, a low pressure being thus pro- 
duced in the upper cylinder and above the surface of the liquid. 
The gas collecting in the upper cylinder is then forced over into 
the burette by raising the mercury reservoir, the tap between the 
two cylinders being meanwhile closed, and, by repeating these 
operations several times, the whole of the carbon dioxide may be 
collected and its volume measured in the burette. Concentrated 
sulphuric acid is added after the sample has been introduced into 
the cylinder when it is desired to estimate the total (free and 
combined) carbon dioxide. W. P. S. 

Laboratory Notes. [Estimation of Silica, Phosphorus in 
Iron, etc.]. Ernst Murmann (Osterr. Chem. Zeit ., 1921, 24, 
142). — In the estimation of silica, two evaporations with an inter- 
vening filtration are necessary in order to render the whole of the 
silica insoluble, care being taken that the evaporation is carried 
to oomplete dryness of the residue. To estimate phosphorus in 
iron, soil extracts, etc., the sample is evaporated with hydrochloric 
and nitric acid, and the residue heated in order to destroy any 
organic matter; by extracting the residue with nitric acid, the 
phosphoric acid is obtained in solution and it is not necessary to 
dissolve the ferric oxide resulting from the decomposition of the 
ferric nitrate during the heating. The grinding of ores is facilitated 
if the powder is moistened with ether, and graphitic carbon bums 
readily if it has been moistened previously with a small quantity 
of magnesium acetate solution. The use of chalk, mineral phos- 
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phate, or bone-ash is recommended in place of sand in sand-baths, 
since sand is liable to scratch glass vessels and cause them to break 
when heated. W. P. S. 

Volumetric Estimation of Potassium. Machbleidt ( Woch . 
Brm ., 1922, 39, 23—24). — A standard solution of sodium hydrogen 
tartrate is prepared by dissolving 60 grams of tartaric acid and 
16 grams of sodium hydroxide in water and diluting to 1 litre. 
Six grams of. potassium hydrogen tartrate are added and the 
solution is shaken for several hours. Thirty c.c. are filtered off 
and titrated with Nf 10-barium hydroxide solution. A second 
30 c.c. are shaken for one to two hours with 0*6 — 0*76 gram of 
the salt mixture to be tested, the solution is filtered into a tared 
basin and, without washing the filter, titrated with the barium 
hvdroxide solution. The solution is weighed before and after 
filtering, and allowance is made for the loss. The difference 
between the two titrations is calculated to potassium oxide. [See 
further J. 8oc. Chem. Ind., 1922, 200.] A. R. P. 

- Estimation of the Calcium Content of Blood. R. Weiss 
(Deut. med. Woch., 1921, 47, 1298; from Physiol. Abstr ., 1922, 6, 
668). — A small measured quantity of serum is placed in a specially 
graduated tube, ammonium oxalate is added, and the precipitate 
washed on the centrifuge with water. It is dissolved in sulphuric 
acid and titrated with permanganate. The figures given are : 
Normal 12, in tetany as low as 4, in rickets as high as 18 mg. per 
100 c.c. E. S. 

Micro-estimation of Calcium in Whole Blood, Plasma, 
and Serum by Direct Precipitation. Guy W. Clark (J. Biol. 
Chem., *1921, 49, 487 — 517). — The method described is practically 
identical with that of Halverson and Bergeim (A., 1916, ii, 270). 

E. S. 

Sensitiveness and Applicability of Qualitative Reactions. 
III. Strontium Ions. O. Lutz (Z. anal. Chem., 1921, 60, 
433 — 441; cf. A., 1921, ii, 596). — The minimum quantities of 
strontium which can be detected by various reagents are as follows : 
in each case, 5 c.c. of the strontium salt solution were treated with 
0*5 c.c. of the reagent in the cold and the observation made after 
five minutes. Sodium phosphate, 1 : 9400 ; sodium sulphite, 
1 : 12000 ; ammonium oxalate, 1 : 50000 ; ammonium carbonate 
and ammonia (at 100°), 1 : 210000 ; sulphuric acid, 1 : 125000. 
The addition of 5 c.c. of alcohol increases the sensitiveness of the 
sulphuric acid test to 1 : 1400000. 'W. P. S. 

Estimation of Magnesium in Technical Nickel. K. 

Chalupny and K. Breisch (Chem. Ztg 1922, 46, 91).— For 
the estimation of small quantities of magnesium in technical nickel 
10 — 15 grams of the metal must be used, and the filtration and 
washing of the voluminous precipitate of nickel sulphide are very 
laborious and a frequent source of error. The advantage of a 
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method whereby the magnesium could be precipitated whilst the 
nickel remained in solution is apparent, and the non-precipitation 
of nickel phosphate from potassium nickeloeyanide by sodium 
phosphate affords a means of attaining this object. The analysis 
is carried out as follows : 16 — 20 grams of the metal are dissolved 
in nitric acid, and the solution is twice evaporated to dryness with 
hydrochloric acid to precipitate silicic acid. To the filtered solution 
is then added 6 — 10 grams of ammonium chloride, followed by 
bromine water and ammonia to precipitate iron, manganese, etc. 
The filtrate is approximately neutralised with hydrochloric acid, 
and a concentrated solution of potassium cyanide is added until 
the precipitate of nickel cyanide is just redissolved, followed by 
20 c.c. of 10% disodium hydrogen phosphate solution and a third 
of the volume of concentrated ammonia. After keeping over- 
night, the crystalline precipitate of magnesium ammonium phos- 
phate is separated, and washed free from nickel. It is dissolved in 
dilute hydrochloric acid and reprecipitated with sodium phosphate 
and ammonia (this step is necessary on account of the large excess 
of alkali cyanide, present during the first precipitation, which 
causes somewhat too high results). The precipitate is collected 
in a Gooch crucible, ignited, and weighed as magnesium pyro- 
phosphate in the usual way. G. F. M. 

Estimation of Zinc as Zinc Pyrophosphate. D. Balareff 
(Z. anal . Chem ., 1921, 60, 442 — 448). — The precipitation of the 
zinc phosphate should be made under the following conditions. 
The slightly acid solution, containing ammonium chloride and 
ammonium phosphate is treated with ammonia until it is slightly 
alkaline in reaction towards litmus; the mixture is kept at the 
ordinary temperature for eighteen hours, then heated on a water- 
bath for fifteen minutes, and the precipitate is collected, ignited, 
and weighed. The amorphous precipitate which first forms when 
zinc is precipitated as phosphate from a solution containing 
ammonium salts is not zinc phosphate but ammonium zinc phos- 
phate; if the zinc is precipitated by treating the hot solution 
with ammonia, ammonium zinc phosphate and zinc phosphate are 
precipitated together, and the results obtained are too low (cf. 
Austin, A., 1900, ii, 49, and Dakin, A., 1900, ii, 624), W. P. S. 

The Separation of Aluminium from Glucinum. III. 
Hubert T. S. Britton {Analyst, 1922, 47, 60—60; cf. A., 1921, 
ii, 667, 712). — Berzelius’s method, consisting in boiling the pre- 
cipitated hydroxides with ammonium chloride solution whereby 
the glucinum hydroxide is dissolved, is unsatisfactory, as no means 
could be found by which the occlusion of glucinum hydroxide by 
aluminium hydroxide could be eliminated, the results being accord- 
ingly low for glucinum and correspondingly high for aluminium. 
Wiinder and Wenger’s sodium carbonate fusion method (A., 1912, 
ii, 687) is satisfactory, but the time required for an analysis is 
long, as two fusions are necessary for a complete separation. The 
thiosulphate method in which the neutral salt solutions are boiled 



ANALYTICAL CHEMISTRY. 


ii. 229 


with an excess of sodium thiosulphate until evolution” of sulphur 
dioxide has ceased does not give quantitative separations owing 
to adsorption of glucina by the aluminium hydroxide which is 
precipitated. Haven’s ether-hydrochloric acid method (A., 1898, 
ii, 142) is quantitative and is one of the most satisfactory and 
easily manipulated of all the methods investigated. Of the remain- 
ing methods, none were investigated, but it is probable that only 
KJing and Gelin’s basic acetate distillation method (A., 1914, ii, 
867) and Renz’s ethylamine method (A., 1903, ii, 729) are quanti- 
tative, and as the former requires considerable manipulation and 
time, and the latter involves the use of a large quantity of an 
expensive reagent, they have no particular feature to recommend 
them. G. F. M. 

(Detection of Manganese with Benzidine ' and of Cobalt 
by means of the Thiocyanate Reaction. Hugo Ditz (< Ghent . 
Ztg ., 1922, 46, 121 — 122). — The author claims priority for the 
method described by Feigl and Stem (A., 1921, ii, 278) of detecting 
traces of manganese by the blue coloration produced on adding an 
acetic acid solution of benzidine to the peroxidised manganese 
compound formed by autoxidation in an alkaline medium. 
As „ little as 0*000008 gram of manganese can be detected by this 
method. No interference with the reaction by iron salts occurs 
provided a considerable excess of acetic acid is present, and it can 
therefore be used for the detection of manganese in iron ores and 
slags. Vogel’s thiocyanate reaction for cobalt (Ber., 1879, 12, 
2314) is rendered more sensitive by using acetone instead of either 
amyl or ethyl alcohols, and quantities of the order of 0*003 mg. 
of the metal can be detected by this means. G. F. M. 

Separation of Molybdenum and Tungsten by means of 
Selenium Oxychloride. Henry Baldwin Merrill (*/. Amer. 
Chem. Soc., 1921, 43, 2383 — 2387). — Mixtures of molybdenum 
trioxide and tungsten trioxide may be quantitatively separated 
by boiling 1 gram of the mixture with 30 c.c. of a 1 : 1 mixture of 
selenium oxychloride and concentrated sulphuric acid for sixty 
minutes. The solution is decanted through a weighed Gooch 
crucible and the residue washed several times with small quantities 
of selenium oxychloride and finally brought on to the filter with 
a hot 10% solution of ammonium nitrate. The crucible is ignited 
and weighed, and gives the weight of tungsten trioxide, the molyb- 
denum trioxide being obtained by difference. The above method, 
which is effective for mixtures made by mixing the two oxides by 
hand, does not work with mixtures of the two oxides precipitated 
together, if the amount of tungsten trioxide is greater than 10%. 
In such cases, it is impossible to dissolve all the molybdenum tri- 
oxide owing to the formation of solid solutions. This difficulty 
is overcome by dissolving the oxides in ammonia, adding sufficient 
nitric acid to precipitate most of the tungsten, evaporating to 
dryness, and proceeding as described above. The method gives 
good results. J. F. S. 
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Technical Estimation of the Colloidal Part of Tungsten 
Powder. A. Lottermoser (Kolloid Z., 1922, 30, 53 — 61). — 
Two methods are described for the estimation of the percentage of 
colloidal tungsten in commercial tungsten powders. The methods 
are (1) a sedimentation method, and (2) an optical method, both 
of which lead to approximately the same results. Sedimentation 
method : the sample (20 grams) is shaken thoroughly with 100 c.c. 
of water in a tube and allowed to sediment for two days, 75 c.c. 
of the supernatant liquid are removed, and 75 c.c. of water added 
to the sediment. The mixture is shaken and allowed to sediment 
for a further two days. The process is repeated as long as a 
measurable quantity of tungsten repaains in the supernatant 
liquid. The sediment is then dried and weighed and gives the 
non-colloidal portion. The addition of ammonia to the water 
shows that whilst most specimens of tungsten powder are very 
finely divided and give suspensions, some only are truly colloidal, 
inasmuch as they are peptised by ammonia. Optical method : 
this consists in estimating the quantity of tungsten in the solutions 
from which the powder has sedimented by means of its absorp- 
tion of light. The light from a quartz mercury lamp is allowed to 
pass through the solution on to a potassium photo-electric cell 
and the absorption determined from the galvanometer deflection. 
In this connexion, it is shown that the de Beer-Fick law is applic- 
able. Five specimens of tungsten powder have been examined 
and found to contain respectively 7-5%, 5*5%, 11*25%, 39*75%, 
and 7*0% of colloidal tungsten. The fourth and fifth samples are 
peptised by ammonia. J. F. S. 

Separation of Columbium and Tantalum by means of 
Selenium Oxychloride. Harry Baldwin Merrill (J. Amer. 
Chem. Soc ., 1921, 43, 2378 — 2383). — A method of analysis of 
mixtures of tantalum and columbium oxides, and for the pre- 
paration of the pure oxides is described. The mixed oxides together 
with titanium oxide if such be present are separated together from 
the mineral, ignited, and weighed. A sample (0*2— 0*3 gram) 
of the mixed ignited oxides is boiled in an Erlenmeyer flask with 
50 c.c. of a 1 : 1 mixture of selenium oxychloride and concentrated 
sulphuric acid for thirty minutes on a sand-bath, care being taken 
that clouds of vapour are not evolved. The solution after cooling 
is decanted on to an asbestos pad in a Gooch crucible and filtered 
by suction. The filtrate is poured into a large volume of water 
and boiled, when hydrated columbium pentoxide is precipitated. 
The residue is boiled with 20 c.c. of the 1 : 1 mixture for fifteen 
minutes, decanted, and treated as before and the process repeated 
until the filtrate on hydrolysis gives only a faint cloudiness due 
to traces of tantalum pentoxide. The residue from the flask *is 
now washed into the Gooch crucible and without much washing 
the crucible is ignited and weighed ; the gain in weight gives the 
amount of tantalum pentoxide, whilst the loss of weight gives 
the columbium pentoxide, with titanium if this is present. The 
method gives results which have a maximum error of 3% and 
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is therefore better than the Marignac method whilst at the same 
time being more rapid. 

To prepare pure columbium oxide, the mixed oxides are extracted 
with sufficient solvent to dissolve all the columbium, but it should 
not be boiled until all the columbium is dissolved, since this would 
mean the solution of mueh tantalum oxide. The dissolved oxide is 
precipitated with water and ammonia, filtered, and ignited. It still 
contains some tantalum oxide which by repeating the treatment 
can be removed and very pure columbium oxide obtained. Pure 
tantalum oxide is prepared by boiling the mixed oxides with the 
reagent until all the columbium oxide is dissolved; thus whilst 
sacrificing a little tantalum oxide, a very pure product is obtained. 
The complete removal of the columbium oxide is hastened by 
adding a little more sulphuric acid to the 1 : 1 mixture of selenium 
oxychloride and sulphuric acid. J. F. S. 

The Estimation of Small Quantities of Antimony in Copper 
and Brass. B. S. Evans (Analyst, 1922, 47, 1 — 9). — Five grams 
of the sample are dissolved in 60 c.c. of nitric acid (d 1*2) and 
10 c.c. of sulphuric acid and the solution evaporated until it fumes 
strongly. When cold, the mass is dissolved in 100 c.c. of water, 
14 grams of sodium hypophosphite are added, and the solution 
is heated nearly to boiling whereby the copper is precipitated. 
The solution is filtered and the precipitate washed with hot 
water. A further 2 grams of sodium hypophosphite and 100 c.c. 
of hydrochloric acid are added to the filtrate and the liquid is 
boiled for fifteen minutes to precipitate any arsenic present. After 
cooling slightly, 10 c.c. of benzene are added to the filtrate and 
the liquid is well shaken so that the colloidal arsenic becomes 
suspended in the benzene layer. The liquid is filtered through a 
wet filter (to retain the benzene and arsenic) and the latter is 
washed twice with warm water. The filtrate is heated to boiling 
and a spiral roll of clean copper foil is dropped in and the boiling 
continued for one and a half to two hours; the liquid is then 
poured off, the copper washed rapidly with cold water, covered 
with water, and treated with 1 gram of sodium peroxide. The 
liquid is warmed until the deposited antimony has dissolved, 
then decanted off and the strip washed with cold water. The 
solution is treated with 0*5 gram of zinc sulphide and, after one 
and a half to two hours, filtered. The filtrate is acidified with 
hydrochloric acid, treated with sulphur dioxide, and evaporated 
to 10 c.c. Five c.c. of standard antimony solution (1 c.c.=0*0001 
gram Sb), 80 c.c. of water, and a few drops of hydrochloric acid 
are treated with sulphur dioxide, and the solution is evaporated 
to 10 c.c. Both assay and standard solutions are treated with 
5 c.c. of 1% gum arabic solution, diluted to 100 c.c., treated with 
hydrogen sulphide for a few seconds, and transferred to Nessler 
tubes. The liquid having the greater depth of colour is poured 
from the glass until the colours match ; the depth of the two liquids 
is measured and the result calculated from these figures. The 
standard antimony solution is made by dissolving 0*2764 gram 
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erf potassium antimonyl tartrate in 100 c.o. of hydrochloric acid 
and diluting to 1 litre. A. R. P. 

I. Estimation of Methyl Alcohol in Remains for Forensic 
Purposes. II. Occurrence of Methyl Alcohol in the Human 
Body. H. Jansch (Vrtljschr. get. Med. tiffentl. Sanitdtsw ., 1921, 
62, 1 — 18; from Chem. Zentr ., 1921, iv, 983 — 984). — A weighed 
portion of the finely divided remains is acidified with tartaric 
acid and distilled in a current of steam. The distillate (500 — 1500 
c.c.) is repeatedly redistilled, recovering about 60% each time, 
until a distillate of 5 to 10 c.c. is obtained. Fatty acids are 
removed by filtration. The later distillations are carried out 
with alkaline reaction. Acetaldehyde and glycerol which may be 
present are suitably oxidised. The density and refractive index 
of the end distillate are determined; from these the amount of 
methyl alcohol present is calculated, using appropriate tables. 
For the detection of methyl alcohol, the iodoform, benzoyl chloride, 
and morphine-sulphuric acid tests are used. Methyl alcohol is a 
normal constituent of human faeces and urine with mixed diets. 
It originates probably from pectins in the food. G. W, R. 

Apparatus for the Estimation of Methoxyl Groups. 

William M. Cumming ( J . Soc . Chem. Ind., 1922, 41, 20t).— A n 
improved form of apparatus for the estimation of methoxyl groups 
by Hewitt and Jones’s modification of the Zeisel method in which 
the methyl iodide is absorbed in pyridine, consists of a round- 
bottomed flask of 250 c.c. capacity with a neck 10 inches long 
to which a delivery tube is attached by a ground glass joint. A 
thermometer is provided with its bulb opposite the delivery exit, 
and a carbon dioxide inlet tube. The delivery tube leads to a 
narrow bored U-tube, one arm of wliich contains four convolutions, 
and each convolution a bulb. This absorber holds about 10 — 15 c.c. 
of pyridine, and by passing a very slow current of carbon dioxide 
the whole of the methyl iodide is carried out of the flask and com- 
pletely absorbed. The thermometer should not register more 
than 40° (cf. T., 1919, 115, 1030). G. F. M. 

A Method for the Estimation of Trimethylene Glycol in 
Crude Glycerol. L. V. Cocks and A. H. Salway (J. Soc. Chem. 
Ind., 1922, 41, 17 — 20t). — The method previously described (ibid., 
1918, i, 123, 158t) consisting in the distillation of the crude glycerol 
and the determination of the specific gravity and acetin value of 
the distillate, from which figures the trimethylene glycol content 
was calculated from the known specifio gravity and acetin values 
of the pure substances, gives only approximate results, as no 
allowance is made for alterations in volume when glycerol, water, 
and trimethylene glycol are mixed. The specific gravity of a series 
of mixtures containing known proportions of these three substances 
has now been systematically determined, and tables and curves 
have been constructed by means of which the trimethylene glycol 
content of any glycerol distillate of known gravity and apparent 
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glycerol content can be deduced. The pure trimethylene glycol 
prepared for the purpose boiled at 210 — 2117760 mm., or 
1717174 mm.; cEg= 1-0554. The reduction in specific gravity 
with increasing trimethylene glycol content was fairly regular, 
and as a simple method for calculating the amount present, apart 
from reference to the curves, all that is neoessary is to divide by 
the given factor the difference between the observed sp. gr. and 
the sp. gr. of pure glycerol of the strength indicated by the acetin 
figure of the mixture. The factor in question increases regularly 
with the acetin value from 0*00134 per 1% trimethylene glycol 
for 50% acetin to 0*00179 for 95% acetin value. An accuracy of 
i0*2 is claimed. G. F. M. 

Test ior Sucrose in the Presence of Dextrose. Leon A. 
Congdon and Charles R. Stewart (J. Ind. Eng . Chem., 1921, 
13, 1143 — 1144). — When a dry mixture of sucrose and dextrose 
is extracted with hot ethyl acetate, the dextrose dissolves and 
the sucrose remains insoluble ; on cooling the ethyl acetate solution, 
crystals of dextrose are obtained. W. P. S. 

Clarification of Urines by Zinc Ferrocyanide. C. Carrez 
(Ann. Chim . Analyte 1922, [vi], 4, 11 — 12). — Polemical. The author 
points out that his method involving the use of potassium ferro- 
cyanide and an excess of zinc acetate (A., 1908, ii, 329) was never 
intended as a preliminary step for any estimation other than that 
of glucose in the urine, and Thi&ry’s criticism (A., 1921, ii, 527) 
therefore has no point. G. F. M. 

Colour Reaction of Sucrose. Ferdinand Kryz (Oesterr. 
Chem. Zlg ., 1921, 24, 141 — 142). — When a mixture of 1 c.c. of 
saturated ammonium nickel sulphate solution, 1 c.c. of sucrose 
solution’ and a few drops of sulphuric acid or hydrochloric acid 
is boiled, the green colour of the mixture changes to yellow and 
then to red; this red coloration persists even when the mixture 
is cooled. The reaction cannot be obtained with less than 0*005 
gram of sucrose, but other sugars do not interfere. The coloration 
is not obtained when nitric acid is used in place of the sulphuric 
acid or hydrochloric acid. W. P. S. 

Re-testing the 100°-point of the Saccharimeter. II. 
Preparation of Chemically Pure Sucrose. Anton Krais y 
(Z. Ver. deut . Zuckerind., 1921, 785 — 797). — A method of procedure 
for recrystallising refined sugar from alcohol for the preparation 
of pure sucrose for purposes of standardisation is described. The 
product obtained after several successive crystallisations is con- 
sidered to be free from invert-sugar. Such a product yielded 
0*002—0*005% of ash, and reduced 36 — 38 mg. of copper under 
the well-known Herzfeld conditions for estimating invert-sugar 
in sucrose, and 1*5 — 1*8 mg. under the conditions of the method 
recently proposed by the author (ibid., 123). [See also J. Soc. 
Chem . Ind., 1922, 151a.] J. H. L. 
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Detection of Formic Acid in Wine. W. Fresenius and 
L. GrUnhut (Z. anal. Chem., 1921, 60, 457 — 463). — The wine is 
acidified with sulphuric acid and extracted with ether ; the ethereal 
extract is then shaken with dilute sodium hydroxide solution, the 
alkaline aqueous solution is separated, evaporated to dryness, 
and the residue heated at 130° for one hour to remove any traces 
of formaldehyde. The residue is dissolved in 10 c.c. of water 
and the solution treated with 5 c.c. of hydrochloric acid (d 1*12) 
and 0*4 gram of magnesium turnings. After two hours, the mixture 
is distilled, 5 c.c. of distillate being collected; this distillate is 
boiled for one minute with the addition of 2 c.c. of milk and 7 c.c. 
of hydrochloric acid ( d 1*12) containing a trace of ferric chloride. 
If the wine contained formic acid or its salts, a violet coloration 
develops in the mixture. W. P. S. 

Apparatus for Measuring the Hydrogen-ion Concentration 
of a Solution. Application to the Detection of Mineral Acids 
in Vinegar. AndrA Kling, A. Lassieur, and (Mme) A. Lassieur 
(Com'pt. rend., 1922, 174, 165 — 168). — A compensation electro- 
metric method for measuring hydrogen-ion concentration is 
described in which a millivoltmeter capable of measuring 1200 
millivolts with an accuracy of 1 millivolt is used. The hydrogen- 
ion concentration of vinegar measured with this apparatus or by 
the colorimetric method, using thymolsulphonphthalein as indicator, 
.serves as a ready means of detecting the presence of mineral acids. 
The presence of 0*24% of sulphuric acid in vinegar alters the p K 
value at 18° from 2-67 to 1-96. W. G. 

Estimation of (3-Hydroxybutyric Acid. Estimation of 
Acetone Substances in the Urine. Estimation of Acetone 
Substances in the Blood. Roger S. Hubbard (J. Biol . Chem., 
1921, 49, 351—357, 357—374, 375— 384).— A modification of 
Shaffer’s method (A., 1914, ii, 77 ; 1916, ii, 352) for the estimation 
of p-hydroxybutyric acid is described, in which the time required 
for the oxidation is reduced to half an hour. The method is applied 
to urine after removal of interfering substances by precipitation 
with basic lead acetate, copper sulphate, and sodium hydroxide. 
The estimation of acetone plus acetoacetio acid in urine is made 
more accurate by adding to the technique of Shaffer a distillation 
from acid potassium permanganate solution. The same method is 
applied to blood after treatment of the latter with colloidal iron, 
basic lead acetate, and sodium hydroxide. 

It is found that in normal urine the total acetone averages about 
2 mg. per 100 c.c., the greater part representing (3 -hydroxy butyric 
acid; in blood, the total acetone varies normally between 0*1 
and 1-0 mg. per 100 c.c. C. R. H. 

Effect of the Presence of Filter-paper on Permanganate- 
Oxalate Titrations. Stephen G. Simpson (J. Ind. Eng. Ghent., 
1921, 13, 1152 — 1154). — Filter-paper reduces permanganate rapidly, 
especially when the paper is highly disintegrated. In the titration 
of calcium oxalate precipitates with permanganate solution, the 
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precipitate should be washed off the filter-paper with hot water 
and tiie paper added only when the titration is nearly oomplete. 

W. P. S. 

The Estimation of H-Acid. Henry R. Lee (J. Ind. Eng . 
Chem ., 1921, 13, 1049 — 1051). — The choice of a diazonium salt for 
use as a standard solution for the estimation of the hydroxyl group 
should depend on the stability of the salt in the solution in which 
it is prepared and in which it is to be used, the completeness of the 
coupling with the intermediate product in question, and the rate of 
coupling. Comparative experiments in which H-acid was titrated with 
benzenediazonium chloride and with p-toluenediazonium chloride re- 
spectively show that the rate of decomposition of diazobenzene is 
approximately eight times as rapid in acid solution, and one and 
a half times as rapid in alkaline solution, as that of p-diazotoluene. 
Moreover, the rate of coupling of p-diazotoluene is slightly more 
rapid than that of diazobenzene, whilst the secondary coupling, 
which is marked in the case of commercial samples of H-acid 
titrated with diazobenzene, is very slight when coupled with diazo- 
toluene, and consequently, in the latter case, the end-point is more 
definite. The use of p-diazotoluene in the estimation of H-acid, 
y-acid, J -acid, $-acid, and other naphthol- and aminonaphthol- 
sulphonic acids is recommended. A stock solution of p-toluidine 
hydrochloride is prepared by dissolving 10*7082 grams of pure 
p-tofuidine in 40 c.c. of pure concentrated hydrochloric acid, and 
diluting with water to 1 litre. One hundred c.c. of this solution 
are placed in a 250 c.c. graduated flask, cooled in ice and salt until 
frozen, and diazotised with 102 c.c. of N/ 10-sodium nitrite solution. 
After thirty to forty minutes, this is made up to 250 c.c. with water, 
and shaken well. This solution should be kept at 0° and protected 
from light. In carrying out the estimation, 5 grams of dry H-acid 
or 10 grams of press-cake are dissolved in 400 c.c. of water and 
sufficient sodium hydrogen carbonate to produce a clear solution, and 
made up to 500 c.c. with water. Twenty-five c.c. of this solution are 
placed in a 600 c.c. beaker, 200 c.c. of ice-water added, and 2 grams 
of sodium hydrogen carbonate. This solution is cooled in ice and 
the diazonium solution is added from a burette, jacketed with ice- 
water, with good agitation. When the titration is almost finished, 
about 2 grams of sodium carbonate are added to increase the rate 
of coupling, and 10 — 15 grams of salt are added near the end-point. 
The titration is continued to the point when a spot on filter-paper 
gives a faint purple ring when spotted with H-acid solution. The 
titration is complete if this purple colour develops again when 
tested after the solution has been left for five minutes. F. M. R. 

Chlorohydrocarbons and Carbon Chlorides. II. The 
Knowledge of the Saturation Character of the Di-> Tri-, and 
Tetra-chloroethylenes. B. M. Margosches and Richard Baru 
(J. pr. Chem ., 1921, [iij, 103, 216 — 226). — The iodine numbers of 
aoc- and ap-<pchloroethylene, trichloroethylene, and tetraohloro- 
ethylene aie practically zero as determined by the Hiibl, Wijs, 
or other “ iodine solution ” in whioh the active agent is iodine 
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monochloride, and therefore these solvents can be used safely 
as solvents for fats in the determination of their iodine number. 
This is in accordance with previous work on the influence of 
chlorine on the degree of unsaturation of a double bond. 

W. 0. K. 

Detection of Coconut Oil in Butter. C. F. Muttelet (Compt. 
rend., 1922, 174 , 220 — 223). — The method is based on the fact 
that pure butter contains cholesterol but not phytosterol, whilst 
the vegetable fat contains phytosterol, and the melting points of 
the acetates of these two sterols differ. The sterols in the butter 
are precipitated by the addition of 20 c.c. of a 1% alcoholic solution 
of digitonin to the fatty acids from 60 grams of the butter. The 
precipitate is collected and washed free from fatty acids by chloro- 
form and ether, and then boiled with 2 — 4 c.c. of acetic anhydride. 
The acetate is twice crystallised from alcohol and its melting point 
determined. The acetate from pure butter has m. p. 113*6 — 114*2°. 
With 10% of coconut oil present in the butter the resulting acetate 
has m. p. 114*6° and the m. p. increases as the percentage of coconut 
oil in the butter increases. W. G. 

A Simple and Exact Method for tho Direct Estimation 
of Acetaldehyde in the Presence of Acetone. Wilhelm Stepp 
and Robert Fbioke (Z. physiol. Chem., 1921, 116 , 293 — 301). — 
To estimate the acetaldehyde, the solution is treated with an 
excess of alkaline-ammoniacal silver of known strength, the reduced 
silver is filtered off, and the unreduced silver is titrated in the 
acidified filtrate with ^/10-ammonium thiocyanate, using am- 
monium iron alum as indicator. An accuracy of 0*1 mg. can be 
obtained. In order to estimate the acetone, the acetaldehyde is 
removed by boiling with silver oxide or with Fehling’s solution, 
the residual liquid is distilled, and the acetone estimated in the 
distillate by the Messinger-Huppert method. If acetaldehyde has 
to be estimated at the same time, a known suspension of silver 
oxide is used and the residual silver oxide is dissolved in ammonia 
and estimated volumetnoally. S. S. Z. 

Spectrochemical Reaction of Methylfurfuraldehyde and 
Hydroxymethylfurfuraldehyde Phloroglucides . Tets utaro 
Tadokoro (J. Coll. Agric . Hokkaido Imp. Univ., 1921, 10 , 52- — 56; 
cf. Oshima and Tadokoro, A., 1918, ii, 255). — The difference in the 
colour reactions of methylfurfuraldehyde and hydroxymethyl- 
furfuraldehyde as phloroglucides was observed by means of the 
ultra-violet spectroscope. The colour reaction when the two 
aldehydes are allowed to react with phloroglucin and hydrochloric 
acid changes with the time and is complete in five minutes. At a 
half to two minutes after the beginning of the reaction, the two 
phloroglucides give almost the same absorption band in the visible 
spectrum (XX 4200 — 5000 and XX 4100—5000), but the methyl- 
furfuraldehyde phloroglucide shows an absorption band in the 
ultra-violet at XX 2400 — 3800. Five minutes after the beginning 
of the reaction, methylfurfuraldehyde phloroglucide gives an 
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absorption at XX 4300 — 4800, whilst hydroxyf urfuraldehyde phloro- 
gluoide showB an absorption band at XX 6000—6500. G. W. R. 

A Supposed Method for the Quantitative Separation of 
“Saccharin” from p-Sulphaminobenzoic Acid. Waltheb 
Heezog and J. Kreidl ( Oesterr . Chem . Ztg ., 1921, 24, 165—166). — 
A method for the estimation of p-sulphaminobenzoic acid in com- 
mercial “ saccharin ” has been described by O. Beyer (“ Kontrolle 
und Herstellung von Saccharin,” p. 97), which consists in dissolving 
the material in a slight excess of ammonia, adding a 50% excess 
of acetic acid, and keeping for twelve hours. The para-acid is said 
to be completely precipitated under these conditions, whilst the more 
strongly acidic “ saccharin ” remains in solution as undecomposed 
ammonium salt. Experimental investigation of the method with 
known mixtures of the two pure substances showed, however, that 
the results were inaccurate to the extent of 2 — 3%. For example, 
in mixtures containing 5 and 25% respectively of para-acid, only 
3-33 and 23*11% were found. G. F. M. 

Apparatus for Use in Titrating Intermediates with Unstable 
Diazo-solutions. C. P. Atkinson (J. Soc. Dyers and Col ., 1922, 
38, 15 — 16). — The apparatus is intended for the estimation of 
intermediates for azo-dyestuff manufacture by titration with 
standard diazonium solutions. 

An iron tripod about thirty inches high supports a circular tin 
trough containing a supply of ice-water, and inside the trough is a 
circular glass vessel, with an outlet through the centre of the trough, 
to contain the supply of diazonium solution. The burette, jacketed 
with the outer tube of a condenser through which the ice-water 
flows, is supported by a triangle attached to the three legs of the 
tripod. In one of the three legs of this support a funnel holder is 
fitted to receive the waste water as it flows from the jacket and 
conduct' it to the sink. F. M. R. 

Mercury or Water Ureometer for the Estimation of Urea 
in Urine or in Blood. RenIs Clogne (J. Pharm. Chim ., 1922, 
vii, 25, 99 — 100). — The method of graduation in the usual form 
of ureometer is modified so that the graduated tube immediately 
below the inlet tap is very narrow and is marked in twentieths of 
a c.c. as far as the 2 c.c. graduation, and then in fifths as far as 
the 25 c.c. graduation. This has the advantage of enabling the 
same apparatus to be utilised for estimating the small amount of 
urea usually present in blood, as, if the same quantity is taken as 
of urine for an estimation, namely, 2 c.c., the reading of the volume 
of liberated gas will fall within the range of the 0*05 c.c. graduations, 
and an amount as small as 2*5 grams per litre can be accurately 
estimated. G. F. M. 

Silicotungstic Acid Applied to the Estimation of Caffeine. 
A. Azadian (Bulk Soc . chim . Bdg. y 1922, 31, 15 — 18).— Silico- 
tungstic acid gives with caffeine, in the presence of 5% hydro- 
chloric acid, a precipitate having the composition 
12W0j,Si0 a ,2H 2 0,3C 8 H li) 02N 4 ,6H a 0, 
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On Ignition, it leaves a residue having the composition 12W0 s ,Si0 8 
and the factor for converting the weight of this residue into weight 
of caffeine is 0*2646. For the estimation, a known volume of an 
extract containing caffeine is evaporated to a syrup, which is 
extracted with hot water, the extract being made up to 50 c.o. 
Sufficient hydrochloric acid is added to bring the acid concen- 
tration up to 5% and then a solution of sihcotungstic acid is 
added. The mixture is boiled and then left for twenty-four hours ; 
the precipitate is collected, dried, ignited, and weighed. W. G. 

New Method for the Detection of Thymine. Oskar 
Baudisch and Treat B. Johnson (J5er., 1922, 55, [B], 18 — 21). — 
The method depends on the conversion of thymine into carbamide, 
acetylcarbinol, and pyruvic acid, the latter being identified as 
indigotin. Preliminary experiments show that the action is not 
influenced by the presence of uracil, cytosine, or sugar. 

A solution of sodium hydrogen carbonate in water is treated 
successively with aqueous solutions of thymine and ferrous sulphate ; 
the mixture is well-shaken with air, which causes the gradual 
conversion of the white, ferrous hydrogen carbonate into ferric 
hydroxide. The latter is removed and the filtrate concentrated 
on the water-bath, when the original odourless solution which does 
not reduce Fehling’s solution acquires a characteristic odour and 
strong reducing properties, probably owing to a Cannizzarro reaction 
resulting in the formation of acetylcarbinol and pyruvic acid. The 
presence of the former is conveniently established by distillation 
of the liquid and treatment of the distillate with o-aminobenz- 
aldehyde; the solution is boiled until the odour of the latter dis- 
appears, cooled, acidified with hydrochloric acid, and made alkaline 
again with sodium hydrogen carbonate. The presence of 3-hydr- 
oxy-2-methylquinoline is shown by the blue fluorescence of the 
solution; the reaction is unusually sensitive. The residue from 
the distillation contains pyruvic acid, the presence of which is 
detected by the formation of indigotin after addition of o-nitro- 
benzaldehyde and sodium hydroxide. The dye is extracted with 
chloroform. The presence of 2 — 5 mg. of thymine is established 
readily by the formation of the blue chloroform solution. 

H. W. 

Application of Folin and Denis’s Phosphotungstic Reaction 
to the Estimation of Uric Acid in Urine. Thiery (J. Pharm. 
Chim. t 1922, [vii], 25, 87 — 92). — All the methods for the estimation 
of uric acid in urine hitherto proposed have the disadvantage of 
requiring at least 100 c.c. of urine for each estimation. The author 
considers that the direct application of Folin’ s phosphotungstic 
reagent to urine without any preliminary treatment gives results 
sufficiently accurate for all ordinary purposes, at least in such 
cases where the volume of urine at disposal is small. The reagents 
required are Folin’s reagent, a solution containing 120 grams of 
anhydrous sodium carbonate per litre, and a standard solution of 
uric acid containing 0*2 part per 1000, prepared by means of mono- 
and di-sodium phosphate. Into a 100 c.o. graduated tube 1 c.c. 
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of urine and 2 e.o. of the phosphotungstic reagent are introduced, 
and into a further series of tubes 1, 2, 3, 4, etc., c.c. of standard 
uric acid solution are placed, each with 2 c.c. of the reagent. The 
oontents of all the tubes are made up to 40 c.c. with the sodium 
carbonate solution and, after keeping fifteen minutes, when the 
blue colour has reached its maximum intensity, the volume is made 
up to 100 c.c. with distilled water, and the uric acid is estimated 
colorimetrically by comparison with the standard colours in a 
Duboscq colorimeter. The results furnished by this method are 
very close to those given by the present author’s volumetric silver 
method after treatment of the urine with potassium zinc ferrocyanide 
(A., 1921, ii, 527). G. F. M. 

The Estimation of Purine Bases in Urine. H. Steudel 
and Sun g-Shen o Chou (Z. 'physiol. Chem. 9 1921, 116, 223 — 225). — 
It is suggested that the filtrate from the second copper sulphate 
precipitation obtained in Kruger’s method for the estimation of the 
purine bases in urine should after its decomposition with hydrogen 
sulphide be boiled with magnesium oxide in order to eliminate all 
traces of ammonia the nitrogen of which might otherwise be ascribed 
to the purine bases. S. S. Z. 

Electrometric Titration of Azo-dyestuffs. D. 0. Jones 
and H. R. Lee ( J . Ind. Eng. Chem., 1922, 14, 46 — 48). — The 
difficulties encountered in the analysis of azo-dyestuffs with titanous 
chloride by previous methods are enumerated, and an analytical 
procedure is described whereby the electrometric method of 
following oxidimetric reactions (cf. A., 1919, ii, 471, 480) is used 
in conjunction with titanous chloride for the analysis of azo-dyestuffs 
and nitro-compounds. 

A sample of the finely powdered dye (0*5 — 1*0 gram), sufficient 
to require 30 — 45 c.c. of N /4-titanous chloride for reduction, is 
placed in a reaction flask with 25 c.c. of distilled water, and heated 
on a steam-bath for ten minutes to dissolve or soften the particles. 
Twenty-five c.c. of 40% sulphuric acid are added, the flask is 
stoppered, and a current of carbon dioxide is passed through for 
five minutes; 35 — 50 c.c. of titanous chloride, being at least 5 c.c. 
of N /4-titanous chloride in excess of that required for reduction, 
are added, the mixture is boiled for five minutes, and cooled to 30°. 
In the back titration, the potentiometer is adjusted, and the voltages 
read for each addition of N /20-ferric alum solution. The latter is 
added in 5 c.c. portions at first, gradually decreasing to 0*1 c.c. or 
less. When passing over the end-point, the poles are reversed in 
the usual manner, and the voltages read as the additions of ferric 
alum become larger. Volts are plotted as ordinates and c.c. of 
feme alum solution as abscissas, and the end-point is determined 
from the curv«t. For, routine analysis, almost all azo-dyestuffs can 
be analysed with sufficient accuracy without reading the voltmeter 
or plotting a curve. The potentiometer is adjusted at the beginning 
of the back titration, until, on closing the circuit, the galvanometer 
shows no deflection. A permanent large swing of the galvanometer 
is obtained at the end-point. F, M. R. 
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Estimation of the Percentage oi Fibrin in Blood and Plasma . 

H, C. Gram (J. Biol. Chem., 1921, 49, 279—295). — dtr&ted plasma 
is recalcified and heated at 35° for one and a half hours ; the clot 
is then washed and dried, treated with alcohol and ether to remove 
lipoids, and weighed. The whole estimation, including the platelet 
count and the cell volume, is performed on 4*5 c.c. of blood. 

E.S. 

Chemical Blood Analysis. III. The Importance of the 
Ultra-filtration Method for the Analysis of Blood. M. Richter- 
Quittner ( Biochem . Z ., 1921, 124, 106—113). — Examples are 
given of the use of the Zsigmondy-Haen ultra-filtration apparatus 
for the estimation in blood of residual nitrogen, uric acid, chloride, 
sodium, free potassium, and calcium. The residual nitrogen, the 
uric acid, the chloride, and sodium are completely dialysable, but 
only a portion of the potassium, calcium, or dextrose is free and 
dialysable. H. K. 

Colorimetric Estimation of the Concentration of B[ydrogen 
Ions in Very Small Quantities of Blood by Dialysis. J. 

Lindhard (Compt. rend. Trav . Lab. Carlsberg, 1921, 14, No. 13, 
pp. 13). — A modification of the method of Dale and Evans (A., 
1921, i, 142), in which the required quantity of blood is reduced 
to three drops, so that the process can be applied repeatedly by 
finger pricks. Hirudin is used, and phenolsulphonephthalein as 
indicator. The dialysate is not titrated but compared with a 
colour scale of phosphate-indicator mixtures. The error for the 
dialysis of phosphate mixtures compared with a separate scale is 
about P H 0*02, but compared with the original mixture the P H 
agrees in the second place of decimals. Bicarbonate solutions gave 
by the electrometric method a P H 0*2 to 0*3 higher than by the 
colorimetric, but this discrepancy the author attributes to loss of 
carbon dioxide in dialysis and inapplicability of the electrometric 
control (cf., however, Evans, A., 1921, i, 904). G. B. 

Preparation of Colloidal Gold Solution for Testing Spinal 
Fluid. A. O. Gettler and J. W. Jackson (Arch. Neurol . 
Psychiatry , 1921, 6, 70 — 71). — To one litre of water (distilled in 
copper vessels from potassium permanganate) are added in turn 
10 c.c. of 1% auric chloride solution, 7 c.c. of 2% potassium carbon- 
ate solution, and 0*5 c.c. of 1% oxalic acid solution. The liquid is 
heated until it boils, then removed from the flame and vigorously 
shaken, 0*2 to 0*3 c.c. of concentrated formaldehyde solution being 
simultaneously added, and the shaking continued for one minute ; 
after three or four minutes, the colour usually commences to develop. 
If it does not do so, an additional 0*1 to 0*2 c.c. of formaldehyde 
solution is added, with agitation during and after the /Addition. A 
deep red colour should rapidly develop. Chemical abstracts. 
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Relation between Atomic Volumes [oi Elements in Com- 
bination] and Optical Refractivities. Gervaise Le Bas 
(Nature, 1921, 108, 272 — 274). — A periodic relationship is known 
to exist between the atomic volumes of elements in combina- 
tion, the differences between the atomic volumes of successive 
members of the same series being of the order of that of hydrogen. 
Similar serial and group relations are observed with the atomic 
refractivities, the serial differences again being of the order of the 
atomic refractivity of hydrogen. When the atomic volumes of 
carbon, nitrogen, oxygen, fluorine, silicon, phosphorus, sulphur, 
chlorine, arsenic, selenium, bromine, and iodine are plotted against 
their atomic refractivities, the points obtained lie approximately on 
a straight line. A. A. E. 

Molecular Refraction of some Molten Gaits and their 
Degree of Dissociation. G. Meyer and Heck (Z. Elektrochem., 
r 1922, 28, 21 — 28). — The molecular refraction of molten sodium 
hydroxide and nitrate and potassium hydroxide and nitrate has 
been measured at a series of temperatures between 320° and 440°. 
The* method adopted was to allow a ray of light (sodium) to fall 
into a prism of the molten substance and be reflected from a metallic 
mirror inside the prism. The densities of the molten salts were 
determined for all the temperatures used. The mean molecular 
refraction over the whole temperature range is found to be : sodium 
nitrate 11*54, potassium nitrate 14*09, sodium hydroxide 5*37, and 
potassium hydroxide 7*71. These values, which are accurate to 
one unit in the second decimal place, the refractive index being 
accurate to one unit in the third decimal place, are in good agree- 
ment with the values calculated from the atomic refractions. 
Using the values 2*80 and 2*59, respectively, for the atomic refrac- 
tions of the sodium atom and the sodium ion, it is calculated that 
molten sodium nitrate is dissociated to 61*7%. The influence of 
temperature on the molecular refraction of all the substances 
examined is very small. J. F. S. 

Some Problems of the Mass Spectrograph. F. W. Aston 
and R. H. Fowler (Phil. Mag., 1922, [vi], 43, 514 — 528). — A 
mathematical discussion of some points raised by the performance 
and further design of the mass spectrograph. J. R. P. 

The Broadening of Spectral Lines. J. Franck (Festschrift 
Kaiser Wilk. Ges . Ford. Wise. Zehnjdhrigen Jubildum, 1921, 77 — 
81). — A summary of the manner in which the broadening of spectral 
lines has been explained, or is capable of explanation, both by 
classical methods and in terms of the quantum theory. Radiation 
damping has been fairly adequately explained on the quantum 
vol. oxxn. ii. 9 
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theory by Stem and Volmer ; the Ddppler effect may be explained 
by the influence of radiation pressure, whilst collision damping is 
considered to be due to the electron transitions produced by a 
collision, together with a sudden warping of the electron orbits. 

Chemical Abstracts. 

Intensity and Broadening of Spectrum Lines. Chr. Fucht- 
bauer and G. Joos (Physikal. Z ., 1922, 23, 73 — 80). — The form 
of a spectrum line broadened by another gas depends on the latter, 
not on the absorbing gas. The constant representing the broaden- 
ing is, with hydrogen and nitrogen, proportional to the density. 
In the first pair of the principal series of caesium, the number repre- 
senting the dispersing electrons on the classical theory is equal to 
the number of caesium atoms. For the mercury line 2537, the 
number of resonators is one forty-fifth of the number of atoms. The 
maximum of 2537 is less displaced towards the red by hydrogen 
than by carbon dioxide and nitrogen. J. R. P. 

Excitation Stages in Open Arc-light Spectra. I. Sodium, 
Potassium, Calcium, Strontium, Barium, and Magnesium. 
II. Silver, Bismuth, Cadmium, Zinc, Air, and Copper. 

B. E. Moore ( Astrophys . */., 1921, 54, 191 — 216, 246 — 272). — An 
investigation of the variation of the spectrum with current, using 
a potential of 2000 volts and currents of 0-02 to 1 ampere, dis- 
tinguishes between five stages of excitation; the features of each 
are described, and a number of intensity-current curves are given. 
The relation of the results to previous work, including the Bohr 
theory, is briefly discussed. A. A. E. 

Influence of the Pressure of Foreign Gases on the I>-Lines 
in Saturated Sodium Vapour. R. Minkowski ( Physikal . Z., 
1922, 23; 69 — 73). — Measurements of the magnetic rotation of the 
D-lines of sodium vapour in presence of nitrogen under various 
pressures showed that the constant representing, on the classical 
theory, the number of dispersion electrons in unit volume is affected 
by pressure. The difference in the values of this constant deter- 
mined by absorption measurements and extrapolated from the 
magnetic rotations is largely, perhaps entirely, to be ascribed to 
the influence of pressure. The broadening of the lines under the 
influence of pressure is largely confined to the side near the red. 
The method may be used in the determination of small partial 
pressures of monatomic vapours in mixtures. J. R. P. 

The Production of Enhanced Line Spectra. R. A. Sawyer 
and A. L. Becker ( Science^ 1921, 54, 305 — 306). — When calcium 
wires are exploded by the Anderson method (. Astrophys . J., 1920, 
51, 37), it is found that, as the size of the wires employed 
is decreased, the energy of the stimulus remaining the same, the 
intensity of the enhanced lines is increased, indicating a more 
complete ionisation of the calcium atoms. A fine asbestos fibre 
about 3 cm. in length was therefore saturated with an aqueous 
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solutioif of a calcium salt, and the charge of the high-tension con- 
densers thrown across it. The fibre remained uninjured, and the 
calcium spectrum thus produced showed a striking enhancement 
of the spark lines of calcium over the arc lines, indicating that a 
large proportion of the emitting atoms were ionised. A table 
giving the relative intensities, under various conditions, of prominent 
spark- and arc-lines of calcium shows that the new source of light, 
provisionally called the “ super-spark/’ yields a degree of ionisation 
comparable with, or perhaps in excess of, that existing in the high 
chromosphere of the sun and in the early (or hot) type B stars. 
Very minute amounts of material suffice for the production of 
intense spectra by this method, and practically only metallic lines 
are produced; the spectra of hydrogen, oxygen, or of the acid 
radicle of the salt used do not appear, and only the strongest air 
lines could be observed. A. A. E. 

The Evolution of the Spectrum of Magnesium under the 
Influence of Increasing Electric Fields. Applications to 
Astrophysics. A. de Gramont and G. A. Hbmsalech (Compt. 
rend ., 1922, 174 , 356 — 361). — In a discussion of previous work 
(A., 1921, ii, 611), it is shown that the spectral effects of intense 
electric fields are particularly marked in the initial stage of a 
luminous phenomenon (arc or spark) when the temperature and 
the; electrical conductivity of the vapours are not very high. As 
the temperature increases, the emission, which depends on rapid 
falls in potential, diminishes or disappears. In consequence, the 
authors consider it dangerous to conclude that a star has a high 
temperature because the spark rays predominate in its spectrum. 

W. G. 

The Lines K a of the Light Elements. V. Dolejsek (Compt. 
rend., 1922, 174 , 441 — 443). — The author has again measured the 
K a lines of the elements from zinc to chlorine. He has found for 
these elements the lines a 3 and oc 4 which Hjalmar had measured 
for the elements sulphur to sodium. They are inseparable above 
scandium. The line a 7 , according to Siegbahn’s notation, was 
also found for the elements calcium to chlorine. In addition, a 
new satellite of 04 of shorter wave-length has been found. It 
appears to be an emission band, and is denoted by a/. The line 03 
found by Duane and Stenstrom for tungsten could not be observed. 

W> G. 

The Complexity of the K Series of the Light Elements 
and its Theoretical Interpretation. A. Dauvillier (Compt. 
rend ., 1922, 174 , 443 — 445). — Ten components of the K series 
for copper have previously been reported. Their wave-lengths 
are now recorded. Working under the same conditions (cf. A., 
1921, ii, 669), the K series of molybdenum has been studied without 
observing any rays other than those found by Duane. The line 03 
found by Duane for tungsten does not exist either for copper or 
mplybdenum. An attempt is made to show the relationship 

9 — 2 
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between the author’s measurements of the rays a 7 , a 3 , and a* of 
copper and those of Hjalmar for the elements calcium to sodium. 

W. G. 

Wave-lengths Longer than 5500 A. in the Arc Spectra of 
Yttrium, Lanthanum, and Cerium, and the Preparation of 
Pure Rare Earth Elements. C. C. Kiess, B. S. Hopkins, and 
H. C. Kremers (U.S. Bureau of Standards , Sci. Papers, 1921, 
No. 421, 318 — 351). — Photographic determinations were made in 
the yellow, red, and infra-red regions of the arc spectra, as follows ; 
yttrium, 170 lines to 7881*868 A., lanthanum, 410 lines to 9078*99 
A., cerium, 1700 lines to 9024*68 A. A description is given of the 
methods used in the purification of the substances employed, com- 
pounds of cerium, samarium, lanthanum, neodymium, and gado- 
linium being obtained from a sample of “ Welsbach ” sodium rare- 
earth sulphate, and those of yttrium, dysprosium, and erbium from 
gadolinite and xenotime. The cerium was removed from the 
“ Welsbach ” residues by precipitation with potassium bromate as 
basic ceric bromate ; the other elements were then separated by 
way of the fractional crystallisation of the double magnesium 
nitrate. The yttrium-group material was freed from the elements 
of the cerium group, and then fractionally crystallised as bromate. 

Chemical Abstracts. 

The L Series of the X-Ray Spectrum. D. Coster (Compt. 
rend., 1922, 174, 378 — 379). — The author has again measured the 
spectra of a large number of elements (tantalum to rubidium), 
and in general the new results confirm the conclusions of previous 
work and in addition lend support to Bohr’s theory of the structure 
of the atom (cf. this vol., ii, 277). Certain of the author's results are 
more or less opposed to the results and conclusions of Dauvillier 
(cf. A., 1921, ii, 421, 475, 699) and these divergences are summarised. 

W. G. 

The Infra-red Absorption Spectra of Alkali Hydroxides. 

G. E. Grantham (Physical Rev., 1921, 18, 340; cf. Howe and 
Gibson, ibid., 1917, 10, 767). — When the absorption of solutions 
of sodium, potassium, and lithium hydroxides (of various concen- 
trations) and of ammonium and caesium hydroxides (one solution 
each) was determined with reference to that of water, all the curves 
showed a broad, intense absorption band with a maximum at 
about 2-29/a, except in the case of the ammonium hydroxide 
solution, for which the maximum was found to be at 2*20/a. The 
absorption was found to be proportional to the concentration, but 
not to vary systematically with the atomic weight of the metal 
used. It is suggested that the band is due to dissociated hydroxide 
ions, although in the case of other hydroxide solutions such a band 
has not previously been observed. Maximum absorption of water 
was observed at 1*48 and 1*98/a. The effect of dissolving an alkali 
hydroxide is to decrease the absorption of the water in the band at 
1-48/a by an amount proportional to the concentration of the solution 
and to the atomic weight of the metal of the base. A. A. E, 
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The Ultra-violet Absorption Spectra and the Optical 
Rotation of the Proteins of Blood Sera. S. Judd Lewis 
t Proc . Boy . Soc., 1922, [. B ], 93, 178—194; cf. A., 1917, ii, 62).— 
Eleven sera, six from the horse and five from man, were used for 
the separation and purification by modifications of well-known 
methods of the albumin, euglobulin, and ^-globulin. The optical 
rotation and the ultra-violet absorption spectra of the individual 
proteins were examined in detail. ^-Globulin, euglobulin, and 
albumin from horse sera had specific rotations of —52°, —43°, 
and —57*4°, respectively, the corresponding values for human 
being —46° and —48° for the globulins and varying values for 
the albumin. The absorption curves are similar in form and 
character to that of serum, well-developed bands being best found 
at concentrations of 0*08% for albumin and 0*04% for the globulins. 
The absorption curve of ^ -globulin is the same for the horse and 
man and differs from euglobulin in the extinction coefficients but 
not in general form. For horse and human albumin, the curves 
are the same except for a constant ratio in their magnitudes, due 
possibly to physical or chemical association of an aggregate of 
little or no absorptive power. H. K. 

The Fluorescence of Mercury Vapour. J. S. van der 

Lingen and It. W. Wood (Astrophys. J ., 1921, 54, 149—160).— 
Since the fluorescent spectrum of mercury vapour cannot be excited 
in ’quiescent vapour, but only in vapour which is being distilled 
from the metal at a temperature not less than 150°, the active 
molecules are presumably not neutral monatomic molecules, but 
others, possibly diatomic, jiresent only during distillation. The 
spectrum consists of lines at 2536, 2539, and 2346 A., and four 
structureless bands with maxima at 2346, 2540, 3300, and 4850 A. 
The complete spectrum is excited by light from a zinc spark, but 
single lines excite only a part. The relation of the spectrum to 
the exciting light is examined in some detail. A. A. E. 

Hydrates of Boron Trioxide as a Constituent of Systems 
Capable of Strong Phosphorescence and containing Organic 
Compounds. Erich Tiede and Peter Wulff ( Ber ., 1922, 55, 
[/?], 588 — 597). — The phosphorescence of partly dehydrated boric 
acid (A., 1921, ii, 75) originates from traces of organic compounds, 
is removable, not by recrystallisation, ignition in a stream of 
oxygen, boiling with nitric acid, or fusion with potassium nitrate, 
but by boiling with fuming nitric acid for twenty-four hours, 
subsequently recrystallising three times from water specially 
purified, and finally igniting the upper portion of the filtered mass 
(which had not been in contact with filter-paper) in a platinum 
crucible. Phosphorescence could not be induced in such a product 
by any means other than by introduction of organic impurities. 
For this purpose, even those present in ordinary distilled water 
suffice. A number of fluorescent boric acid compounds were pre- 
pared by the respective additions to purified boric acid of fluores- 
cein, its sodium salt (uranin), phenolphthalein, benzoic acid, quinone f 
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aniline, dimethylaniline , diphenylamine, phenol, quind, naphthol, 
terephthalic acid, pyridine, and quinoline — in short, aromatic or 
heterocyclic compounds, but not aliphatic compounds, unless these 
(for example, ethylene glycol or sugar) undergo some decom- 
position — followed by fusion of the mixtures to transparent glasses, 
or by heating for two hours in the vacuum of a water-pump until 
a partly sintered mass is produced. Inorganic compounds, even 
those of uranium or the platinocyanides, with the exception of 
boron nitride (Tiede and Biischer, A., 1921, ii, 74) do not produoe 
phosphorescent materials, nor can the boric acid be replaced 
by silicic or phosphoric acids. Hydration to orthoboric acid 
consequent on exposure of the products to air largely destroys the 
phosphorescence, as does also too intense dehydration. Phosphor- 
escence is excited by daylight, but usually best by the ultra-violet 
light of the quartz lamp, and does not usually persist for more 
than two minutes. The intensity, however, is frequently much 
greater than that from the phosphorescent alkaline earths and 
sufficient momentarily to illuminate comparatively large spaces. 
Blue tones predominate, but reddish -yellow and green effects have 
been observed. Rontgen, cathode, and radium rays have no 
effect. The new products show only slight tendency towards 
thermoluminescence, down to the temperature of liquid air. In 
common with analogous cases, they are produced when the medium 
(boric acid) suffers contraction. They offer no support for the view 
that luminescence of organic compounds is dependent on their 
slow decomposition (Perrin, A., 1918, ii, 418; 1919, ii, 177). Pure 
anthracene, in spite of its fluorescence, causes no fluorescence in 
boric acid, but compounds like ethyl dihydrocollidinedicarboxylate, 
which are excited by radium rays, give a product in which fluor- 
escence is produced by ultra-violet illumination, but is indifferent 
to radium. It is presumed that the phosphorescence emanates 
from definite organic derivatives of boric acid (cf. Dimroth and 
Faust, A., 1922, i, 155; Pictet, A., 1903, i, 601). Thus orange 
crystals result from evaporation of a solution of boric acid con- 
taining uranin (1 : 3000), but these, on fusion, become light green 
and simultaneously acquire capacity for phosphorescence. 

J. K. 

Action of Red and Infra-red Rays on the Phosphorescent 
Sulphides. Maurice Curie (Compt. rend., 1922, 174, 550 — 
553). — As an explanation of the extinguishing action of the less 
refrangible part of the spectrum on certain phosphorescent sub- 
stances, it is suggested that the action of the extinguishing rays 
will consist in rendering the medium a conductor by the detach- 
ment of electrons from the atoms of sulphur, in the case of the 
flulphides. In support of this theory, experiments are described 
in which an increase of conductivity was found for finely-powdered 
sulphur and certain sulphides when they were exposed to the 
action of red rays. This hypothesis also gives an explanation 
of the fact that the extinguishing action is not limited to the red 
and infra-red portions of the spectrum. W. G. 
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Preparation oi Phosphorescent Magnesium Sulphide. 

Ebich Tiede and Friedrich Richter ( Z . Elektrochem ., 1922, 
28, 20 — 21). — Strongly phosphorescent preparations of magnesium 
sulphide containing small quantities of bismuth, antimony, or 
manganese may be prepared. These substances exhibit a violet, 
golden-yellow, or dark red phosphorescence and an afterglow which 
in every way corresponds with that of the well-known preparations 
of the alkaline earth sulphide. Details of the method of preparation 
of phosphorescent magnesium sulphide are not given in the paper. 

J. F. S. 

Experimental Proof of some Theories of Natural Rotatory 
Power of Optically Active Solutions. Paul Wetterfors 
(Z. Phydiky 1922, 8, 229 — 242). — With the object of testing the 
hypotheses of optical rotation put forward by Lorentz and Livens 
(“ Theorie elektr. opt. Erscheinungen,” 1906 ; A., 1913, ii, 543 ; 1914, 
ii, 830), the author has measured the specific rotation, fa], the 
refractive index, n, and the rotatory dispersion of solutions of 
camphor in ethyl alcohol, propyl alcohol, acetone, benzene, and 
toluene, and of a-bromocamphor in the three last-named solvents. 
The measurements were made with solutions of various concen- 
trations from 10*02 to 49-98 grams per 100 c.c. of solution at 
temperatures from 11-1° to 18-0°. Four series of measurements 
were made in each case with light of wave-lengths 589 /a/a, 546 /a/a, 
436/a/a, and 710/a/a, the first being obtained from a sodium lamp and 
the three latter from a quartz mercury lamp by the use of suitable 
light filters. The specific rotation of a-bromocamphor in acetone 
solution in various concentrations, c, is given by the equations 
[a]A=7io=86*87+0-0625c ; [a] A «589 = 140*08 +0* 1043c ; [a]x-»546~ 

172*01 +0*1389c; [a] A =« 436 == 350-25 +0-3561. It is shown in general 
the rotation increases with increase of temperature, since the 
concentration of a solution decreases with increasing temperature 
the specific rotation is also greater. An exception is found in the 
case of acetone solutions of a-bromocamphor; here the rotation 
decreases with increasing temperature, but the specific rotation 
is independent of temperature. The rotatory dispersion, defined as 
the ratio [a] A : [a] 589 where [a] A is the specific rotation for the wave- 
length A and [a] M9 the same quantity for A =589, changes in general 
with the concentration. Bromocamphor shows an increase, 
camphor a decrease for the wave-lengths A=546/a/a and 436/a/a 
(A > 589/a/a), but for A= 7 10/a/a (A <589) an increase when the con- 
centrations are greater. Solutions of camphor in acetone are 
exceptional, for here the rotatory dispersion is constant. According 
to Livens’s theory, the expression [a]=rv 2 /2 . (n 2 — l)[a(n 2 — 1)+1] 
must hold; this has been rewritten in the form La]=«y 0 (‘ w ' 2 — 1) 2 + 
y 0 (w 2 —l)> where y 0 =rv 2 / 2. On plotting the values of [a]/(n 2 — 1) 
against (n 2 — 1), a straight line should be obtained. Treating the 
present experimental values in this way actually leads to straight 
lines for solutions of camphor in benzene and toluene, and for 
bromocamphor in benzene ; in all other cases a straight line passes 
only approximately through the points. The values of a and y 0 
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have been evaluated by the method of least squares, end it is shown 
that the value of a is always negative as shown by Peacock (T., 
1914, 105, 2782; 1915, 107, 1547). The numerical values of a 
are largest for bromocamphor in toluene and benzene and smallest 
for camphpr in ethyl alcohol. The a value for camphor in toluene 
is the same for ^=54 6/qu, and A.=436 /a/a. It is shown, therefore, 
that the Lorentz -Livens hypothesis can only claim to give qualitative 
representation of the present material. According to Oseen’s 
hypothesis, the expression &==[«] : (n 2 +2) 2 must be constant. The 
experimental data show that this is not the case, for in the case 
of solutions of camphor in benzene, toluene, and the alcohols, 
the k value increases with increasing concentration, but decreases 
with acetone solutions. Further, except in the case of solutions 
of camphor in propyl alcohol, the value of k is a linear function 
of the concentration. J. F. S. 

Photochemical Studies. XIV. Fundamental Photochemi- 
cal Laws. J. Plotnikow (Z. tviss. Photoche/m., 1922, 21, 134 — 
140). — A theoretical paper in which Einstein’s photochemical 
equivalent law and the Grotthus-van’t Hoff photochemical absorp- 
tion law are critically examined. It is shown that Einstein’s 
law leads to the following improbabilities. On calculating the 
energy absorbed, by one gram molecule, from light of various 
wave-lengths, it is found that the extreme ultra-violet, 100/a/a, 
gives up 300,000 cal. and Rontgen rays 3x 10® cal., which indicates 
that with decreasing wave-length light becomes much more active, 
until, with Rontgen rays, all molecules will be simply destroyed. 
Further, all atoms in all reactions in all solvents must react with 
the same velocity at all temperatures and must take up the same 
quantity of energy. It is shown that the Grotthus-van’t Hoff 
law is diametrically opposed to the Einstein law. Nine classes 
of photolytic reactions are quoted in which the Einstein law in 
no way represents the facts, and two further classes are noted in 
which deviations from the law of —8% to 22% are observed. 
The photolysis of hydrogen iodide and hydrogen bromide alone 
give an approximate agreement, but here there is a divergence 
varying between -3-3% and +4%. Weigert’s recent paper 
(Z. Physik, 1921, 5, 421), which shows the applicability of the 
Einstein law and characterises the Grotthus-van’t Hoff law as 
untenable, is criticised. It is shown that the reactions studied 
and the method of operation is much too complicated to make 
it possible to draw conclusions of the type drawn by Weigert from 
the results. In the present author’s opinion, the Einstein law in 
its present form cannot be maintained. J. F. S. 

Photosynthesis and the Electronic Theory. II. Henry 
H. Dixon and Nigel G. Ball (Sci. Proc. Hoy . Dull Soc., 1922 
16, 435 — 441 ; cf. Dixon and Poole, A., 1920, ii, 343).— In con' 
tinuation of previous work, the , photo-electric properties of chloro- 
phyll were investigated. The electronic theory of sensitisation 
is supported by experiments in which sensitised photographic 
plates were affected by light at a temperature of —185°, chemical 
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action being thereby precluded. Using collodion films, it was 
shown that sensitisation by chlorophyll is also effective even at 
the temperature of liquid air. Since only light of visible wave- 
lengths is absorbed by chlorophyll, and since earlier experiments 
have shown that electrons are not expelled from chlorophyll, it 
follows that the light absorbed is wholly used in the displacement 
of electrons within the molecule, thereby making some atomic 
group or groups reactive. In photosynthesis, these groups may 
react with carbon dioxide and water, according to the scheme 
chlorophyll-a + C0 2 = chlorophyll-6 + CH 2 0 and chlorophyll-6 + 
H 2 0=chIorophyll-a4-0 2 . It is assumed that these reactions 
omy take place during illumination and depend on its intensity. 
The velocity of the first reaction would only increase with intensity 
of illumination so long as carbon dioxide is in excess, whilst the 
velocity of the second reaction would only be indirectly influenced 
by this factor. „ G. W. R. 

Absorption of RSntgen Rays. K. A. WingArdh (Z. Phyaik, 
1922, 8 , 363 — 376). — A method for the determination of the absorp- 
tion coefficients of substances in solution for the homogeneous 
Rontgen rays of the K a line of molybdenum is described. The 
atomic absorption coefficients are calculated, and it is shown that 
the logarithms of these when plotted against the logarithms of 
the ordinal numbers of the elements give two straight lines. Oxygen 
showed a marked deviation. J. R. P. 

Spark Lines in the R5ntgen Spectrum. Gregor Wentzel 
(Ann. Physik , 1921, [iv], 66, 437 — 461). — It is assumed that the 
inner shells of the atom may under certain conditions undergo 
repeated ionisation. By the spontaneous transition of an atom 
from such a state to a state of equal level, Rontgen lines will be 
emitted which correspond with spark lines in the optical spectrum. 
It is shown that the emission can have only one fine-structure 
of known Rontgen lines, which is extended usually towards the 
region of short wave-lengths. All the lines which previously 
caused difficulty in the systematic arrangement of Rontgen spectra 
can be regarded as spark lines ; in particular the hard Kol satellites, 
from Aloc 3 to a 6 can be derived from two combination relations, 
and the complex structure of the if- absorption edges observed 
by Fricke is also elucidated. The magnitudes of the frequency 
differences and their linear ohange with ordinal number are 
satisfactorily explained. J. R. P. 

X-Rays and Thermodynamic Equilibrium. L. de Broglie 
(J. Phys . Radium , 1922, [vi], 3, 33 — 45). — The conditions of 
thermodynamic equilibrium between atoms, electrons, and radiation 
in an enclosure maintained at A temperature T are considered. 
The statistical equilibrium between the atoms is described by 
the law of Maxwell and Boltzmann, which may be applied to 
systems in which the total energy may assume only a certain 
number of discontinuous values. The equilibrium density of 
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radiation in the region of frequencies considered may be repre- 
sented by Wien’s law. The free electrons are considered as forming 
an ideal gas, with density proportional to T$. The atomic 
coefficient of absorption of a substance is then shown to be given 
by fi=Cx z 2 p n p E 2 p , where C is a constant, X the wave-length, n p the 
number of electrons in the level p (in the sense of Bohr’s theory), 
and E p —hv p the energy emitted when the atom passes from the 
ionised to the normal state. This result is compared with experi- 
ment. J. R. P. 

Stopping Power and Atomic Number. J. L. Glasson 
(Phil. Mag., 1922, [vi], 43, 477 — 481). — By a discussion of known 
results it is shown that the stopping power of an atom is propor- 
tional to N*, where N is the atomic number, rather than to A 
where A is the atomic weight, as previously supposed. This 
agrees with the higher stopping power of hydrogen as compared 
with helium J. R. P. 

Isotopy of the Radio-elements. M. L. Neuburger (Nature, 
1921, 108, 180). — Meitner’s (this vol., ii, 15) nucleus model of the 
radio-elements permits of the division of the radioactive isotopes 
into four classes : (1) those which possess only the same nuclear 
charge and the same arrangement of their outer electrons, for 
example, radium and mesothorium-I, (2) those which have in 
addition the same atomic weight and the same total number of 
nuclear 44 building stones,” for example, ionium and uranium- Y, 
(3) those having the same number of each nuclear building stone, 
but a different arrangement of these in the atomic nucleus, for 
example, radium-Z) and actinium-5, (4) those possessing the same 
arrangement of building stones, and thus the same probability 
of disintegration, for example, radium-G and actinium-Z>. Such 
elements cannot at present be designated isotopes since there is 
no available means of distinguishing between them. A. A. E. 

The Ionium Content of Radium Residues. Elizabeth Rona 
(Ber., 1922, 55, [5], 294 — 301). — Ionium has been estimated in 
various radium residues according to the 44 indicator ” method with 
the aid of uranium -X and the content has been compared with 
that of pitchblende. The final residues obtained during the 
extraction of radium in Austria still contain approximately 16% 
of the ionium present originally in the pitchblende. Thorough 
extraction of the latter with nitric acid on a laboratory scale gives 
insoluble residues which are almost completely free from ionium. 

The importance of the estimation of ionium for that of proto- 
actinium in uranium minerals and for the inter-relationships of 
the actinium series is discussed. * H. W. 

Artificial Disintegration of the Elements. A Lecture de- 
livered before the Chemical Society on February 9th, 1922. Sir 
Ernest Rutherford (T., 1922, 121, 400 — 415). 

Luminescence of Flame Ions in the Air Spark. H. Grein- 
acher (Physikal. Z. t 1922, 23, 65 — 69). — When a flame coloured 
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with a salt vapour is brought into a strong electric field, the ions 
may be caught on two platinum wires, outside the flame, on which 
they may afterwards be detected spectroscopically by heating. 
When a spark is passed between a wire in the flame and a brass 
sphere a few centimetres from the flame, or two wires similarly 
placed, the spectrum of the spark shows the .lines of hydrogen 
and the • metal ions. Lithium, sodium, potassium, rubidium, 
caBsium, thallium, and strontium were examined. The metals 
move principally to the negative electrode, but partly to the positive. 
In the case of strontium, all the lines leave the flame, but in the 
other cases only a limited number. In spite of the strong field 
in the spark, only the lines with a small exciting potential (small 
hv) appear. The ions are partly produced in the flame and partly 
in the spark. An apparent change in wave-length occurs. 

J. R. P. 

• % 

Ionic Equilibria on Metallic Surfaces. H. von Euler 
[ with Arvid Hedelius and Zimmerlund] (Z. Electrochem ., 1922, 
28, 2 — 6). — An account is given of the sorption of gold, silver, 
and mercury ions on the surfaces of the metals. The method 
consisted in determining analytically the change in the concen- 
tration of solutions of silver nitrate and silver sulphate after they 
had been in contact with metallic silver and gold respectively. 
Similar experiments arc described for solutions of mercuric chloride 
in contact with mercury. It is shown that 1 sq. metre of silver 
surface absorbs 0*35 mg. ion from silver nitrate and 0*5 mg. ion 
from potassium chloride solution, whilst the same area of gold 
absorbs 0‘ 063 mg. ion from silver nitrate. A sq. metre of mercury 
surface absorbs 0*004 mg. ion from mercuric chloride solution. 
The results are discussed in connexion with the charge of an electric 
double layer. J. F. S. 

Evidence for the Existence of Homogeneous Groups of 
Large Ions. P. J. Nolan (Physical Rev ., 1921, 18, 185 — 198). — 
Using, as did Blackwood (ibid., 1920, 16, 85), the Zeleny method 
for the measurement of the mobilities of ions, instead of that 
previously employed by McClelland and Nolan ( Proc . Roy. Irish 
Acad., 1919, 35, [A], 1, and previous papers), evidence has been 
adduced to confirm the author’s original statement that when 
large ions are produced in air in various ways, the ions can be 
divided into a number of groups, each group having a definite 
mobility. It is considered that Blackwood’s negative results 
were due to ions changing from group to group when the time 
spent in the measuring chamber is relatively long. A. A. E. 

The Scattering of Electrons by Nickel. C. Davisson and 
C, H. Kunsman (Science, 1921, 54, 522 — 524). — When a nickel 
target is bombarded by a stream of electrons, there is observed, 
besides the emission of slowly moving secondary electrons char- 
acteristic of all metals, an appreciable emission of electrons of higher 
speed. After experimental and mathematical examination of 

9* — 2 
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the phenomenon, it is suggested that the sharp deflexions experi- 
enced by these scattered electrons must result from their pene- 
tration into the atomic structure and their deflexion by the strong 
field which they encounter. A. A. E. 

Dielectric Constants of some Esters at Low Temperatures. 

L. C. Jackson (Phil. Mag., 1922, [vi], 43, 481 — 489). — A method 
is described for the determination of the dielectric constants of 
solid and liquid substances by the use of triode valve circuits. 
The results, with a frequency of 4*7 X 10 5 per second, were, at the 
absolute temperatures indicated, as follows : methyl formate, 
2*56 at 78*65°; ethyl formate, 2*40 at 81*3°; w-propyl formate, 
2*39 at 79*5°; 7&-butyl formate, 2*43 at 78*7°; methyl acetate, 
2*58 at 77*3°; ethyl acetate, 2*48 at 79*15°; n-propyl acetate, 
2*42 at 80*9°; w-butyl acetate, 2*41 at 77*6°. The values are 
smaller than those found at the ordinary temperature (5 to 9). 
The acid radicle apparently contributes but little to the value of 
the dielectric constant. The dielectric constant of w-butyl acetate 
increases linearly with decrease of temperature to the melting point 
at which there is a sudden fall, followed by a very gradual rise as 
the temperature is still further lowered. J. R. P. 

Conductivity of Concentrated Solutions of Sodium and 
Potassium in Liquid Ammonia. Charles A. Kraus and 
Walter W. Lucasse (J. Amer. Chem. Soc ., 1921, 43, 2529— 
2539). — The specific conductivity of solutions of sodium and 
potassium in liquid ammonia at its boiling point (—33*5°) has been 
measured for concentrations from 0 *6A to saturated solutions. Jt 
is shown that as the concentration increases, the specific conduc- 
tivity increases enormously, reaching the values 0*5047 xlO 4 and 
0*4569 X 10 4 for saturated solutions of sodium and potassium 
respectively. The specific conductivity of solutions of sodium and 
potassium at the same equivalent concentration is very nearly 
the same. The equivalent conductivity of saturated solutions of 
sodium and potassium in liquid ammonia is of the same order of 
magnitude as that of such metals as strontium and iron. The 
solubility of sodium and potassium in liquid ammonia at its boiling 
point has been found to be 5*367 and 4*866 mols. of ammonia per 
atom of sodium and potassium respectively. The general result 
of the work is the furnishing of further evidence in support of the 
hypothesis that the conduction process in metals consists in a 
motion of negative carriers of sub-atomic dimensions, which carriers 
are identical for all metals. J. F. S. 

Potentials at the Junctions of Univalent Chloride Solutions. 

Duncan A. MacInnes and Yu Liang Yeh (J. Amer. Chem. Soc., 
1921, 43, 2563 — 2573). — Using a slightly modified form of Lamb 
and Larson's flowing junction apparatus (A., 1920, ii, 347) the 
contact potentials of the type, MC1|M'C1, in which M and W 
are either hydrogen or an alkali metal (lithium, sodium, potassium, 
caesium, or ammonium) have been determined. The measurements 
were made at 25° and were for solutions of equal concentrations. 
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Tables pf results of all possible combinations are given for tjie 
concentrations 0*1# and 0*01#, and the values compared with 
those calculated by Lewis and Sargent’s formula (A., 1909, ii, 3691- 
In all cases reproducible values were obtained, within a few 
hundredths of a millivolt. The Lewis and Sargent form of Planck’s 
original equation E e ~RTjF fog* AcjAc expresses the results for 
most pf the cases studied and gives a qualitative agreement in all 
cases. The experimentally determined potentials can, however, 
be obtained from the differences between numbers which are 
characteristic for each ion at each concentration. This is equivalent 
to the expression given above, except that for the lithium and 
potassium ions, values of A which are slightly different from those 
obtained from conductivity measurements would have to be used. 

J. F. S. 

A Quick Acting Hydrogen Electrode. P. J. Moloney (J. 
Physical Chem ., 1921, 25, 758 — 761). — A new ‘form of hydrogen 
electrode is described. The electrode consists of a short length 
of platinum wire sealed into the end of a glass tube and projecting 
4 mm. from the end; the tube should have an internal diameter 
of about 4 mm. A loop of 1 mm. diameter glass rod is sealed to 
the end of the tube so that the platinum wire occupies the centre 
of the loop. A glass tube, of slightly greater diameter than the 
electrode tube, blown into the form of a bell at one end and having 
a bulb a little higher up which is pierced near the top by a small 
hole, fits over the electrode tube and is kept in position by a piece 
of rubber tube. The platinum wire is platinised in the usual way. 
The object of the electrode is to ensure a rapid equilibrium between 
the hydrogen in the platinum and the hydrogen ion in the solu- 
tion. To use the electrode it is drawn up the tube until the wire 
and glass loop are in the middle of the bulb in the jacket tube and 
the whole is immersed in the liquid to be measured until the tube 
connecting the bell and bulb is filled, then the electrode is pushed 
down until the wire and loop are in the bell, hydrogen is admitted 
under the bell, and the whole adjusted so that the wire is sur- 
rounded by hydrogen whilst the lower end of the loop just dips 
into the main bulk of the liquid. In this way only a small volume 
of liquid, namely, that held in the loop, has to be saturated with 
hydrogen and be in equilibrium with the wire. Equilibrium values 
are rapidly reached with this electrode. J. F. S. 

Behaviour of a Non-attackable Electrode in the Process 
Leading to the Equilibrium 3HN0 2 ;r 2N0+HNO3+Ha0- 

Alfons Klemenc (Z. Elektrochem ., 1922, 28, 55, 56); H. Pick 
(ibid., 56— 57).— Polemical; cf. A., 1920, ii, 409; 1921, ii, 297. 

J. F. S. 

Overvoltage on Electrodes and its Connexion with the 
Hydration of Ions. N. Isgabischev and Sophie Bebkmann 
(Z. Elektrochem ., 1922, 28, 40—47). — The decomposition voltage 
of and jY/lQ-solutions of sulphuric acid and the sulphate^ of 
rubidium, aluminium, potassium, ammonium, sodium, lithium, 
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magnesium, zinc, copper, manganese, and nickel has been determined 
and the values have been compared with the degree of dissociation, 
the surface tension, the moleoular hydration and the ionic hydration. 
It is shown that there is only one break in the anode current- 
voltage curve, and this is attributed to the discharge of the SO/' ion. 
The results show that the surface tension is in no way related to 
the discharge potential of the anion ( E ) ; the degree of dissociation 
also stands in no direct relationship to the value of E\ in some 
cases it is found that an increase in the value of the degree of 
dissociation is accompanied by an increase of E. It is concluded, 
therefore, that the discharge voltage is dependent on the velocity 
of the anode process, that is, a lower potential will be required for 
decomposition the greater the velocity of the anode process. To 
investigate the cause of the difference in the velocity of the anode 
process in different cases, the authors have compared the value 
of E with the hydration of the molecules and the ions. It is shown 
that there is no connexion between the value of E and the number 
of molecules of water combined with the molecules of the electro- 
lyte. The more hydrated the kations the smaller is the decom- 
position voltage found to be, and since the more hydrated the 
kation the less hydrated is the anion, it follows that the lower 
is the potential required to discharge it. The anode process is 
expressed by the scheme, (a) S0 4 "+2©— S0 4 ; (b) S0 4 — S0 3 +0; 
(c) Na 2 S0 4 (H 2 0) r ZZ 2Na(H 2 0) 66 +S0 4 "(H 2 0) m ; (d) S0/'(H 2 0) m ZZ 
S0 4 "+wiH 2 0. The cause, therefore, of the retardation of the 
anode process is the insufficiently rapid formation of S0 4 " ions 
from the hydrate. It is shown that there is a definite periodicity 
between the value of E and the atomic weight of the kation. 

J. F. S. 

Influence of Colloids on Overvoltage. N. Isgarischkv 
and Sophie Berkmann (Z. Elektrochem., 1922, 28, 47 — 50). — The 
discharge potential of the hydrogen ion on copper, silver, and 
platinum cathodes has been measured in 2iV -sulphuric acid con- 
taining various concentrations of gelatin (0 — 6%). It is shown 
that the nature of the cathode has no influence on the discharge 
potential. The value of this quantity at 18° rises to a maximum 
with increase in the gelatin concentration and then commences to 
fall. There is a corresponding increase in the anode discharge 
voltage with increase in the gelatin concentration. The change 
is explained as due to the formation of a complex between the 
hydrogen ion and the gelatin which is slowly decomposed at the 
electrode (see preceding abstract). The maximum potential repre- 
sents the point where all the ions have combined with gelatin 
and a calculation based on an approximate value of the molecular 
weight of gelatin shows that a complex consisting of one hydrogen 
ion and 1173 molecules of gelatin is formed. J. F. S. 

Free Energy of Dilution and the Activities of the Ions of 
Potassium Bromide in Aqueous Solutions. J. N. Pearce 
and Harry B. Hart ( J . Amer. Chem . Soc ., 1921, 43, 2483—2492). — 
Measurements of the E.M.F. of cells of the type Ag|AgBr,KBr(c)| 
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KHg* have been made for various concentrations (c— 2*0 — OOOliV) 
at 25°, 30°, and 35°. The decrease of free energy and the decrease 
in heat content attending the reaction in these cells have been 
calculated. The free energy decrease accompanying the transfer of 
1 mol. of potassium bromide from various concentrations (c) to (HOA 
have also been calculated. The E.M.F. of concentration cells with 
ion transference of the type Ag|AgBr,KBr(c 1 )|KBr(c 2 ),AgBr|Ag 
and of concentration cells without ion transference of the 
types Ag| AgBr,KBr (c j ) | KHg* — Hg*K| KBr (c 2 ) , AgBr | Ag and 

KHgJKBr(c x ),AgBr|Ag — Ag|AgBr,KBr(c 2 )|Hg a: K have been deter- 
mined and from these values the transport number of the potass- 
ium ion has been calculated. The results show that dilution has 
very little influence on the transport number of potassium and 
there is only a very gradual increase with increasing dilution, whilst 
the effect of temperature is practically negligible between 25° and 
35°. The decrease of free energy and heat content accompanying 
the transference of 1 mol. of potassium bromide* from a concentra- 
tion Cj to a concentration c 2 have been calculated. The activity 
coefficients of the bromide ion have been calculated and a com- 
parison made of the activity coefficients of the chloride and bromide 
ions. For all concentrations up to 0 -5N, the activity coefficients 
of these two ions are practically equal. J. F. S. 

Electro-chemical Behaviour of Metallic Conducting Com- 
pounds. G. Tammann (Z. Elektrochem ., 1922, 28, 36 — 40). — 
A discussion on the electromotive behaviour of compounds which 
exhibit a metallic conductivity. It is shown that of the five cobalt 
silicides, only those are attacked by acids which contain more 
than one atom of cobalt to one atom of silicon. In the case of the 
lead palladium intermetallic compounds, it is found that they have 
the palladium potential, but if there is an excess of lead over that 
required for the formation of a compound in the lead palladium 
alloy the mixture shows the lead potential. A number of other 
cases are cited and discussed. J. F. S. 

Activity Coefficients and Colligative Properties of Electro- 
lytes. Herbert S. Harned (J. Amer . Chem. Soc ., 1922, 44, 
252 — 267). — A theoretical paper in which on the basis of the em- 
pirical equation log F a '— a'c--p'c m ' (A., 1920, ii, 664) which connects 
the activity coefficient of an electrolyte with the molecular con- 
centration at a given temperature, and Duhem’s equation, equa- 
tions are derived for calculating the vapour pressures of solutions 
at this temperature. The validity of the above equation has been 
rigorously tested, and it is found to hold for all electrolytes over 
the whole range where data were examined with the exception 
of sulphuric and hydrochloric acids. In these cases, it holds up 
to a concentration 3 M. The activity coefficients of solutions of 
hydrochloric acid, sodium chloride, and potassium chloride have 
been investigated and the values of the parameters of the above 
equation for these electrolytes and others have been collected and 
tabulated, from which the vapour pressures and osmotic pressures 
of their solutions may be calculated. It is suggested that the 
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equation and method employed here, although empirical and an 
approximation, will prove useful in testing the consistency and 
accuracy of activity data and also will be of service in organising 
the colligative data of concentrated solutions. J. F. S. 

Ghosh's Theory of Electrolytic Solutions. Charles A. 
Kraus (J. Amer. Chem. Boc., 1921, 43, 2514— 2528).— A theoretical 
paper in which the hypothesis of electrolytic solutions put forward 
by Ghosh (T., 1918, 113, 449, 027, 777, 790) is discussed. Ghosh’s 
equation expressing the conductivity of solutions of electrolytes 
as a function of the concentration is compared with the experi- 
mental values in aqueous and non-aqueous solutions. On plotting 
the values of log A against those of the cube root of the concentra- 
tion, the experimental points lie on a curve which is concave toward 
the axis of concentration. If Ghosh’s equation were applicable, 
the points should lie on a straight line. The deviation of the 
points from a linear relation is consistent throughout, and cannot 
be accounted for by errors in the original observations. It is 
held that in its present form Ghosh’s hypothesis does not satis- 
factorily account for the properties of solutions of electrolytes. 
The postulates and assumptions on which the hypothesis is based 
are discussed and several inconsistencies indicated. The use of 
Maxwell’s law for the distribution of velocities and Clausius’s virial 
theorem to systems of charged particles is open to serious objections. 

J. F. S. 


Distribution of Thermal Energy in the Quadrivalent 
Chlorides of Carbon, Silicon, Titanium, and Tin. Wendell 
M. Latimer (J. Amer. Ghem. Soc. 9 1922, 44, 90 — 97). — The specific 
heats of carbon, silicon, titanium, and tin tetrachlorides have been 
measured from the temperature of liquid air to 298° Abs., and, in 
addition, the specific heat of carbon tetrachloride was measured 
at still lower temperatures down to 39-1° Abs., in order to deter- 
mine the whole specific heat curve for these compounds. The 
following values of C p M/5 are recorded : Carbon tetrachloride, 
solid I, 39-1°, 0-60; 40*7°, 0*65; 63-8°, 2 05; 79-6°, 2-81; 91-0°, 
3*40; 99*5°, 3-60; 199*5°, 5*84; 208*0°, 5*90; solid II, 229*4°, 
6*20; 235*6°, 6*25; 238*0°, 6*77; liquid, 253*8°, 6*40; 265*1°, 
6*30; and 290°, 6*34. Silicon tetrachloride, solid, 77*4° 3*60* 
86*6°, 3*83; 94*8°, 4*14; 131*3°, 4*80; 168*6°, 5*68; 181*0°, 5*95 1 
liquid, 208*8°, 6*74; 294*3°, 6*94. Titanium tetrachloride, solid, 
86-7°, 4*26; 92*8°, 4*40; 194*6°, 6*19; 231*8°, 6*31; 247*7°, 6*21 
liquid, 251-6°, 7-26; 294*3°, 7*32. Tin tetrachloride, solid, 89*0° 
4*59; 95-9°, 4*71; 161-2°, 5*89; 200*7°, 6*33; 227-3°, 6*02; liquid, 
266-1°, 756 ; 294-0°, 7-86, All temperatures are in absolute degrees. 
The heat of transition of solid I to solid II in the case of carbon 
tetrachloride at 224-6° Abs. is 7-10—7*19 cal. /gram. The heat of 
fusion has been determined as follows: carbon tetrachloride 
4-1—4-22 cal./gram at 249°; silicon tetrachloride, 10-85 cal. /gram 
at 203-3°; titanium tetrachloride, 11-77 cal./gram at 248*0° and 
tin tetrachloride 8-38—8-42 cal./gram at 239*9°. The entropy 
erf the compounds at 298° Abs. and the entropy change 
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in the formation, AfiLg, of eaoh compound from its elements 
have been calculated. The following values are recorded : carbon 
tetrachloride, S m> 49*06, A S^ 8 , —50*84; silicon tetrachloride, 
^ai8» 56*43, A/$f 29 «, —48*27; titanium tetrachloride, 59*51, 
a 3 298 , —47*09; tin tetrachloride, S m , 61*84, Afi^g, —49*66. 


Relation between Statistical Mechanics and Thermo- 
dynamics. Richard C. Tolman (J. Amer. Chem. Soc., 1022, 
44, 75 — 90).— A theoretical paper in which the relationship between 
statistical mechanics and thermodynamics is investigated by a 
method which is based, like that of Boltzmann and Planck, on a 
consideration of the arrangement of the elements or molecules of 
a system. Instead, however, of arbitrarily defining entropy by the 
equation S=k log W as do Planck and Boltzmann, an attempt is 
made to discover a statistical mechanical quantity which has the 
same derivatives with respect to energy, volume, and number of 
molecules as does the thermodynamic quantity entropy. In this 
way, an expression for entropy is developed which differs from 
that of Planck by an additive term ; it is further shown that the 
addition of such a term is necessary in order that the derivative 
of the entropy of the system with respect to number of molecules 
shall have its correct value. The equation thus developed has the 
form S=(N€—Nij/)IT , in which N is the number of molecules, 
€* has a significance defined below, and T is the temperature. In 
connexion with the derivation of the above expression, it is shown 
that the quantity e occurring in the Maxwell-Boltzmann dis- 
tribution law dN=Ce~ € J kT dq l . . . dp n must be taken, not as the 
energy pf a molecule having co-ordinates and momenta falling in 
the region dq x . . . dp ni but rather as the rate of increase in the 
total energy of the system per molecule added in the region 
dq x . . . dp n , when the system is in its configuration of maximum 
probability. These two quantities are the same for dilute gases, 
but for concentrated systems may be quite different. Hence the 
new methods introduced may be of considerable importance in 
dealing with the properties of imperfect gas or rather concentrated 
systems. It is pointed out that the equations developed which 
connect the statistical mechanical quantities with thermodynamic 
quantities do not agree with the equations of Marcelin and Adams 
(A., 1915, ii* 328 ; 1921, ii, 628). J. F. S. 


Relation between Entropy and Probability. Integration 
of the Entropy Equation. George A. Lin hart (J. Amer. Chem. 
Soc., 1922, 44, 140 — 142). — Two equations are deduced which 
express the change of specific heat of an element or compound 
with the entropy. The equations are based on the assumptions 
that the change depends on the probability of the “ randomness ” 
of the individual particles, the certainty that particles will have a 
fixed position at the point of zero kinetic energy, and the zero 
probability that this condition persists at high temperatures. The 
equations deduced are tested by means of recently published work 
on the specific heat of copper when a good agreement between the 
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observed and calculated values of the specific heat over the range 
14*51 — 390*0° Abs. is found. J. F. S. 

Latent Heats of Fusion. I. Benzophenone, Phenol, and 
Sulphur. (Mrs.) K. Stratton and J. R. Partington (Phil. 
Mag., 1922, [vi], 43, 436 — 446). — The following values of the 
latent heats of fusion, in gram-calories per gram, were measured 
at the melting points by electrical heating : benzophenone, 21*70; 
phenol, 29*06; sulphur (monoclinic), 8*85. In a theoretical dis- 
cussion, it is suggested that intramolecular vibrations as well as 
rotations are indicated in the case of some liquid molecules. 

J. R. P. 

The Freezing Points of Pure Organic Liquids as Thermo- 
metric Constants at Temperatures below 0°. Jean Timmer- 
mans, (Mlle) H. van der Horst, and H. Kamerlingh Onnks 
(Compt. rend., 1922, 174, 365 — 367).— The following organic liquids 
have been carefully purified and their boiling points, densities, and 
freezing points accurately determined, so that these constants may 
be used as references by working with specimens kept in sealed 
tubes. All boiling points are given at 760 mm. pressure, and f. p. 
is the freezing point obtained under conditions where the thermo- 
dynamic equilibrium between the liquid and crystalline phases 
can be maintained for a long time to within 0*01°. 

Carbon tetrachloride, b. p. 76*75°; dj 1*63255; f. p. —22*9°; 
chlorobenzene, b. p. 132*00°; d° 4 1*12795; f. p. -45*2°; chloro- 
form, b. p. 61*2°; d\ 1*52635; f. p. —63*5°; ethyl acetate, b. p. 
77*15°; dj 0*92450; f. p. -83*6°; toluene, b. p. 110*70°; d\ 
0*88445; f. p. —95*1°; carbon disulphide, b. p. 46*25°; d\ 1*29270; 
f. p. —111*6°; ethyl ether (stable form), b. p. 34*60°; dj 0*73625; 
f. p. —116*3°; (unstable form), f. p. —123*3°; methylcydohexane, 
b. p. 100*3°; dj 0*78640; f. p. -126*4°; ^opentanc, b. p. 27*95°; 
dj 0*63950, f. p. -159*6°. W. G. 

Hydration of Ions. S. Aschkenasi (Z. Elektrochem ., 1922, 
28, 58— 59).— A theoretical paper in which Fajans’s treatment of 
the hydration of ions ( Naturwiss ., 1921, 729) is discussed and a 
possible connexion with the known irregularities in the vapour 
pressure curves of aqueous solutions of electrolytes suggested. 

J. F. S. 

A Receiver for Fractionation in a Current of Gas or under 
Reduced Pressure. T. S. Wheeler and E. W. Blair (J. Soc. 
Chem. Ind., 1922, 41, 59 — 60 t). — The device consists essentially 
of an upper and a lower receiver connected together through a 
two-way tap which makes the connexion alternatively with the 
top or bottom of the upper receiver. In the former case, the 
vacuum is maintained in, or the gas is passed through, the upper 
and lower receivers, whilst the distillate collects in the upper re- 
ceiver. When it is desired to collect a new fraction, the two-way 
tap is turned into the second position and the fraction which has 
collected in the upper receiver passes into the lower one, which is 
then detached, another put in its place, and evacuated (if neces- 
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sary), and the distillation continued with the two-way tap in the 
first position as before. If it is desired to keep the distillate out 
of contact with air, the lower receiver is provided with inlet and 
outlet taps, which are turned off before detaching it from the 
apparatus, and the liquid thus remains enclosed in the inert atmo- 
sphere in which it was distilled. G. F. M. 

Comparison of the Linking of Carbon Atoms in Graphite 
and in Aromatic Hydrocarbons. J. P. Wibaut (Roc. trav. chim ., 
1922, 41, 96 — 102). — A theoretical paper based on the work of Fajans 
(A., 1920, ii, 354), and criticising the theory put forward by von 
Steiger (A., 1920, ii, 355) that the linking of the carbon atoms in 
aromatic hydrocarbons is, from the point of view of energy, equiva- 
lent to the linking in graphite. H. J. E. 

Atomic Linkings in the Carbon Compounds. I. and II. 

Hans Beutler (Z. anorg. Chem 1921, 120, 24 — 30, 31 — 47). — 
I. Assumptions that periodic oscillations of melting points and boil- 
ing points in homologous series are due to heteropolar linking of the 
carbon atoms in the chain (cf. Cuy, A., 1921, ii, 429), are shown 
to be untenable, on account of the non-dissociation of the carbon 
compounds. The heats of combustion also vary in an oscillatory 
manner in homologous series, and this may be explained by con- 
sidering the lattice-energy of the crystal structure. Compounds 
iyith an even number of carbon atoms probably have a more highly 
symmetrical lattice than those with an odd number, and as a result 
they have higher melting points and lower heats of combustion. 
Even in liquids, a kind of potential lattice structure probably 
exists, and influences the periodically varying physical properties. 
As the critical temperature is approached, the influence of the 
lattice is weakened by the strong thermal forces and the differences 
between odd and even members of the series disappear. 

The electron structure of stable ions such as the Cl' or S0 4 " ion 
is discussed, and it is shown that ion formation is due to the splitting 
of a compound into parts each of which has an electron structure 
similar to that of a noble gas, with an outer shell of eight electrons. 
(This is identical with the Lewis-Langmuir theory, to which, how- 
ever, no reference is made.) The structure of a non-dissociating 
substance of the type of Pt(NH 3 ) 2 Cl 2 is probably such that the 
co-ordinated groups are attached tetrahedrally to the central 
atom; in the electron system, the central atom is surrounded by 
eight electrons forming the comers of a cube, four edges of which 
are common each to one edge of the electron cubes of one of the 
co-ordinated groups. The possibility of two isomerides is at once 
apparent in this arrangement. 

ll. In the preceding section it was shown that isomerism is 
possible in the compound of the formula Pt(NH 3 ) 2 Cl 2 ; this is due 
to the fact that free rotation about the central Pt atom is inhibited 
probably by directing forces from the inner layers of electrons in 
the Pt atom. In carbon compounds CRiR^Rgltg free rotation is 
possible, since only two electrons are contained within the shell of 
eight electrons and restraining forces are absent. The electron 
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structures of methane, its halogen substitution products, ethylene, 
acetylene, and aromatic hydrocarbons are discussed. The methane 
molecule is represented by a central carbon nucleus surrounded by 
four electrons and four hydrogen nuclei arranged tetrahedrally at the 
eight corners of a cube with the other four electrons between the 

carbon and hydrogen nuclei. In CH^Cl 
H there are fourteen electrons, two of which 

^ , o • • o # . o • * o are common to the eight surrounding the 
o o o carbon atom and the eight surrounding 

U : c Cl ; the chlorine atom. Diagrammatically the 

o o o electron structure can be represented thus, 

f * o • • o • * * • o . . o • * where the electrons of the outer shell are 
II represented by small circles. In ethylene 

it is supposed that the eight electrons 
which are not situated directly between the hydrogen and carbon 
nuclei, revolve in an elliptical path of which the major axis is 
parallel to the C— C axis. The observed paramagnetism attributed 
to the double bond confirms this view. The electron structural 
formula for benzene shows three electrons between each pair of 
adjacent carbon atoms. In naphthalene, three electrons are shown 
between each pair of adjacent carbon atoms except between the 
carbons common to both rings, where there are only two. Reduc- 
tion to 1 : 4-dihydronaphthalene, however, converts one ring into 
a true benzene ring, and a true ethylenic bond appears between 
the carbon atoms 2 and 3 in the other ring. E. H. R. 

A Method for Measuring Vapour Densities for the Deter- 
mination of Atomic Weights. A. Magnus and E. Schmid 
(Z. anorg. Chem. f 1921, 120 , 232 — 24(5). — An apparatus is described 
for the measurement of vapour densities, the distinguishing feature 
of which is the total enclosure of the manometer and measuring 
vessel in a double- walled chamber which can be kept constant at 
the temperature of boiling water. The apparatus was used for 
determining the relation between the pressure p and pvjmT , where 
v is the volume, m the weight of the vapour, and T the absolute 
temperature for benzene and chloroform. Contrary to the results 
of Ramsay and Steele, the relation was found to be truly linear. 
The molecular weights calculated from the results are 78*096 for 
benzene and 119*380 for chloroform, whilst the atomic weight of 
chlorine calculated from these is 35*455, showing that the apparatus 
gives results of a high degree of accuracy. E. H. R. 

Regularities in the Molecular Volumes of Inorganic Com- 
pounds. Er. A. Henglein (Z. anorg. Chem 1921, 120 , 77 — 
84).— It was recently shown by Biltz (A., 1921, ii, 437) that there is 
a linear relationship between the molecular volumes of the halogens 
and of their compounds. This is now shown to be a particular 
case of a more general law that the molecular volumes of certain 
groups of inorganic compounds of like crystalline form bear a 
linear relation to constant magnitudes characteristic of their k&tions 
or anions. For the halogens, these magnitudes x may be expressed 
by the constants F : 0*8525, Cl' : 1000, Br' : 1*066, V ; 1*179, and 
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the magnitudes y for the alkali metals, Li # : 1*000, N*VT428, 
K* : 2*108, Rb 4 : 2*478. The molecular volumes of the haloids of 
the alkali metals can be calculated from the general equation 
mol. vol.=14*67a; . y+0‘73:c4-56*652/— 51*60. Caesium is abnormal 
in this series, its constant being smaller than that of rubidium 
although in other series, for example in the sulphates, selenatee, 
manganates, and chlorates, it is normal. The cubic haloids of 
copper, silver, and thallium form a good series in which the 
following constants appear, Cu' : 1*00, Ag* : 0*920, Tl 4 : 1*40. Hexa- 
gonal silver iodide does not fit in with the other cubic substances. 
The same law is shown to hold for numerous other isomorphous 
series containing metals of the second and fourth groups. The 
following density determinations were made : lithium fluoride, 
cP 04 2*597; sodium fluoride, 2*726; potassium fluoride, d 188 
2*369. E. H. R. 

The Variation of the Mechanical Properties of Metals and 
Alloys at Low Temperatures. Leon Guillet and Jean 
Cournot ( Compt . rend., 1922, 174, 384 — 386). — The hardness and 
resilience of a number of metals and alloys have been measured 
at 20°, —20°, —80°, and —190°. The results show that there is, 
in general, an increase in the hardness with cooling, there being a 
fairly big jump from the value at —80° to that at —190°. Fragility 
at low temperatures is a characteristic of ferrite, the rapidity of the 
fall in resilience as a function of the temperature being greater as 
the ferrite content is higher. Nickel and copper, on the other 
hand, do not lead to fragility and aluminium, if present to any great 
extent, tends to produce a slight increase in the resilience. Pure 
austenite sufficiently rich in nickel does not show fragility at low 
temperatures. Special perlitic steels containing nickel have a high 
fragility in liquid air, but the addition of nickel retards the lowering 
of the fragility with decrease in temperature. 

Measurements of hardness and resilience after a specimen has 
been kept for sixteen hours at —190° and then for twenty-four 
hours at +20° give evidence of a return to normal properties at the 
ordinary temperature. W. G. 

Surface Tension of Corresponding States. Richard Lorenz 
and W. Herz (Z. anorg. Chem ., 1922, 120, 320 — 328). — The ex- 
pression V f /y*= ( 1 - T s jT k )K l — T e jT k ) . ( Vil V k ) m is deduced. f g /T k 
and T e jT k have been shown by Lorenz (A., 1916, ii, 311) to 
be practically constant. According to the best average values, 
7yn=0*64, T e /T k =0'U, (Fe/F,) =0*855, and therefore y,/y,= 
0*578. This was tested on results obtained by Jaeger (A., 1917, 
ii, 33) and figures are given for 89 organic compounds. The 
average value for y s /y e was found to be 0*52, 75% of compounds 
agreeing very closely. Twenty-one inorganic compounds of known 
boiling points gave an average for y«/y tf =0*58. Assuming y,/y*= 
0*578, the authors have calculated the boiling points of several 
salts. The higher the critical temperature the further does y,/y* 
deviate from the mean. W. T. 
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Suriao* Tension of Aqueous Solutions of Night-blue. E. db 

Izagitemub (Anal. Fla „ Quhn., 1922, 20, 40—55; of. Traube, A., 
1912, ii, 740, 741). — The surface tension of aqueous solutions of 
night- blue of varying concentrations and with the addition of 
different electrolytes was investigated by means of the stalagmo- 
meter. The increase of surface tension with concentration is fairly 
rapid at first, but then slows down. In the experiments with 
addition of electrolytes, it was found that an abrupt fall in surface 
tension to that for pure water took place at the point where coagul- 
ation of the solution occurred. The coagulating power of various 
ions can thus be studied by means of the stalagmometer. Other 
physical properties, including the aspect under the ultramicroscope, 
do not show this abrupt change at the point of coagulation. Solu- 
tions purified by dialysis give results analogous to those obtained 
with unpurified material, but the stability of the solutions obtained 
is less, since smaller concentrations of salts are necessary for 
coagulation. G. W. R. 

Theory of Adsorption Processes. A. Eucken (Z. Elektro- 
chem., 1922, 28, 6 — 16). — A theoretical paper in which the process 
of physical absorption is considered. By physical adsorption is 
understood that adsorption, for example, of argon by charcoal, where 
it is unlikely that the adsorbed molecules are held by the attrac- 
tions of chemical forces. It is shown that the adsorption forces 
are similar to the forces which are responsible for condensation 
phenomena. They are practically independent of the temperature 
and are operative over a relatively small distance which is of the 
same order as the molecular radius. J. F. S. 

Adsorption of Ammonia by Silica Gel. L. Y. Davidheiser 
and W. A. Patrick (J. Arner. Chem. Soc ., 1922, 44, 1 — 8). — A 
continuation of previous work (A., 1920, ii, 417). The adsorption 
of ammonia by silica gels containing respectively 4*98% and 0’33% 
of water has been determined for a series of pressures at 0°, 30°, 
40°, and 100°. A smaller amount of ammonia is adsorbed by the 
less hydrated gel than by the more hydrated compound, although 
the less hydrated gel is still capable of adsorbing large amounts 
of ammonia. It is shown that the adsorption of ammonia may be 
satisfactorily explained on the basis of capillary condensation, 
provided corrections are made for the amount of gas which dissolves 
in the water. J. F. S. 

Adsorption by Precipitates. V. Adsorption during the 
Precipitation of Colloids by Mixtures of Electrolytes. Harry 

B. Weiser ( J . Physical Chem ., 1921, 25, 665 — 683; cf. A., 1919, 
ii, 269 ; 1920, ii, 228 ; 1921, ii, 625). — The precipitation of colloidal 
ferric hydroxide and colloidal arsenious sulphide by the simul- 
taneous addition of pairs of electrolytes, and the adsorption of 
ions during the precipitation of the colloids by mixtures of electro- 
lytes, have been investigated. The precipitation experiments were 
carried out with pairs of the electrolytes, potassium chloride, 
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barium chloride, strontium chloride, potassium oxalate, potassium 
sulphate, and potassium bromate. The adsorption of the oxalate 
ion in the presence of the chloride and sulphate ion respectively 
and the barium ion in the presence of the potassium ion was investi- 
gated. It is shown that the precipitating action of mixtures of 
pairs of electrolytes is approximately additive if the precipitating 
power of each is of the same order of magnitude, but may be far 
from additive if the electrolytes have widely varying precipitating 
power. In the latter case, the action of the electrolytes is antagon- 
istic in the sense that relatively more of each is necessary than 
if the other were absent. In the simultaneous adsorption by solids 
from mixtures of two electrolytes having no common ion, the most 
strongly adsorbed kation and anion are taken up most and the 
other pair least readily ; from mixtures having one common ion the 
oppositely charged ions are each adsorbed less than if the other 
were absent, but the most readily adsorbed ion is displaced the 
least. Factors which influence the precipitating action of mixtures 
of electrolytes are the effect of the presence of each precipitating 
ion on the adsorption of the other and the stabilising action of 
the ions with the same charge as the colloid. The second factor 
is of minor importance with mixtures of electrolytes that have 
similar precipitation values and have stabilising ions in common. 
The precipitating action of mixtures of electrolytes with similar 
precipitating power is additive, since the adsorption of the pre- 
cipitating ions is similar and consequently the adsorption of each 
is affected but slightly by the presence of the other within the 
limits of the precipitation concentration. With mixtures of electro- 
lytes of widely varying precipitating power, the precipitating action 
may be approximately additive when the influence of both factors, 
mentioned above, is small, but may be far from additive when the 
influence of both factors is large. These extreme cases are realised 
experimentally. J. F. S. 

Use of the Water Interferometer as a Pressure Gauge. 

L. van Doren, H. K. Parker, and P. Lotz (J. Amer. Chem. Soc. y 
1921, 43, 2497 — 2501). — The Zeiss water interferometer can be 
modified so as to serve as a pressure gauge. The modification 
consists in replacing the two water cells by two brass cells fitted 
with stout plate glass windows at the ends. One cell is filled with 
water at atmospheric pressure and the other with water under 
pressure. On calibrating the instrument, it was found that pressures 
up to sixty atmospheres could be measured. The range of the 
instrument may be increased by inserting a thin glass plate in the 
path of the beam passing through the non-pressure chamber of 
such a thickness that it will compensate for a pressure of sixty 
atmospheres in the other chamber. Thus by means of a series 
of glass plates of different thickness the range of the instrument 
can be extended to almost any pressure. In the calibration of the 
instrument for pressures up to 270 atmospheres at 20° and 30° it 
is found that at the higher temperature the effect of increased 
pressure on the refractive index diminishes. J. F. 8. 
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Osmotic Pressures o! Concentrated Solutions of Sucrose 
as Determined by the Water Interferometer. Paul Lotz 
and J. 0. W. Frazer (J. Amer. Chem. Soc ., 1921, 43, 2501—2607). 
—The authors describe a modification of the method used by 
Frazer and Myrick for measuring the osmotic pressure (A., 1916, 
ii, 603). The principal feature of the new apparatus is the use 
of the water interferometer (preceding abstract) for determin- 
ing the magnitude of the pressures developed. The apparatus 
is a decided improvement on that of Frazer and Myrick, being 
more rapid in action and more trustworthy. Pressures up to 
273 atmospheres have been measured, but the instrument has 
been calibrated up to 330 atmospheres. Pressure measurements 
are recorded for sucrose solutions of concentrations up to saturated 
solutions at 30° and 55‘7°. Attention is directed to the results 
of Woods as calculated for vapour-pressure measurements, and it 
is shown that his results (Trans. Faraday Soc., 1915, 11, 29) show- 
ing a decrease in osmotic pressure with rise in temperature in 
concentrated solutions are relatively correct, although his actual 
values for the osmotic pressure appear to be high when compared 
with these direct measurements. J. F. S. 

System : Ammonia-Water as a Basis for a Theory of the 
Solution of Gases in Liquids. Benjamin S. Neuhausen and 
W. A. Patrick (J. Physical Chem., 1921, 25, 693 — 720). — A static 
method has been developed for measuring the partial pressure of 
a component of a liquid mixture which has a very small partial 
pressure compared with that of the second component. This 
method has been used to determine the partial pressures of water 
and ammonia solutions at 0°, 20°, and 40° at partial pressures of 
ammonia varying from 1000 mm. to 4000 mm. The measurements 
in the case of ammonia are made to 2 — 4 mm., and in the case of 
water to 0*08 mm. The solubility of ammonia in water was deter- 
mined at 0°, 20°, and 40° at pressures from 750 mm. to 3600 mm., 
and the densities of the saturated solutions were also measured. 
A theory of the nature of solutions of gases in liquids first advanced 
by Graham has been amplified, and solutions of various gases in 
liquids classified on the basis of some of the physical and chemical 
properties of the gas. The formula F— ^(iV/P 0 ) 1/rt has been 
found to represent the solubility of ammonia, hydrogen chloride, 
sulphur dioxide, and carbon dioxide in water at various tempera- 
tures and pressures. In this formula V is the volume occupied by 
the liquefied gas dissolved per gram of water, P 0 is the vapour 
pressure, and cr the surface tension of the liquefied gas at the tem- 
perature, whilst P is the equilibrium gas pressure. The constant 
K for ammonia has value 0*49 and 1 \n the value 0*69. The 
solubility data of hydrogen chloride, sulphur dioxide, and carbon 
dioxide have been plotted according to this formula. J. F. S. 

Change of State of Aggregation and Polymorphism. Karl 
Schaum (Z. anorg. Ghent., 1921, 120, 241 — 260). — The assumption 
of Ostwald that there is a relatively broad region of metastability, 
below the normal melting point, in which spontaneous crystallisation 
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is impossible, appears unnecessary. On the other hand, it is 
highly improbable that, in a small quantity of liquid in a limited 
time, the necessary number of molecules in the correct space-lattice 
orientation to form a nucleus in equilibrium with the liquid at a 
given temperature will ever come together. It is reasonable to 
assume with Ostwald the existence of “ anisotropic ” molecules, 
but these cannot alone have a “ resonance ” effect on other “ iso- 
tropic ” molecules and so cause crystallisation. The ageing of a 
liquid by keeping it some time above its melting point, whereby 
the tendency to supercooling is increased, is doubtless due to the 
change of anisotropic molecules into the isotropic form. Aniso- 
tropic molecules probably become associated with one another to 
form space-lattice fragments, and when a crowd of these come 
together they may cause a field of force strong enough to bring 
about the formation of a crystal nucleus. As the temperature 
falls, this process is facilitated through the slowing down of trans- 
latory and rotatory motion, but, on the other hand, the probability 
of the crowding together of anisotropic molecules and space-lattice 
fragments is lessened. 

[With Elli Riffert.] — The crystallisation process is investi- 
gated statistically by counting the number of nuclei formed when a 
thin film of liquid is allowed to crystallise between microscope slide 
and cover-glass under different conditions. A large number of 
organic substances were used for the purpose. There is a strong 
tendency for the nuclei to form in the outer zone of the cover- 
glass, particularly at the edge, and sometimes they will form again 
and again at a particular spot. The tendency to nuclei formation 
at boundary surfaces, especially a triple boundary such as air- 
glass-liquid, is probably a surface tension phenomenon. The 
number of nuclei formed increases as the temperature is lowered, 
finally reaching a maximum. In these experiments, the melted 
substance was brought suddenly down to the temperature at which 
the nuclei were to be formed. Pressure may cause the develop- 
ment of nuclei. The substances examined (about 200) fall into 
five different types, according to the manner in which they crystal- 
lise; the states of aggregation assumed by crystallisation from 
nuclei are described as radiating, bunching, star-like, tabular, and 
mosaic. E. H. R. 

The K a Doublet, with New Determinations of the Lattice 
Constants of some Crystals. Walther Gerlach (Physikal. 
Z ., 1922, 23 , 114 — 120). — When a somewhat coarse powder is 
used in the Debye-Scherrer method, the K a lines appear double. 
A method for the measurement of the fine structure of Rontgen 
lines is described. The lattice constants, in 10" 8 cm., of the follow- 
ing crystals were determined : silicon (identical, within the limits 
of error, with “ amorphous,” graphitoidal, and crystalline silicon) : 
5*415 (±0*3%) with copper radiation; 5*410 (±0*3%) with nickel 
radiation ; regular zinc blende 5*390 ( ±0*3%) with copper radiation ; 
calcium fluoride 5*455 (±0*1%) with copper radiation; 5*478 
(±0*2%) with nickel radiation. The doublet distance 
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was determined with an accuracy of about 3% as 3*842 XU. 
(1 “ XUnit ’’—lO** 11 cm.) for oopper, and 3 772 XU. for nickel. 
Bragg’s model for fluorite was confirmed. J. R. P. 

Freezing of Hydrosole. A. Lottermoser (Kolloid Z., 1922, 
30 , 133). — A complaint that Gutbier (this vol., ii, 142) has used 
the author’s statements in connexion with the influence of freezing 
on sols in a manner opposite to that which the author has intended. 
This has arisen because the author’s statements have not been 
understood in the sense demanded by the context. J. F. S. 

Influence of the Concentration of Colloids on their Pre- 
cipitation by Electrolytes. Harry B. Weiser and Henry 0. 
Nicholas ( J . Physical Chem ., 1921, 25, 742 — 757). — The precipit- 
ation of colloidal chromic oxide, Prussian blue, ferric oxide, and 
arsenious sulphide of various concentrations by electrolytes with 
precipitating ions of different valency has been investigated. With 
colloidal chromic oxide, Prussian blue, and ferric oxide, the pre- 
cipitating values of all electrolytes decrease as the concentration 
of the colloid decreases, irrespective of the valency of the pre- 
cipitating ion; but the decrease is least marked with electrolytes 
having univalent precipitating ions. With colloidal arsenious 
sulphide, the precipitating value of electrolytes with univalent 
precipitating ions increases as the concentration of the colloid is 
decreased. The manner in which the precipitation value of an 
electrolyte varies with the concentration of colloid is determined 
to a large extent by the relative adsorbability of the precipitating 
ion and the stabilising ion. If the adsorption of the stabilising 
ion of an electrolyte is negligible and the adsorption of the pre- 
cipitating ion is very large, the precipitation value varies almost 
directly with the concentration of the colloid. This condition 
may be realised experimentally with electrolytes which have 
tervalent and quadrivalent ions which precipitate in extremely 
low concentration. If the adsorption of the stabilising ion of an 
electrolyte is appreciable, the precipitating value is increased. 
This effect is more pronounced the greater the dilution of the 
colloid, since the decreased opportunity both for the collision and 
the coalesoence of particles combines to render the colloid propor- 
tionately more stable so that relatively more of the precipitating 
ion must be added for complete coagulation. The influence of 
adsorption of the stabilising ion is more marked with electrolytes 
having univalent precipitating ions which precipitate only in very 
high concentration. Under these conditions, the precipitation 
value decreases much less sharply than under the conditions obtain- 
ing when the stabilising ion is only slightly adsorbed, and may even 
increase as the concentration of the colloid is decreased. The 
laws put forward by Burton and Bishop (A., 1921, ii, 176) in con- 
nexion with the variation in the coagulative power of ions with 
the concentration of the disperse phase are shown to be quite 
limited in their applicability. The hypothesis of Kruyt and van 
der Spek (A., 1919, ii, 498) on the nature of the process of coagul- 
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ation is inadequate, sinoe it fails to take into account the influence 
of the stabilising ions of electrolytes. J. F. S. 

Relation of Anomalous Osmosis to the Swelling of Colloidal 
Material. F. E. Bartell and L. B. Sims (J. Amer. Chem. 8 oc. 9 
1922, 44 , 289 — 299). — The authors discuss some seven hypotheses 
put forward previously to account for the swelling of colloids, and 
find none of them is applicable to all cases of swelling. The 
relationship of the swelling of gels to the osmotic effects is con- 
sidered, and as a working hypothesis it is assumed that a gel may 
be considered as composed essentially of a framework of membranes 
and that the hypothesis which accounts for the flow of a liquid 
through membranes also accounts to a certain extent for the flow 
of a solution into a cellular gel. The view is held that swelling 
is the result of imbibition together with the operation of effects 
which produce anomalous osmosis. It would therefore follow that 
in swelling the tendency for normal osmosis is‘ always operative, 
solution in the membrane may take place in some instances, forces 
of attraction and repulsion are operative, capillarity plays a part, 
negative or positive adsorption of solute may have an effect, 
electrical effects due to electrical orientation of the system may 
enter in, and swelling unaccompanied by electrical effects may 
occur, as with solutions of non-electrolytes with some gels. For 
the purpose of comparing anomalous osmotic effects with swelling 
effects, a series of osmotic pressures using parchment membranes 
and a series of swelling experiments using Laminaria have been 
carried out with solutions of potassium citrate (0*05Jf), sodium 
hydroxide (0-0001#), hydrochloric acid (0-0001#), and aluminium 
chloride (0*05Jf). The results show that those solutions which 
exhibit a negative osmotic tendency with parchment produce a 
swelling effect with Laminaria , and those which have a positive 
osmotic tendency produce a shrinking of the Laminaria. A further 
series of experiments with solutions of various electrolytes of 
several concentrations confirms the foregoing results. In all cases, 
the osmosis-concentration curves have the exactly opposite form 
to those of the concentration-swelling curves. J. F. S. 

Lecture Experiment. Protective Colloids. J. Newton 
Friend ( Nature , 1922, 109 , 341). — It appears to be a general law 
that protective colloids or organic emulsoids tend to retard the 
velocities of such reactions, whether chemical or physical, as 
involve a change of state in one or more of the components. 
Examples of such retardation, the rate of which conforms in many 
cases to the requirements of the adsorption law, are to be found 
in the solution . of metals in acids, corrosion in neutral media, 
solution and precipitation of salts, and replacement of one metal 
by another. An illustration is afforded by the precipitation of 
mercuric iodide from solutions of mercuric chloride and potassium 
iodide, the unstable yellow form first precipitated ordinarily turning 
rapidly into the more stable red variety. In the presence, however, 
of 1% of gelatin, after a momentary formation of colloidal mercuric 
iodide, a fine, canary-yellow precipitate is produoed, and remains 
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practically unchanged for half an hour or more. The slow change 
to the fed variety is markedly accelerated by sunlight. A. A. E. 

Pure Aniline and Water Emulsions. Shanti Swarupa 
Bhathagae ( J . Physical Chem ., 1921, 25 , 735— 741).— The jute, 
of coagulation of aniline-water emulsions by potassium chloride, 
sodium chloride and sulphate, barium, strontium, chromium, and 
aluminium sulphates has been investigated at 46°. The results 
show that in general the precipitating power of electrolytes is 
the same as in the case of many sols, tervalent ions being more 
effective than bivalent ions and these more so than univalent ions. 
The order of the precipitating efficiency of the kations is given 
as Al>Cr>Ba>Sr>K>Na. The effect of dilution on the 
emulsions is to increase the time required for precipitation ; thus 
an emulsion which is normally precipitated in ten minutes by 
barium chloride requires eighteen minutes seven seconds when 
diluted by an equal volume of water saturated with aniline, and 
when again diluted by the same volume of saturated water 
forty minutes. J. F. S. 

The Detergent Power of Soap Solutions. R. T. A. Mees 
(Chem. Weekbuid, 1922, 19 , 82 — 85). — The conception of Martin 
Fischer of a soap solution as a two-phase system is inadequate, 
since it does not exclude other gels, for example, gelatin solutions. 
Similarly, the orientation theory of Langmuir and Harkins does 
not exclude other substances possessing polarity within the mole- 
cule. The unique power of soap solutions to stabilise emulsions 
can be explained by combining the two theories, since only soaps 
have the necessary polar character within the molecule without 
at the same time having molecules soluble as such in oil and water. 
A soap such as sodium palmitate has the reactive sodium ion, 
which tends to confer solubility in water, opposed withm the 
molecule to the inert, saturated carbon- hydrogen chain, which 
tends to confer solubility in oily substances. When such a soap 
is intimately admixed with an oily substance and water, it forms 
a bounding layer between the particles of each, its molecules being 
orientated with the sodium ion towards the water, the carbon- 
hydrogen chain towards the oil, acting as a layer possessing polar 
solubilities ; in such a system, surface tension disappears. 

Earthy impurities, such as clays, resemble soaps in stabilising 
water-oil emulsions, being lyophil towards both ; in presence of 
soap solution, they are adsorbed by the latter in the bounding 
surfaces between the particles of oily matter and water. 

The detergent power of soaps is therefore primarily a chemical 
property due to the polarity of molecules insoluble as such in oil 
and water. S. I. L. 

Cellulose Nitrate as an Emulsifying Agent. Harry N. 
Holmes and Don H. Cameron (J. Amer. Chem. Soc., 1922, 44, 
66 — 70). — The use of cellulose nitrate as an emulsifying agent has 
been studied. It is shown that this substance serves as an excel- 
lent emulsifying agent in dispersing water or glycerol throughout 
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amyl acetate, acetone, or other solvents for the nitrate. Visible 
concentration films of cellulose nitrate were observed round large 
drops of water emulsified in amyl acetate-benzene mixtures. An 
increase in concentration of cellulose nitrate at the acetone- 
glycerol interface was observed and studied quantitatively. The 
properties of an ideal emulsifying film are discussed. J. F. S. 

Chromatic Emulsions. Harry N. Holmes and Don H. 
Cameron ( J . Amer . Chem. Soc ., 1922, 44 , 71 — 74). — Two immis- 
cible liquids can be emulsified with suitable emulsifying agents, 
such as cellulose nitrate, to produce a transparent emulsion when 
the refractive index of the two phases is the same, and when the 
dispersive power (rip— n e ) of the two phases is the same. A 
chromatic (structural colour) emulsion is produced when the 
refractive index of both phases is the same and the dispersive 

? Dwer of one phase is much greater than that of the other phase, 
he greater the difference the more intense the resulting colour. 

J. F. S. 

Application of Statistics to Chemical Equilibria. X. F. 

Herzfeld ( Physikal . Z., 1922, 23 , 95 — 100; cf. A., 1921, ii, 313). — 
Statistical principles have been applied to chemical equilibria, 
in connexion with polymorphic substances and equilibria in gaseous 
systems at low temperatures and at high temperatures. A reason 
is .advanced for the good agreement found between experimental 
results and those calculated by the Nernst approximation formula, 
and it is shown to be probable that the conventional chemical 
constant is always about 3. J. F. S. 

Equilibrium in Mixtures of Binary Electrolytes. Charles 
A. Kraus (J. Amer. Chem . Soc., 1921, 43 , 2507— 2514).— A 
theoretical paper in which it is shown that the isohydric principle, 
when applied to mixtures of electrolytes, leads to a functional 
relationship of the form (C x ) 2 lC H ~FC&Ci) in which C u is the con- 
centration of the undissociated fraction, C x the ion concentration, 
3 Ci the sum of the concentrations of all the negative and positive 
ions in the solution, and F(2C<) any explicit function of the total 
ion concentration of the solution. As the concentration of the 
second electrolyte diminishes, the function P x /C u =F(P t ) 9 in which 
Pi is the ion product, reduces, in the limit, to the same form as 
the function resulting from the isohydric principle. The values 
of the specific conductivity of mixtures of sodium chloride and 
hydrochloric acid as calculated according to this principle are 
shown to furnish a better agreement with the measured values 
than are those on the isohydric principle. J. F. S. 

Partition of Chlorine between Water and a Gaseous Phase. 

W. S. Trrov ( Nachr . Physik.-chem. Lab. Semsoinsds, 1917, 102 — 110; 
from Chem . Zentr ., 1921, iii, 1222). — The partition of chlorine at 
20° between water and air containing this gas is given by the 
formula (y— l’749) s .r a =(72*52) 3 , where x is the volume of chlorine 
per thousand volumes of air and y is the volume dissolved in the 
water under the corresponding partial pressure. For example, 
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when £=10 parts per thousand, y= 74*27 under a partial pressure 
of 7-6 mm. G. W. R. 

Nature of Secondary Valency. III. Partition Coefficients 
in the System Water-Ethyl Ether. Homer W. Smith (J. 

Physical Chem ., 1921, 25 , 605—615, 616—627 ; cf. A., 1921, ii, 315, 
324). — In the first paper, details are given of the determination 
of the partition coefficient of forty-nine organic acids and fifteen 
organic bases at 25° in the system water-ethyl ether. The results 
obtained from a comparative treatment of these partition coefficients 
in terms of molecular volume are in good agreement with the 
results obtained previously (loc. cii.) in the systems water-xylene, 
and water-chloroform. The results are discussed in connexion 
with the principles laid down in previous papers. The second 
paper is a supplementary note on the method of correction employed 
in the earlier papers. Corrected values for the partition of chloro- 
acetic acid in the system water-chloroform and for a number of 
organic acids and bases in the systems water-ether are given. 

J. F. S. 

Nature of Secondary Valency. IV. Partition Coefficients 
in the System Glycerol-Acetone. Homer W. Smith (J. 
Physical Chem., 1921, 25 , 721 — 734; cf. preceding abstract). — 
The partition coefficients of fifty acids, amines, and amine 
acid phthalates have been determined in the system acetone- 
glycerol. The present results are in excellent agreement with 
those obtained in the systems previously investigated (loc. cit.). 
In the present series of experiments, a fact, which has not 
been observed previously, is noted, namely, that under certain 
conditions, concerning the nature of the solvents and the solutes, 
a solute is not distributed, but is concentrated entirely in one or 
other of the solvents. The series constants for the acids and 
amines have the same absolute value in this system, as contrasted 
with the different values found in systems containing water as 
one solvent. Of the substances examined in the system glycerol- 
acetone, benzilic acid, benzoic acid, ap-dibromopropionic acid, 
2 : 4-dinitrobenzoic acid, ditsobutylamine, salicylic acid, 2:4:6- 
trinitrobenzoic acid, and n - valeric acid pass completely into the 
acetone layer. J. F. S. 

Equilibrium in the Reaction between Sulphur Dioxide 
and Water. F. Russell Bichowsky (J. Amer. Chem . Soc., 
1922, 44 , 116 — 132). — The reactions between liquid sulphur and 
aqueous sulphuric acid have been investigated over a wide range 
of conditions. At low concentrations of sulphuric acid, two 
reactions occur simultaneously, namely, (1) S(A M )+2H 2 S0 4 (aq)= 
2IL0(liq)+3S0 2 (gas) and (2) 4S M +4H 2 0(liq)=3H 2 S(gas)+ 

H 2 S0 4 (aq). Both reactions are reversible. In the acids of a 
greater molecular fraction than 0*05, and at temperatures up to 
the critical temperature of water, the second reaction becomes 
negligible. Equilibrium pressures for the first reaction have been 
measured for acids of molecular fractions ranging from 0*041 to 
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0*363 and at temperatures from 527° Abs. to 613° Abs., using an 
apparatus of a new type. The vapour pressures of sulphuric 
acid of various concentrations have been measured. Using these 
and other existing data, the free energy for the reaction S(*)+ 
2 H 2 S 0 4 (Jf)= 2 H 2 0 (gas)-f 3S0 2 (gas) has been calculated to be 
31600 cal. at 25° and standard conditions. From the data the 
free energy of both aqueous sulphuric acid and sulphur dioxide 
may be calculated. A new type of apparatus for measuring 
equilibrium or vapour pressures of corrosive liquids up to high 
pressures and temperatures is described. This consists of a quartz 
tube contained in a mercury-filled steel bomb which communicates 
with a pressure gauge. The quartz tube is constructed so that 
the material is contained in a chamber at the top ; this communi- 
cates through a quartz capillary with a second chamber filled with 
mercury which is in contact with the mercury in the steel jacket. 
The upper part of the bomb only is heated. J. F. S. 

Equilibria in the Systems : Carbon Disulphide-Methyl 
Alcohol and Carbon Disulphide-Ethyl Alcohol. E. C. 

McKelvy and D. H. Simpson (J. Amer . Chem. Soc., 1922, 44, 
105 — 115). — The temperature of complete mutual miscibility of 
mixtures of carbon disulphide with ethyl and methyl alcohols 
Respectively have been determined. The critical solution tem- 
perature of the system carbon disulphide-methyl alcohol is 35*7° 
and the critical concentration is about 85% of carbon disulphide ; 
solid methyl alcohol separates from the layer rich in alcohol at 
—99*6°. The critical solution temperature of the system carbon 
disulphide-ethyl alcohol is —24*4° and the critical concentration 
about 83% by weight of carbon disulphide. All mixtures freeze 
at —111*7°. It is shown that the critical solution temperature 
offers an extremely sensitive criterion of the purity or changes 
of purity of either component, provided that the other component 
is either pure or of constant composition. Distillation of carbon 
disulphide from ceresin is shown to remove the impurities and yield 
a perfectly pure product. J. F. S. 

The Quaternary System : Ammonium Chloride-Sodium 
Sulphate-Ammonium Sulphate-Sodium Chloride-Water. 

Albert Cherbury David Rivett (T., 1922, 121, 379 — 393). 

Induction Periods in Reactions between Thiosulphate and 
Arsenite or Arsenate. A Useful Clock Reaction. George 
Shannon Forbes, Howard Wilmot Estill, and Osman James 
Walker (J. Amer. Chem. Soc., 1922, 44, 97 — 102). — The precipita- 
tion of arsenious sulphide from an acidified solution (acetic acid) 
containing sodium thiosulphate and arsenite is preceded by an 
exceedingly sharp and reproducible induction period. The duration 
of the induction period is strictly in inverse proportion to the 
concentration of thiosulphate ana is practically independent of 
the concentration of the arsenite or the acetic acid. Hydrochloric 
acid prolongs the induction periods and is much better for experi- 
mental demonstration of induction periods, of the relationship 
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between concentration and reaction velocity, and of the temperature 
coefficient of the reaction velocity, than the familiar sulphurous 
acid and iodate reaction. The prolongation of the periods by 
strong acids, the limiting concentrations yielding precipitates 
when arsenates are used, and the speed of precipitation were also 
investigated. J. F. S. 

The Combustion of Complex Gaseous Mixtures. William 
Payman and Richard Vernon Wheeler (T., 1922, 121, 363 — 
379). 

Oxidation of Nitric Oxide and its Catalysis. Charles 
Lalor Burdick ( J . Amer. Chem. Soc ., 1922, 44, 244 — 251). — 
The rate of oxidation of nitric oxide by oxygen in the presence 
of glass, pumice, pumice impregnated with tungstic acid, nickel 
oxide, cobalt oxide, nickel, cobalt, and manganese dioxide, platinised 
pumice, platinised asbestos, coke, charcoal, and coconut charcoal, 
has been investigated at temperatures from 0° to 100°. It is 
shown that the reaction 2NO+0 2 =2NO« is not catalysed by 
ordinary porous material either impregnated or unimpregnated, but 
that in the presence of the highly absorptive forms of carbon or 
charcoal the rate of the reaction may be accelerated as much as 
five hundred times. The presence of water vapour in the gaseous 
mixtures greatly decreases the activity of the charcoal catalysts. 
Increase of temperature above the point at which the aqueous 
vapour condenses counteracts this effect to some extent. The 
temperature coefficient of the velocity of reaction for both the 
catalysed and uncatalysed change is generally negative. In the 
presence of water vapour the temperature coefficient of the catalysed 
reaction is apparently positive. This is probably due to the 
decreased absorption of water by the catalyst at elevated tem- 
peratures. J. F. S. 

The Transformation of Ammonia into Carbamide. C. 

Matignon and M. Fr&tacqtjes (Compt. rend., 1922, 174, 455 — 
457; cf. A., 1921, ii, 33). — In continuation of previous work (be. 
cit.), the yields of carbamide from ammonium carbamate at the 
equilibrium point at different temperatures are given. Applying 
the law of mass action to the system in equilibrium the authors 
calculate the heat of the reaction to be —6 cal., the experimental 
value being —7*7. The progress of the reaction with time at 
different temperatures from 130° to 145° has been studied. The 
curves indicate that the water formed has an effect on the velocity 
of the reaction. The effect of certain catalysts such as thorium 
oxide, aluminium oxide, kaolin, etc., has been examined. The 
Results indicate that whilst they may aooelerate the reaction at 
low temperatures, they are without benefit at about 150°. W. G„ 

The Processes NH 2 *CO0NH 4 +H 2 O ^ (NELUCO* and 
COa+Ha© HjjCOg. Caul Faubholt (Z. anorg. Ghent., 1921, 
130, 85 — 102). — Experiments on the velocity of the conversion of 
ammonium earbamste into carbonate indicated that the reaction 
proceeded first with liberation of carbon dioxide, and this con- 
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elusion was confirmed by an investigation of the velocity of the 
reaction C0 2 +H 2 0 H 2 C0 3 . A new method was devised for 

estimating the proportion of hydrated carbon dioxide, that is, 
of carbonic acid, in a solution of the gas. When an aqueous solu- 
tion of carbon dioxide is added to a large excess of ammonia, the 
anhydrous carbon dioxide immediately forms carbamate, which is 
so stable in the concentrated ammonia that there is time to pre- 
cipitate the carbonate as barium carbonate, filter, wash, and 
titrate it. By this method the dissociation constant of carbonic 
acid to H + +HC0 3 “ was found to be 10*' 4 '*, against 10~ 37 to 10 “ 4 ‘ 4 
found by Thiel and Strohecker (A., 1914, ii, 361). This method 
was applied to making approximate determinations of the velocity 
of hydration of carbon dioxide in solutions of sodium hydroxide, 
sodium carbonate, and mixtures of carbonate and hydrogen car- 
bonate. At 0°, hydration is immediate in sodium hydroxide solu- 
tion, but in a solution containing Na 2 C0 3 : NaHCL0 3 in the ratio 
6 : 4 only 77% of the carbon dioxide added is hydrated in the 
first eighty seconds. Hydration is thirteen times as rapid at 
18° as at 0°. Velocity of hydration is inversely proportional to 
hydrogen-ion concentration. By strong acids, carbonic acid is 
immediately dehydrated, but by weak acids much more slowly. 

* The same method of analysis was used for investigating the 
decomposition of ammonium carbamate in acid, aqueous, ammon- 
iacal,. and alkaline solution. Before analysis, the solutions were 
made alkaline with 0* IN sodium hydroxide to stabilise the carbamate. 
In aqueous solutions containing ammonia and ammonium chloride, 
the proportion of carbamate present at equilibrium increases with 
the concentration of either. The equilibrium constant for the 
reaction NH^COO ~ +ILO HC0 3 ~ +NH 3 at 0° had an average 
value of about 0-34. By even very weak acids, carbamate is 
immediately decomposed. On adding alkali again, however, some 
carbamate is re-formed, since two reactions proceed simultane- 
ously with nearly the same velocity, carbamate being formed from 
ammonia and carbon dioxide, and carbonate from carbonic acid, 
which is formed at once by hydration of part of the carbon dioxide 
by the alkali added. 

In a 0*05 mol. solution of carbamate in water at 0°, equilibrium 
is reached in about a day ; in a 0- IV- ammonia solution, three days 
are required, in a 04V-ammonia solution, ten days; at 18° the 
reaction is twenty times as fast. In sodium hydroxide solution, 
the reaction is much slower, requiring about three days in a 0*1 N- 
solution and a month in a l’OV-solution, at 18°. E. H. R. 

The Velocity of Formation of Barium Peroxide. Nobuji 
Sasaki (Mem. Coll . Sci. Kyoto , 1921, 5, 9 — 96). — For the investiga- 
tion of the velocity of formation of barium peroxide from barium 
oxide and oxygen at high temperatures, 400 — 626°, a special balance 
was devised, so constructed that the specimen under examination 
could be weighed at any time, being suspended from one arm of 
the balance, which was totally enclosed and operated from outside 
by means of magnets. A new type of gas washer was also devised. 
vol. oxxn. ii. 10 



11. 274 . ABSTRACTS OF CHEMICAL PAPERS. 

It oonsiats of a U-tube of glass, one arm being narrow and the 
other expanded into an elongated bulb. The two arms are bridged 
by a narrow glass spiral in such a manner that the gases, entering 
by the narrow arm, bubble through the liquid in the spiral and 
escape at the top of the wide arm, which acts as a reservoir for 
the washing liquid. The velocity curves for the formation of 
barium peroxide were of an unusual form. The greater part of 
the paper is devoted to a mathematical analysis of these curves, 
and it is shown that they may be explained on the assumption 
that the oxide consists of a great number of very small, equal 
spherical particles which begin to react one after another, the 
number of spheres becoming active in unit time being proportional 
to the quantity of peroxide already formed. E. H. R. 

The Influence of Protective Colloids on the Corrosion of 
Metals and on the Velocity of Chemical and Physical Change. 

John Albert Newton Friend and Reece Henry Vallancb 
(T., 1922, 121, 466—474). 

Influence of Temperature on Two Alternative Modes of De- 
composition of Formic Acid. C. N. Hinshelwood, H. Hartley, 
and B. Topley (Proc. Roy. Soc., 1922, [A], 100, 576 — 581). — The 
thermal decomposition of formic acid has been investigated at 283°, 
and from the results an hypothesis has been formulated in con- 
nexion with the mechanism of the reaction. Sabatier and Mailhe 
(A., 1911, i, 515) have shown that formic acid may decompose 
according to the equations (a) H*C0 2 H=C0 2 +H 2 , ( b ) H*C0 2 H= 
CO+H a O, and (c) 2H-C0 2 H=H-CH0+C0 2 +H 2 0. Assuming that 
in the decomposition certain molecules are activated, either by 
collision with other molecules or by the absorption of quanta of 
radiation, the question arises whether every molecule which possesses 
the necessary critical energy reacts at once or whether, in addition 
to possessing this, it must be in a certain phase. Under the con- 
ditions of the experiments described, only reactions a and b come 
into consideration. If E x and E 2 are the critical energies for the 
two alternative reactions and N is the total number of molecules, 
it follows from the kinetic theory that the number of molecules pos- 
sessing these respective energies are N 1 ~'N€- E ^i RT and N 2 =l$e- E tl JiT , 
taking the system as of two degrees of freedom. Then NJN^ 
€ -{e x -ejirt > so that if one mode of reaction is associated with a 
slightly lower critical energy it would predominate very largely 
if the number of active molecules were the only factor. Actually 
it is found that although the two alternative modes of decom- 
position of formic acid proceed with the same velocity, yet the 
oritical increments are so different that one reaction should pre- 
dominate almost entirely unless a phase restriction is introduced, 
and an interpretation of the phase factor is suggested for this 
case, as follows. The critical increments for the two reactions 
are calculated to E C0 =16QQQ cal./mol. and E COt =28000 cal./mol. 
The numbers of molecules activated for the two reactions are 
proportional to € -moqoirt anc i c -i6oo o//zr respectively, that is about 
c io molecules should yield carbon monoxide for one yielding the 
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dioxide, but sinoe the rates of both reactions are identical a phase 
restriction must govern the reaction yielding the monoxide. If 
the formic acid molecule is assumed to be adsorbed on the glass 
surface by the residual affinity of the carbonyl group, then in the 
case of a sufficiently activated molecule a violent collision between 
the hydrogen- and hydroxyl-groups may occur, and a molecule of 
hydrogen be split off. Although the requisite degree of activation 
may be attained but rarely, nevertheless a high percentage of 
these collisions in activated molecules may result in this type 
of decomposition. On the other hand, for water to be eliminated 
and carbon monoxide left, a high degree of activation is not 
necessary, possibly since the removal of a hydroxyl group, as a 
whole, from an organic compound is a much less profound change 
than the fission of the hydrogen and oxygen, but very few of the 
activated molecules may decompose, because it is necessary to 
await the contingency that the forces holding the hydroxyl and 
hydrogen to the carbon should be weak enough to allow the 
simultaneous “ uncoupling ” of the molecule. J. F. S. 

The Replacement of Halogen in 4-Chloro-3-nitrobenzo- 
nitrile and in 4-Bromo-3-nitrobenzonitrile. II. T. J. F. 

Mattaab (Bee. trav. chim ., 1922, 41, 103 — 111; of. this vol., i, 
251 ; also Conrad, Hecht, and Bruckner, A., 1890, 4, 327, and 
1046 ; A., 1891, 796). — In order to measure the effect of the cyanogen 
group on the replacement of halogen the velocity of reaction of 
l-chloro-2 : 4-dinitrobenzene, 4-chloro-3-nitrobenzonitrile, 1-bromo- 
2 : 4-dinitrobenzene and 4-bromo-3-nitrobenzonitrile with sodium 
methoxide, with sodium ethoxide, and with sodium phenoxide in 
both ethyl alcohol and methyl alcohol solution has been investi- 
gated. The following conclusions are drawn : (1) the halogen 
atom is more active in the substituted dinitrobenzene than in the 
substituted nitrobenzonitrile, (2) chlorine is more reactive than 
bromine in corresponding compounds, (3) sodium ethoxide reacts 
more quickly than sodium methoxide, (4) the reaction in ethyl 
alcohol takes place about twice as quickly as that in methyl alcohol. 

H.J.E. 

The Effect of Temperature and the Concentration of Hydro- 
gen Ions on the Rate of Destruction of Antiscorbutic Vitamin 
(Vitamin-C). V. K. LaMeb, H. L. Campbell, and H. C. Sher- 
man (J. Amer. Chem . 8oc. t 1922, 44, 172 — 181 ; cf. ibid. % 165). 
— Using the quantitative method previously described (fee. cit.), 
the authors claim to have shown that, under the experimental 
conditions, the velocity of destruction of vitamin-C by heat decreases 
with the time and in greater degree than would be expected if the 
reaction followed the unimolecular law, or the square root rule of 
Schutz. The temperature coefficient is of low order, namely, 
Qio(60— 80°)=l-23; Q 10 (80 — 100°)=1*12. The effect of reducing 
the hydrogen-ion concentration from p H =4*3 to p H =5*2— 4-9 is 
to increase the destruction during one hour at 100° from 50% to 
about 58%. When the material was made alkaline, p H = 10*9— 8*3, 
the destruction was 61 — 65%. If re-acidification alter heating in 

10—2 
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alkaline solution was omitted, there was still further destruction, 
if the material was allowed to remain alkaline for five days at 10°. 
The material used as the source of vitamin- 0 was tomato juice. 

W. G. 

The Influencing of Catalysts and Specifically Active Cata- 
lysts. E. Abel (Ber., 1922, 55, [£], 322— 323).— A final reply 
to Rosenmund and Zetzsche (cf. Abel, A., 1921, ii, 542; Rosen- 
mund and Zetzsche, A., 1921, ii, 320, 392, 393; this vol., ii, 41). 

H. W. 

The Oxygen-Hydrogen Catalysis by the Platinum Metals 
and the Contact Potentials in Presence of Aqueous Electro- 
lytes. K. A. Hofmann (Ber., 1922, 55, [2?], 573 — 588). — Since 
previous experiments (A., 1920, ii, 240) were performed with 
platinised porous earthenware tubes, whilst Willstatter and Wald- 
schmidt (A., 1921, ii, 185) employed platinum black, these investi- 
gators are not justified in concluding that their results are incom- 
patible with the views of Hofmann and Zipfel (loc. cit.). In the 
present work, no indication could be discovered of the peroxide- 
hydride, to which Willstatter and Waldschmidt ascribe the favour- 
able effect of oxygen on the catalytic activity of hydrogen (D.R.-P. 
301364, Willstatter and Waldschmidt, loc. cit.). The volume of 
oxygen occluded by platinised earthenware is shown to be so 
small that any peroxide produced cannot bear any relation to the 
actual effect of oxygen on catalysis, which is rather due to its 
influence on the catalyst surface. At the same time, the small 
amounts of gas adsorbed by porous surfaces render them much 
more suitable than platinum for determinations of variations of 
contact potential during catalysis. Measurements of the potential 
difference between such an electrode and one of platinum in contact 
with hydrogen at atmospheric pressure show that, whether the 
electrolyte be 17% sulphuric acid or 4% sodium hydrogen carbonate 
solution, contacts impregnated with platinum, palladium, or iridium 
in contact with a mixture of hydrogen and oxygen are electrically 
modified in the opposite sense to that of their previous treatment 
(with one or other of the gases), and the more rapidly this occurs 
the more rapidly is water-formation catalysed. The activity 
diminishes on prolonged treatment with hydrogen or, especially 
in the case of palladium, with oxygen. It is improved by repeated 
variation of this treatment, by repeated use with the stoicheio- 
metrical mixture of the gases, and by varying galvanic polarisation. 
Light and moderate temperature changes are much less effective. 
Hydrogen exerts a greater effect on the catalysis potentials with 
increased hydrogen-ion concentration of the electrolyte, whilst 
the reverse is true of oxygen. These results indicate that neither 
pure hydrogen nor hydrogen-oxygen mixtures produce any special 
oxidising or reducing compound on the catalyst surface of the 
kind suggested by Willstatter which determines the potential. 
Direct instantaneous determinations of the effect on the same 
eleotrode potentials of the addition of hydrogen peroxide show 
that this always acts as a strong oxidising agent, and renders it 
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highly improbable that any peroxide-hydride eould exert a strong 
reducing influence, apart from the extreme rapidity with which 
the known peroxides are decomposed by platinum metals. Although 
it is not improbable that hydrogen peroxide is an intermediate 
product in the formation of water, its existence is so transient 
as to elude all attempts to detect it. J. K. 

Atomic Structure. N. Bohr ( Nature , 1921, 108, 208 — 209; 
cf. ibid., 1921, 107, 104, 170). — Further examination of the orbits of 
the electrons postulated in the previous communication has shown 
that the conception of the atom there outlined cannot be reconciled 
with that which assumes the atom to be composed of a number 
of well-defined spherical shells of electrons moving in sharply 
separated regions. The electrons in the atom are still regarded 
as being arranged in groups in such a way that the orbit of every 
electron within a particular group is characterised by the same 
total number of quanta. In proceeding outwards from the nucleus, 
the number of quanta characterising a certain group of orbits is 
larger by one unit than that of the preceding group. The electrons 
of certain sub-groups will also penetrate into the region of the 
orbits of electrons of inner groups, giving rise to group-coupling, 
which is reflected in the stability of the atom. These considerations 
are applied to the cases of the iron group and the rare earths. 

A. A. E. 

A Magnetic Model of Atomic Constitution. J. K. Marsh 
and A. W. Stewart {Nature, 1921, 109, 340). — If the central 
magnetic pole in a tank is maintained at a strength always exactly 
equal and opposite to the combined powers of a number of floating 
magnets, and if the number of the latter corresponds with units 
of atomic weight in various elements, the magnets arrange them- 
selves in two clearly defined and sharply separated groups, termed 
for convenience the nucleus and ring, respectively. It is a remark- 
able coincidence that the series of groupings obtained corresponds 
exactly with Aston’s suggestions regarding the atomic structure of 
a number of elements and isotopes. In the case of boron- 11 and 
carbon, both nuclei contain six magnets arranged in two pairs of 
concentric triangles, a peculiarity which seems to have some con- 
nexion with certain chemical and physical similarities. A. A. E. 

Correlation of Atomic Structure and Spectra. Harold 
S. King {J. Amer. Chem. Soc., 1922, 44, 323 — 328). — A theoretical 
paper in which it is shown that Bury’s modification (this vol., ii, 
43) of Langmuir’s hypothesis of the structure of elements is con- 
firmed in addition to the relationship between the atomic diameter 
and the number of electron shells, also by the relationship between 
the atomic number and the number of lines in the arc and spark 
spectra, respectively. J. F. S. 

Motion of Electrons in Atoms. J. S. Townsend and V. A. 
Bailey {Phil. Mag., 1922, [vi], 43, 593 — 600). — It is shown that 
when an electron moving with a velocity of the order of 10 8 cm. 
per second collides with a molecule of argon it loses only about 
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one ten-thousandth of its energy, whereas previous experiments 
showed that in collision with oxygen, nitrogen, or hydrogen, it 
loses more than 1% of its energy. The mean free path of an 
electron moving with these velocities in argon is about ten times 
that in the other gases at the same pressure. J. R. P. 

Relationship between the Internal Friction and the Chemi- 
cal Constitution of Gases. Harry Schmidt (Z. Elektrochem., 
1922, 28, 50 — 55). — A theoretical paper in which the author has 
deduced equations by means of which the atomic radius of the 
elements and the mean cross-section of t he simpler m olecules may 

be calculated. Using the formula r—%/ 4tk J M jlny, in which r is 
the atomic radius, k a constant, M the molecular weight, and rj 
the coefficient of viscosity, the following values of the radii have 
been obtained : oxygen, 1*000; nitrogen, 1*035; hydrogen, 0*752 ; 
chlorine, 1*491; sulphur, 1*477; bromine, 1*841; helium, 0*795; 
neon, 0*946; argon, 1*336; krypton, 1*553; xenon, 1*794. The 
mean cross-seotion of a number of simple compound molecules are 
also calculated and tabulated. J. F. S. 

Atomic Radius and Ionisation Potential. Megh Nad Saha 
(Nature, 1921, 107, 682 — 683; cf. Basu, Phil. Mag., 1920, [vi], 
40, 619). — The radius, a x , of an atom (the distance from the 
nucleus to the outermost electron of the Rutherford-Bohr model) 
may be calculated from the ionisation potential, V x , of an element 
x, from the equation: ^=10“ 8 X (0*532 x 13*56) jV x cm. The 
atomic radii calculated in this way are smaller than those calculated 
either from crystal data or from the kinetic theory. The following 
values, expressed as axlO 8 , were obtained, those derived from 
other methods being placed within brackets : hydrogen, 0*530 ; 
helium, 0*28 (1*08); neon, 0*33 (0*65, 1*01); lithium, 1*34 (1*50); 
sodium, 1*41 (1*77) ; potassium, 1*67 (2*07); rubidium, 1*73 (2*25); 
caesium, 1*86 (2*37); copper, 0*94 (1*37); silver, 0*95 (1*77); gold, 
0*83; magnesium, 0*95 (1*42); calcium, 1*18 (1*70); strontium, 
1*27 (1*95); barium, 1*39 (2*10) ; zinc, 0*77 (1*32); cadmium, 0*81 
(1*60); mercury, 0*69; thallium, 0*99 (2*25) ; manganese, 0*98 
(1*47). A. A. E. 

New Method of Determining Molecular Diameters by the 
Electromagnetic Rotation of the Discharge in Gases. C. E. 

Guye and R. Rudy (Compt. rend., 1922, 174, 382— 384).— By 
applying the theory of ionisation by shock to the phenomenon 
of rotation of the electric discharge in gases, the velocity of rotation 
is given by V —cH /VhcvhnM. Thus with a constant magnetic 
field and for the same gas, the product of the pressure and the 
velocity observed must be a constant. A new series of measure- 
ments has been made on a number of carefully purified gases. 
The molecular diameters obtained by this method show a close 
agreement in value with those deduced from viscosity measure- 
ments. Contrary to the general opinion, the observed velocity 
of rotation is not inversely proportional to the density of the gas, 
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but to the product of the square of the molecular diameter and 
the density. W. G. 

Atomic Weights and Frequencies. A. Reychler (Bull. Soc . 
chim. Belg.y 1922, 31, 67 — 72). — Warrington’s formula for calculate 
ing atomic weights (A., 1916, ii, 160) gives too low a value for 
elements of the two short series. The author’s formula, A—2N+ 
0*007 N 2 , gives better values, but is not applicable to hydrogen and 
is not very satisfactory for elements of the first short series. 
Attention is directed to the relation of this formula to the equation 
v=y (N—c) 2 , which expresses frequency of radiation of an element 
when used as an anticathode. H. J. E. 

Qualities of Valency. R. M. Caven ( Nature , 1921, 108, 210— 
211). — Polemical. Langmuir’s (ibid., 1921, 108, 101) view that 
the sodium and chlorine atoms in sodium chloride are not united 
by a chemical bond is attacked, and criticism offered regarding 
the postulation of co valency and electro valency in certain cases. 

A. A. E. 

A Theoretical Derivation of the Principle of Induced 
Alternate Polarities. Arthur Lapworth (T., 1922, 121, 416 — 
427). 

An Explanation of the Property of Induced Polarity of 
Atoms and an Interpretation of the Theory of Partial Valen- 
cies on an Electronic Basis. William Ogilvy Kermack and 
Robert Robinson (T., 1922, 121, 427 — 440). 

Friend’s Theory of Valency. J. D. Main Smith (Chem. 
News , 1922, 124, 84—86). — Friend’s theory of valency as extended 
in a recent paper (T., 1921, 119, 1040) is subjected to a detailed 
criticism. In particular, the direct translation of Thomson’s 
physical conception of “ ionised ” and “ non-ionised ” valency 
into chemical terms is criticised, on the ground that residual 
valency may partake of the properties of both. Friend’s criticisms 
of some aspects of Werner’s theory are discussed. E. H. R. 

Space-filling and the Equation of Condition. J. J. van 

Laar (Z. anorg. Chem., 1921, 120, 203 — 208). — A theoretical 
discussion of the theory of space-filling numbers in relation to 
van der Waals’s equation. E. H. R. 


Inorganic Chemistry. 


Active Modifications of Hydrogen and Nitrogen produced 
by a-Rays. F. H. Newman (Phil. Mag., 1922, [vi], 43, 465 — 
462). — The a-rays from polonium were allowed to act on nitrogen 
at different pressures in the presenoe of sodium, potassium, sulphur, 
phosphorus, iodine, magnesium, arsenic, mercury, and an alloy 
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of sodium and potassium. Some gas was absorbed. Similar 
experiments with hydrogen gave absorptions with sulphur, 
phosphorus, and iodine. The absorption was shown to be due, 
at least in some cases, to the formation of nitrides and hydrides. 
The chemical activity of the gases is due to active modifications, 
probably consisting of neutral atoms and triatomic molecules, 
and not to ions. The a-rays are the only ones effective in the 
rays from radioactive substances. J. R. P. 

Constitution of Hydrogen Peroxides. £. Oddo and R. 
Binaghi ( Oazzeita , 1921, 51 , ii, 343 — 348). — See this vol., i, 314. 

Separation of the Isotopes of Chlorine. J. N. BrSnsted 
and G. Hevesy (Nature, 1921, 107 , 619). — When a strong aqueous 
solution of hydrogen chloride is cooled to —50° and evaporated 
in a high vacuum, the mixture of water and hydrogen chloride 
being condensed on a surface cooled with liquid air, the condensed 
portion of the acid is found to be richer, and the remaining portion 

E oorer, as regards the lighter constituent of chlorine, than ordinary 
ydrogen chloride. After repeated separations, the two portions 
were converted into sodium chloride, of which saturated aqueous 
solutions at 20° had d 1*20222 and 1*20235, respectively, corre- 
sponding with a difference of 0*024 unit in the atomic weights 
of the chlorine isotopes, if it is assumed that the latter have equal 
atomic volumes. Equal quantities of the isotopic sodium chlorides 
were also treated with a slight excess of silver nitrate solution, 
and the excess of silver salt accurately estimated. The results 
indicated a difference in the atomic weight of 0*021 unit. 

A. A. E. 

The Separation of Chlorine into Isotopes. William D. 
Harkins (Nature, 1921, 108 , 209; cf. Harkins and Broeker, ibid., 
1920, 105 , 230).— See Harkins and Hayes, this vol., ii, 140. 

A. A. E. 

Attempt to Separate the Isotopes of Chlorine. H. Hartley, 
A. O. Ponder, E. J. Bowen, and T. R. Merton (Phil. Mag., 1922, 
[vi], 43 , 430—435). — According to Aston, ordinary chlorine con- 
sists essentially of a mixture of three parts of Cl 36 and one part 
of Cl 37 , and the molecules should be present in the proportions 
C1 36 C1 36 : C1 35 C1 37 : C1 37 C1 37 =9 : 6 : L If light which has passed 
through a column of such chlorine enters a mixture of chlorine 
and hydrogen, the initial reaction should use up the three types 
of molecules in the proportions 1 : 10 9 : 10 24 , and the hydrogen 
chloride formed should be almost entirely HC1 37 . The gas, after 
exposure, was treated with mercury to remove unchanged chlorine 
and the hydrogen chloride, absorbed in water, was converted into 
sodium chloride. The equivalent of the latter, determined by 
conversion to silver chloride, showed that no separation had 
occurred within the limits of experimental error. The circum- 
stances which would prevent a separation of isotopes in the experi- 
ment are discussed. J. R. P. 
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The Atomic Weight of the Chlorine in an Ancient Mineral, 
Apatite, from Balme. (Mlle) Ellen Gleditsch and B. S Am- 
dahl (Compt. rend., 1922, 174 , 746 — 748). — The chlorine in a 
sample of apatite from Balme (cf. Curie, A., 1921, ii, 396) was 
converted into sodium chloride which was carefully purified without 
possible contamination by chlorine from other sources. Atomic 
weight determinations gave the value for chlorine as 35*49 and 
35*45. Thus taking into consideration the age and origin of the 
mineral, it may be concluded that the chlorine at the time of the 
formation of the minerals of the primary magma contained the 
two isotopes in the same proportion as it does to-day or that the 
two isotopes were then formed in constant proportions. W. G. 

The Reaction between Iodine and Sulphurous Acid. 

Robert Milroy Macaulay (T., 1922, 121 , 552 — 556). 

Strength of Hypoiodous Acid. Adolf F^rth (Z. Elektro- 
chem., 1922, 28 , 57 — 58). — Making use of the constants 

[I'][HIO][H*]/[I 2 ]=3 x 10“ 18 (Bray, Abegg’a Handb., 4 , 2, 456) and 
PUGH/tVl— 1*3x10“® (Jakowkin, A., 1899, ii, 593) and a series 
of determinations of the concentration of I 3 ions in a sulphuric 
acid solution of various concentrations of iodine in 0*1 ^-potassium 
iodide by a colorimetric method, the author has calculated the 
dissociation constant of hypoiodous acid. The values found lie 
between 1*8 Xl0~ u and 4*4 xlO" 11 , which are in good agreement 
with a value 4*8 x 10 -11 calculated from experiments of Deventer 
( Chern . WeeJcblad , 1905, 2 , 135). This value shows that hypoiodous 
acid is about a thousand times weaker than hypochlorous acid. 

J. F. S. 

Preparation and Properties of the Persulphides of Hydro- 
gen. James H. Walton and Llewellyn B. Parsons (J. Amer. 
Chem. Soc., 1921, 43 , 2539 — 2548). — The preparation and pro- 
perties of hydrogen disulphide and hydrogen trisulphide are de- 
scribed. The two compounds are prepared together by the action 
of hydrochloric acid on sodium polysulphide. Other acids decom- 
posed the polysulphide completely into hydrogen sulphide and 
sulphur. Two kilos, of crystallised sodium sulphide and 300 
grams of flowers of sulphur are placed in a 3-litre round-bottomed 
flask and mixed, 800 c.c. of water are added, and the flask is closed 
with a Bunsen valve. After all the sodium sulphide has dissolved, 
the flask is heated on a water-bath for three to four hours with 
occasional shaking, when the whole of the sulphur dissolves and 
a clear solution of polysulphide is obtained. The polysulphide 
solution is run into hydrochloric acid (d 1*19) which is cooled 
to —4° to -—10°. The addition is made under the surface of the acid 
at the rate of 3 litres an hour, the solution being rapidly stirred. 
After a quantity of polysulphide has been added, a brown scum 
rises to the surface and decomposes with evolution of hydrogen 
sulphide. At this point, the addition is stopped and the emulsion 
allowed to settle when a crude oil separates. The oil is a mixture 
of the two sulphides and about 400- — 500 c.c. are obtained from 
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2 kilos, of polysulphide. The oil is separated and dried with 
phosphorio oxide. The dried mixture is distilled in a quartz glass 
apparatus fitted with two receivers in series. The first is cooled 
by cold water and the second by ice and salt. The distillation 
is carried out at 20 — 25 mm. pressure and the flask heated in a 
glycerol bath at 120°. From two volumes of the freshly prepared 
mixture 2/3 volume of hydrogen trisulphide is obtained in the 
first receiver and 1 /3 volume of hydrogen disulphide in the second 
receiver, whilst a residue of sulphur dissolved in the trisulphide 
remains in the distilling flask. It is essential that quartz apparatus 
is used in the distillation, because the alkali in glass decomposes 
both sulphides very rapidly. 

The analysis of the persulphides is effected as follows. A weighed 
quantity (2 — 3 grams) is placed in a tared quartz test-tube (75 mm.), 
corked, and weighed. The tube is almost filled with carbon 
disulphide and the contents are poured into a tared quartz dish 
(75 mm. diam.), and the tube washed with carbon disulphide. 
About 20 — 30 c.c. of carbon disulphide are sufficient. About 
10 c.c. of pure acetone are added to the solution, and the dish is 
covered by a watch-glass. After the evolution of hydrogen sulphide 
has ceased, the cover-glass is rinsed with carbon disulphide and 
the contents of the dish are allowed to evaporate spontaneously 
and the residue of rhombic sulphur crystals is dried at 90° and 
weighed. This method is rapid and accurate. 

Hydrogen trisulphide, H 2 S 3 , is a mobile, yellow, oily liquid 
with an odour similar to that of camphor and sulphur mono- 
chloride. Its vapours have an irritating action on the eyes and 
nose. On cooling strongly, the yellow colour is lost and at the 
temperature obtained with solid carbon dioxide and ether it is 
quite colourless. It is soluble in benzene, toluene, chloroform, 
carbon disulphide, ether, and heptane, and is catalytically decom- 
posed by alcohols, ketones, nitrobenzene, aniline, and pyridine. 
Hydrogen trisulphide behaves like glass on cooling, becoming 
more and more viscous as the temperature is reduced to —75°, 
but on warming again there is a short delay in the rise of tempera- 
ture at —52° to —53°. It may be distilled in a vacuum, but at 
atmospheric pressure it foams, evolves hydrogen sulphide, and 
leaves a gummy residue of sulphur in the mixed sulphides. 

Hydrogen disulphide, H 2 S 2 , has not been obtained quite free 
from trisulphide, the amount of impurity is not large and is repre- 
sented by a deficiency of 1 — 2% of hydrogen sulphide on decomposi- 
tion. It is a colourless, mobile oil with a much more severe and 
irritating odour than the trisulphide, causing tears and a smarting 
sensation in the nostrils. It is soluble in the same solvents as 
the trisulphide, but is much more sensitive to impurities. Acetone 
catalyses the decomposition very violently, so that great care is 
required in the analysis. It boils at 74-5° and melts between 
—88° and —90°, but shows no sharp point of solidification. 
Hydrogen trisulphide has the same action on solutions of copper 
oleate, ferric ohloride, stannic iodide, silver nitrate, and mercuric 
bromide in ether as hydrogen sulphide. Silver oxide, cupric 
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oxide, lead dioxide, and mercuric oxide decompose hydrogen 
trisulphide so violently and with such development of heat that it 
is ignited; lead oxide, stannic oxide, and magnetite decompose 
it violently, whilst arsenious, arsenic, ferric, and zinc oxides, barium 
dioxide, and manganese dioxide bring about only a slow decom- 
position. Potassium permanganate and potassium dichromate 
decompose it violently. Most metallic salts decompose the tri- 
sulphide, but massive metals have a very slow action. It dissolves 
readily in liquid hydrogen sulphide and one molecule of the 
trisulphide dissolves eight atoms of sulphur. J. F. S. 

Influence of Freezing on Colloidal Selenium. III. A. 

Gutbier and R. Emslander (Kolloid Z ., 1922, 30, 97 — 110; cf. 
A., 1921, ii, 693; this vol., ii, 142). — Further experiments on the 
effect of freezing on selenium sols are described. It is shown that 
selenium sols prepared by means of hydrazine hydrate are stable 
toward freezing when of suitable concentration, even in the presence 
of large concentrations of selenious acid. The stability of such 
sols is dependent on the temperature of formation to a marked 
extent. A particularly stable system is formed when a 0-002AT 
solution of selenium dioxide is reduced by a 1 : 2000 solution of 
hydrazine hydrate at 60°, ten parts of selenium dioxide solution 
being reduced by one part of hydrazine hydrate. The coagulation 
of selenium sols is greatly accelerated by freezing. Selenium sols 
may be prepared by the solution of selenium in hydrazine hydrate 
at ordinary temperature and pouring this molecular disperse 
system into a large volume of water. With this system, it is 
shown that the stability of colloidal selenium depends mainly on 
the degree of dispersion. It is also shown that an optimum con- 
centration of electrolyte is necessary for the stability of selenium 
hydrosols. In the absence of electrolytes, this system is quite 
unstable toward freezing. The protective action of the sodium 
salts of protalbic and lysalbic acids on selenium sols consists in a 
retardation of the spontaneous coagulation of the suspensoid. 

J. F. S. 

Hydrates of Selenium Dioxide. Wilhelm Manchot and 
Karl Ortner (Z. anorg . Chem ., 1922, 120, 300 — 309). — Crystal- 
lisation of solutions of selenium dioxide did not give trustworthy 
results, because the crystals obtained were very hygroscopic and 
could not be dried in a desiccator without undergoing decom- 
position. The freezing curve of hydrated selenium dioxide showed 
only one eutectic point at —23°; the eutectic mixture containing 
57% Se0 2 , and consisting of ice and the hydrate Se0 2 ,H 2 0. A 
maximum was found on the solubility curve corresponding with 
a composition of 86-07% Se0 2 , that is, Se0 2 ,H 2 0. The vapour 
pressure curve indicated that Se0 2 ,H 2 0 was the only hydrate 
present. Molecular weight was found by the freezing-point 
method. The degree of dissociation was found to be approxim- 
ately the same as tor tartaric acid. No evidence could be obtained 
of the existence of the associated selenious acid (HgSef^j in a 
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freshly prepared solution as claimed by Rosenheim and Krause 
(this voL, ii, 47). W. T. 

The Elimination of the Heat of Reaction in the Synthesis 
of Ammonia by High Pressures. Georges Claude (Compt. 
rend., 1922, 174, 681 — 683). — The device adopted to remove the 
heat of reaction consists in having the catalyst in a thin-walled 
inner tube and allowing the oncoming cold gases to circulate 
through the annular space. The inner tube is so constructed that 
the amount of heat removed at any one point is just equal to the 
heat generated at that point. This is effected by varying the thick- 
ness of the inner tube along its length. With this new arrange- 
ment it is claimed that the life of the reaction tube is considerably 
increased and the catalyst can very easily be replaced when 
necessary. W. G. 

The Rdle of Gaseous Impurities in the Catalytic Oxidation 
of Ammonia. Influence of Hydrogen Phosphide. E. Decar- 
RiijRE (Compt. rend., 1922, 174, 460 — 461 ; cf. A., 1921, ii, 503, 
546). — Hydrogen phosphide when present in the ammonia-air 
mixture as the sole gaseous impurity and only to the extent of 
0*00002% exercises a harmful effect and reduces the oxidation 
by nearly 30%. If the gas is present to the extent of 0*02%, the 
yield fails from 93*8% to 3*9%. In every case, however, the 
activity of the catalyst is regenerated when the impurity is removed, 
the regeneration being slower the greater the percentage of the 
impurity previously present. In some cases, however, industrial 
catalysts of the type of those of Ostwald may be destroyed by the 
momentary presence of traces of hydrogen phosphide in certain 
favourable circumstances. W. G. 

The Rdle of Gaseous Impurities in the Catalytic Oxidation 
of Ammonia Gas. Eugene Decarri^re (Compt. rend., 1922, 
174, 756 — 758; cf. preceding abstract). — It has previously been 
shown that hydrogen sulphide is capable of partly neutralising 
the injurious influence of acetylene in the catalytic oxidation of 
ammonia in the presence of finely divided platinum. It is now 
shown that it can also partly neutralise the injurious influence of 
hydrogen phosphide. This beneficial effect is not due to the dis- 
sociation of the sulphide with the consequent liberation of hydro- 
gen, since hydrogen itself is incapable of neutralising the effect of 
the phosphide. W. G. 

Nitrous Anhydride. F. Foerster (Ber., 1922, 55, [BJ, 490 — 
491). — In a recent communication (A., 1921, i, 778) Wieland has 
shown that nitrous fumes behave in many respects as if consti- 
tuted entirely as nitrous anhydride, N 2 0o, and has assumed that, 
in spite of density determinations, a small proportion of this sub- 
stance must be present in equilibrium with the mixture of nitric 
oxide. and nitrogen peroxide. The experimental evidence on this 
point has been provided by Le Blanc (Z. Elektrochem., 1906, 12 , 
544) and the author (A., 1910, ii, 1059). H. W. 
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Magneto-chemical Investigation of the Constitutions in 
Mineral Chemistry. The Acids of Phosphorus. Paul Pascal 
(Compt. rend ., 1922, 174, 457 — 460). — The method of magnetic 
analysis previously applied to the compounds of sulphur (A., 

1921, ii, 692) has now been applied to compounds of phosphorus. 

The molecular susceptibilities of a number of phosphorus com- 
pounds are given. In all its incompletely saturated derivatives 
the diamagnetism of phosphorus or its oxy-groups is greatly 
weakened, and phosphorus and its oxy-radicles possess a constant 
magnetic individuality. In its saturated derivatives, phosphorus 
has a different but constant magnetic susceptibility. The results 
accord perfectly with the rational formulae PO(OH) 3 , and RPO(OH) 2 
for the phosphoric and phosphinic acids. W. G. 

The Use as a Drying Agent of Phosphoric Oxide Treated 
with Ozone. John Job Manley (T., 1922, 121, 331 — 337). 

Atomic Weight of Boron. G. P. Baxter and A. F. Scott 
( Science , 1921, 54, 524 — 525). — Boron was obtained by reduction 
of boric oxide with excess of magnesium, and extraction with 
either hydrochloric or hydrobromic acid. It was then converted 
into the haloid by passing over it at 700° either dry chlorine or 
helium saturated with bromine nearly at the boiling point of the 
latter. The excess of halogen having been removed, the haloids 
werb repeatedly distilled with the use of Hempel fractionating 
columns in sealed, all-glass vessels, with the exclusion of air. 
Analysis was effected by comparison with silver in the usual way, 
and by each method gave a result of 10’83±0*01. This indicates 
the proportion of the heavier isotope to be about five times that 
of the lighter, a result which is more in accord with the observations 
of Aston (A., 1920, ii, 718) than the previous determination (10*900) 
by Smith and van Haagen (A., 1920, ii, 247). A. A. E. 

Researches on the Chemistry of Coal. II. The Resinic 
Constituents and Coking Propensities of Coals. W. A. Bone, 
A. R. Pearson, E. Sinkinson, and W. E. Stockings (Proc. Bay. Soc., 

1922, [A], 100, 582—598; cf. ibid., 1917, [A], 96, 119).— Strongly 
coking bituminous coals may be extracted for prolonged periods 
by organic resin solvents without impairing their coking pro- 
pensities. It is shown that the pyridine-chloroform method of 
extracting coals does not, as stated by Clark and Wheeler (T., 
1913, 103, 1706), effect a complete, or nearly complete, separation 
between the resinous constituents and the degradation products 
of the celluloses of which coal is conglomerated ; but that, on the 
contrary, it yields an admixture of resins with a predominance of 
non-resinous substances, which latter are chiefly of cellulosic origin, 
and have been provisionally designated “ humic ” substances in 
the present paper. It is shown that resins may be extracted and 
isolated in a pure condition from such coals by treatment with 
pyridine and amyl alcohol, in equal proportions, in an atmosphere 
of nitrogen, followed by successive treatments with ethyl ether 
and light petroleum. These resins do not normally much exceed 
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1% of the coal substance, and, although they may be a contributory, 
are not usually the chief cause of the coking propensities of coals. 
A series of non-resinous substances, amounting in many cases to 
as much as 4%, may be extracted from strong coking coals by a 
special pyridine or pyridine-amyl alcohol treatment. These sub- 
stances tor the most part are insoluble in ether but soluble in 
chloroform. On heating these substances out of contact with 
air, a strong exothermic reaction takes place between 275° and 
375° which is accompanied by the elimination of water. This 
reaction is reminiscent of the behaviour of cellulose and shows 
these substances to be chiefly cellulosic in type and origin. The 
coking propensities of coals are principally due to the presence, or 
the formation in them by heat, of such non-resinous substances of 
cellulosic origin, the fusion temperatures of which are below those 
at which they undergo rapid decomposition. The still more com- 
plex substances, also of cellulosic origin, which constitute the main 
portion of the coal substance, but which decompose without fusion, 
have little or no direct influence on its coking propensities. 

J. F. S. 

Modifications of Silicon. Solubility of Silicon in Hydro- 
fluoric Acid. Wilhelm Manchot and Herbert Funk ( Z . 
anorg . CTiem., 1922, 120, 277 — 299). — Specimens of silicon obtained 
from an aluminium regulus have been examined and the influences 
of (1) temperature of the fusion, (2) concentration of silicon, and 
(3) rate of cooling investigated. The temperature of the fused 
mass was varied from 900° to 1650° and was found to have but 
little effect. The concentration of silicon could be varied from 
0*25 to 10% without much effect, but a higher concentration 
(>10%) favoured the formation of crystals. Rapid cooling of 
the regulus gave a greyish-black, amorphous (no crystalline form 
could be detected at 960 magnification) silicon (d 2*23) which 
reacted briskly with hydrofluoric acid with evolution of hydrogen 
leaving a brown, amorphous residue (d 2*20) apparently insoluble in 
hydrofluoric acid. This brown variety was found to be very 
active — reacting violently with fuming nitric acid, sodium hydr- 
oxide, chlorine, and bromine at ordinary temperatures. This 
reactivity was found to be due to adsorbed hydrogen; after re- 
moving the hydrogen it reacted with hydrofluoric acid and behaved 
in the same way as the greyish-black, amorphous form. On 
cooling the regulus slowly, crystalline silicon was obtained (d 2*30) ; 
this form reacted but slowly with hydrofluoric acid. The aluminium 
could be replaced by a silver regulus. Silicon of 99% solubility in 
hydrofluoric acid as claimed by Moissan and Siemens (A., 1904, 
ii, 560) could not be prepared. Silicon in the mixture (silicon and 
silica) was estimated by the volume of hydrogen liberated from 
potassium hydroxide solution. Silicon completely resistant towards 
hydrofluoric acid could not be prepared. Ordinary silicon heated at 
2000° and suddenly cooled behaves in the same way as when slowly 
cooled. This leads the author to believe that the various forms 
obtained from the reguli are not allotropic modifications. The 
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sudden cooling of the solution and solidification of the metal solvent 
gives extremely fine particles (d=lfi) ; the reactivity is ascribed to 
this fineness and not to a new form. Such a degree of fineness 
could not be obtained mechanically. W. T. 

Formation of Potassium Perchlorate from Potassium 
Chlorate. Victor Lenher, Hosmer W. Stone, and Helen H. 
Skinner (J. Amer. Chem . Soc., 1922, 44, 143—144). — The formation 
of potassium perchlorate from potassium chlorate by the action of 
acids has been investigated. On treating potassium chlorate with 
sulphuric acid, taking care to add the acid slowly and keeping the 
mixture cold until the yellow colour has disappeared, a yield of 11% 
of perchlorate is obtained. Evaporation to dryness of chlorate with 
nitric acid of various concentrations on a steam-bath gives a yield 
of 30% of perchlorate; fuming nitric acid yields no perchlorate 
under the same conditions. A 15% yield of perchlorate is obtained 
when potassium chlorate is boiled with 85% phosphoric acid. 
Potassium chlorate and chromium trioxide boiled with just sufficient 
water to maintain a solution give 11% of perchlorate. Chloric acid 
gives no perchlorate with potassium perchlorate. The following 
acids have no action of potassium chlorate even at the boiling 
point : saturated oxalic acid solution, 25% tartaric acid, acetic 
acid both glacial and dilute, 50% chloroacetic acid, 25% lactic 
acid, 50% arsenic acid, 20% permanganic and persulphuric acid. 
Formic, trichloroacetic, hydrofluoric, and hydrochloric acids 
decompose potassium chlorate without producing perchlorate. 

J. F. S. 

Preparation and Constitution of a Double Potassium 
Ammonium Orthophosphate. R. M. Corelli ( Gazzetta , 1921, 
51, ii, 380 — 385). — Attempts to prepare a salt analogous to sodium 
ammonium hydrogen orthophosphate by the interaction of di- 
potassium hydrogen phosphate and ammonium chloride or phosphate 
result in the elimination of ammonia and formation of potassium 
dihydrogen phosphate. This extreme instability indicates the 
compound formed to be a tertiary phosphate, and potassium di- 
ammonium phosphate , K(NH 4 ) 2 P0 4 ,4H a 0, may be obtained by 
passing ammonia into aqueous potassium dihydrogen phosphate 
solution cooled in ice and salt, filtering the solution quickly in an 
atmosphere of ammonia and pressing the crystals between filter- 
paper. The compound deliquesces and loses ammonia in the air, 
but may be preserved in sealed tubes. T. H. P. 

Crystal Structures of Potassium and Ammonium Stanni- 
chlorides. Roscoe G. Dickinson (J. Amer. Chem. Soc., 1922, 
44, 276 — 288). — The crystal structures of potassium and ammonium 
stannichlorides have been determined from measurements of the 
X-ray reflection spectra and from unsymmetrical Laue photo- 
graphs. The structure is shown to be similar for the two salts 
and of the calcium fluoride type. It has been found possible to 
carry out the analyses without making any quantitative assump- 
tion concerning “ normal decline ” of intensity, and with only 
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rough assumptions as to the relative reflecting powers of the atoms. 
The results lead to the conclusion that six equivalent chlorine 
atoms are grouped about each tin atom; and the structure is 
accordingly regarded as built up of SnCl 6 " ions and potassium or 
ammonium ions. The SnCl 6 " ion occupies the positions filled by 
calcium in fluorspar and the potassium or ammonium ions occupy 
the positions of the fluorine. It is shown that the general structure 
and cleavage of the crystals investigated are similar to those of 
fluorspar. The following distances between the atoms are recorded : 
potassium stannichloride, between tin and chlorine, 2*44 A.U., tin 
and potassium, 4*31 A.U., potassium and chlorine, 3*52 A.U., 
ammonium stannichloride, tin and chlorine, 2-46 A.U., nitrogen 
and tin, 4-35 A.U., and nitrogen and chlorine, 3*55 A.U. J. F. S. 

Simple Method for the Preparation of Sodium Hydroxide 
Free from Carbon Dioxide. Jacob Cor nog (J. Amer. Chem. 
8oc. s 1921, 43, 2573 — 2574).— Solutions of sodium hydroxide free 
from carbonate may be prepared as follows. Distilled water con- 
tained in an Erlenmeyer flask is boiled to remove carbon dioxide, 
after which, when the water has cooled sufficiently, a layer of ethyl 
ether 3 — 4 cm. deep is placed on the water. Pieces of metallic 
sodium, not exceeding 1 cm. in diameter, are dropped into the 
flask. They fall no further than the ether, where they remain 
suspended and are slowly attacked by the water dissolved in the 
ether and the sodium hydroxide passes into the water. After the 
desired quantity of sodium has reacted, the larger portion of the 
ether is pipetted off and the last traces are removed by boiling 
the solution. It is shown that there is no danger of fire if the 
depth of the ether is great enough to prevent the suspended sodium 
from being simultaneously in contact with the air and water. 
With the care usually employed in working with ether and by 
keeping the ether layer from three to four times as thick as the 
diameter of the pieces of sodium added, the reaction may be per- 
formed easily and without danger. A further advantage of using 
ether is that the oil adhering to the sodium is removed with the 
ether. The product gives no precipitate with solutions of barium 
hydroxide. J. F. S. 

Sodium Hyposulphite. Frederick W. Heyl and Frank E. 
Greer (Amer. J . Pharm ., 1922, 94, 80 — 92). — The most satis- 
factory laboratory method for the production of sodium hypo- 
sulphite is by the action of sodium formaldehydesulphoxylate on 
sodium hydrogen sulphite. The former substance may be prepared 
by the method of D.R.-P. 256460, or more conveniently by the 
reduction of commercial “ hydrosulphite ” with zinc dust and zinc 
oxide in presence of formaldehyde solution, and recrystallising 
from water at a temperature not exceeding 70° the crystals first 
obtained. The purity of the product, which approximates to 
100%, is best determined by direct titration of a hot solution with 
standard solution of methylene-blue. Sodium formaldehydesulph- 
oxylate is soluble in glycerol to the extent of about 74 grams in 
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100 c.c. Administered intravenously, it apparently has no toxic 
action on white rats. It was not found possible to prepare analytic- 
ally pure anhydrous sodium hyposulphite even by the method 
from the sulphoxylate indicated above, and salting out the product 
with strong brine, although a purity of 97*7% is claimed in U.S. 
Pat. 990457. The yields obtained amounted to 55 — 60% of the 
theoretical with a purity of 80 — 85%, and neither by recrystallisation 
nor salting out from air-free aqueous solutions in an inert atmo- 
sphere could the salt be further purified. Unlike the sulphoxylate, 
sodium hyposulphite and also its decomposition products are toxic 
in doses of about 200 mg. upwards per kilo, of body weight. 

G. F. M. 

The Density of Caesium at the Absolute Zero. W. Herz 
(Z. anorg. Chem., 1921, 120, 159). — In a previous paper (A., 1919, 
ii, 220), it was overlooked that, in calculating the density of a 
number of elements at the absolute zero, the value arrived at for 
caesium, 1*791, is lower than the density at higher temperatures. 
The equation used cannot therefore be applicable to caesium. A 
value harmonising better with that of the other alkali metals is 
obtained by taking the density at 27° as the density at the melting 
point d e , and applying the relation d 0 :d e = 1*21, when the value 
2*222 is obtained, and the corresponding atomic volume 59*77. 
A correction must be made in a subsequent paper in which the 
atomic volume at absolute zero is used for calculating molecular 
volumes of caesium salts (Lorenz and Herz, A., 1921, ii, 536). 

E. H R. 

Highly Basic Lithium Salts of Weak Inorganic Acids. 

Arthur Rosenheim and Werner Regijn (Z. anorg. Chem., 1921, 
120, 103 — 119). — It has been shown that some highly basic salts 
of lithium, such as those of antimonic and periodic acids, have semi- 
colloidal properties (A., 1918, ii, 194 and 1919, ii, 508). Those 
lithium salts which are characterised by low solubility and negative 
temperature coefficient of solubility are generally those of weak 
acids which may be expected to form polymerised or associated 
molecules. A number of such lithium salts, including phosphite, 
hypophosphate, phosphate, vanadate, molybdate, tungstate, borate, 
and carbonate, have been examined with respect to their state of 
aggregation. 

Dilithium hydrogen phosphite, Li 2 HP0 3 ,H 2 0, has a negative 
temperature coefficient of solubility in water, which ranges from 9*07 
grams at 0° to 4*24 grams at 98° of anhydrous salt per 100 grams 
of solution, the solid phase being the monohydrate throughout. The 
hydrogen-ion concentration at 20° in a normal solution is 7*34 . 10 -9 
(P H =8*14). The equivalent conductivity at dilutions from 0=32 
to 0=1024 was measured, and also the freezing-point depression. 
The values for the latter do not indicate association in solution. 

Lithium hypophosphate, Li 2 P0 3 ,3*5H 2 0, does not form a clear, 
aqueous solution and its solubility would not be determined directly 
with accuracy. An estimate of the solubility was made from the 
conductivity, making use of known data to calculate the migration 



ABSTRACTS OF CHEMICAL PAPERS. 


velocities of the ions. The value obtained for the solubility was 
0-1267 gram of Li 2 PO s per litre at 26°, a value much lower than 
the apparent solubility determined directly. Whether the appar- 
ently colloidal solution is really colloidal or a non-colloidal suspension 
cannot be stated. 

Lithium phosphate was obtained in the form of a dihydrate, 
Li 3 P0 4 ,2H 2 0, which at 60° is slowly converted into Ii 3 P0 4 ,$H 2 0. 
It also forms a cloudy solution ; the solubility, determined by the 
conductivity method, is 0-297 gram of Li 8 P0 4 per litre at 25°. 
Two compounds of lithium with vanadic acid were obtained. 
The first, 4Li 2 0,V 2 05,4H 2 0, is precipitated when a solution of 
vanadium pentoxiae in a large excess of a saturated solution of 
lithium hydroxide is heated. It appears to have a negative tem- 
perature coefficient of solubility, but at low temperatures when 
stirred with water it changes into 3Li 2 0,V 2 0 5 ,18H 2 0 or Li 3 V0 4 ,9H 2 0, 
transparent, rhombohedral needles. This appears to be identical 
with Ditto’s 4Li 2 0,V 2 05,14H 2 0 (A., 1887, 705). The solubility 
coefficient of LigVO^OHgO is positive, the maximum solubility 
being 6-25 gram of Li 3 V0 4 per 100 grams of solution at 35*2° ; 
above this temperature, the monohydrate is stable and the tem- 
perature coefficient is negative. 

Lithium molybdenate was found to have the composition 
4Li 2 Mo0 4 ,3H 2 0, not SLigMoO^KjO (Wempe, A., 1913, ii, 59). 
Its solubility at 25° is 44-81 grams of Li 2 Mo0 4 per 100 grams of 
solution and the temperature coefficient is small and negative. 
The tungstate has a similar composition, 4Li 2 W0 4 ,3H 2 0, and its 
solution is rapidly decomposed by atmospheric carbon dioxide. 

Lithium borate, LiB0 2 ,8H 2 0, has a positive solubility coefficient 
and shows normal depression of freezing point in solution. 

Lithium carbonate when boiled in aqueous solution loses carbon 
dioxide, and finally a solution is obtained containing LiOH : Li 2 C0 3 = 
1 : 1 (approx.). It follows that the solubility determinations of 
Bewad (J. Russ. Phys. Chern. Soc ., 1884, 16, 591) are not trustworthy 
at higher temperatures. E. H. R 


Crystallographic and Atomic Symmetries of Ammonium 
Chloride. Ralph W. G. Wyckoff ( Amer . J. Sci ., 1922, [v], 3, 
177 — 183). — The symmetry of ammonium chloride as indicated 
by the development of the external faces and by etch-figures on 
the faces is that of the enantiomorphous hemihedral class, whilst 
from the X-ray data, both with the spectrometer and the powder 
method, the internal structure is tetrahedral cubic with one 
chemical molecule to the unit cell. The latter is based on the ratio 
n 8 /m=l, where n is the order of the reflection and m the number 
of molecules in the unit cell. Several more complex enantio- 
morphous groupings with several molecules in the unit cell are 
considered; but from a chemical point of view these are highly 
improbable, since they collected all the ammonium groups about 
one point in the unit and all the chlorine atoms about another 
point. The crystallographic observations are therefore regarded 
as requiring revision. L. J. S. 
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Decomposition and Stabilisation o! Ammonium Nitrate 
in Presence of Oxidisable Material. Alexander Findlay 
and Cyril Rosebourne (J. Soc. Chem. Ind. 9 1922, 41, 58 — 59t). — 
The stability of mixtures of ammonium nitrate with small quantities 
of woodmeal and with starch was investigated by heating the 
mixture contained in a test-tube, provided with a capillary delivery 
tube leading below the surface of mercury to a graduated gas 
burette. The tube was exhausted and placed in a boiling water- 
bath. A mixture of 23*75 grams of ammonium nitrate and 1*25 
grams of woodmeal gave 1*5 c.c. of a mixture of carbon dioxide 
(33*1%) and nitrogen (66*9%) in twenty-four hours, and 47*1 c.c. 
in fifty days. A mixture of the same amount of nitrate and 2 grams 
of soluble starch gave in one day 46*5 c.c. of a gas having the com- 
position C0 2 27*04%, N 2 72*4%, and CO 0*56%. After some 
days, the rate of evolution slowed down considerably, and eventually 
the gas evolved appeared to consist of nitrogen only. In both 
cases, the addition of 0*25 gram of carbamide' to the mixtures 
proved a most effective stabiliser, no appreciable evolution of gas 
occurring with the woodmeal mixture in a period of thirty-five 
days. Diphenylamine and phenyl benzyl ether also act as stabilisers, 
but they are not suitable for the purpose, owing to subsidiary 
reactions occurring between these substances and the ammonium 
nitrate. G. F. M. 

Solubility of Silver Chloride in Dilute Chloride Solutions 
and the Existence of Complex Argentichloride Ions. II. 

George Shannon Forbes and Harriet Isabelle Cole (J. Amer. 
Chem. Soc., 1921, 43, 2492—2497 ; cf. A., 1912, ii, 49).— To solutions 
of sodium, ammonium, hydrogen, rubidium, calcium, barium, 
strontium, and potassium chloride of concentrations not greater 
than 0*1N a O-OOliV'-solution of silver chloride was added at 25° 
until an incipient precipitation was observed. The total silver 
then in solution was invariably given by 2x 10~ 10 /(MCl)+3*4x 
10” 6 (MCl)+6, where 2 X 10~ 10 is the solubility product of silver 
chloride, 3*4xl0~ 5 a constant possibly connected with a complex 
of the type AgClg, and b is apparently the constant sum of silver 
chloride in precipitate, in dispersion, and in dissolved molecules. 
The great difference between this observed total and the minute 
silver content of filtrates from large precipitates of silver chloride 
is discussed. It is shown that silver chloride should be most 
insoluble at 25° in 0*0025N-chloride solutions. J. F. S. 

Crystal Structure of Silver Oxide. Ralph W. G. Wyckoff 
(Amer. J. Sci., 1922, [v], 3, 184 — 188). — Silver oxide (Ag 2 0), 
which crystallises as small, isotropic octahedra, was examined by 
the X-ray powder method, and the type of cubic structure deduced 
is the same as that assigned to cuprous oxide. The unit cube, 
containing two molecules of Ag«0, has an edge of 4*768 A.U. 

L. J. S. 

Vapour Pressure of Metallic Calcium. Norman B. Pilling 
(Physical Rev., 1921, 18, 362 — 368; cf. Langmuir, ibid., 1913, 2, 
329 ; 1914, 4, 377). — The vapour pressure of calcium was computed 
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with the aid of Langmuir’s expression, which requires measure- 
ment of the rate of evaporation of a certain weight of metal of 
known surface area at constant temperature and in a vacuum. 
When the coefficient of reflection, s, of the calcium molecules from 
the enveloping walls is taken into consideration, the expression 
becomes M /2irRT . p(l— s), where M is the molecular weight 

of the vapour, assumed to be monatomic, R the gas constant, T 
the absolute temperature, p the pressure in dynes per sq. cm., 
and m the rate of evaporation in grams per sq. cm. per second. 
The value of 8 was determined by control experiments with zinc 
and cadmium, the vapour pressures of these metals in the solid 
state being known (Egerton, Phil. Mag., 1917, [vi], 33, 33). 
Vapour-pressure curves are given for liquid and solid calcium, 
the vapour pressure at the melting point, 805°, being 2*0 mm. 
and the b. p./760 mm. being computed to be 1240°. The calcium 
employed contained 1*62% of magnesium, 0’009% of iron, and 
1*25% of calcium chloride. A. A. E. 

A Simple Process for Obtaining Crystallised Gypsum. 

L. Bourgeois (Bull. tioc. chim ., 1922, [iv], 31, 160 — 161). — Three 
volumes of nitric acid are diluted with one volume of water and 
this solution is saturated at just below its boiling point with calcium 
sulphate. The clear liquid is decanted off and allowed to cool. 
After eight days, crystals of gypsum begin to appear. W. G. 

Some Compounds in the System CaO-P»0 £ and their 
Relation to Basic Slag. Th. Dieckmann and Ed. Houdre- 
mont (Z. anorg. Chem., 1921, 120, 129 — 149). — A number of 
compounds of calcium and phosphoric acid have been prepared and 
examined with respect to their physical properties and solubility 
in citric acid with the object of throwing some light on the con- 
stituents of basic slag. The solubility of tricalcium phosphate, 
Ca a (P0 4 ) 2 , in 2% citric acid was found to be affected by the 
temperature to which it was heated. Starting at 94*6%, it fell 
to 60% as the temperature was raised to 540°, and then rose steadily 
to 96*2% at the melting point. The composition of the insoluble 
residue varied in a similar manner, and at the point of minimum 
solubility had the composition of oxyapatite, 3(Ca 3 P 4 0 8 ),Ca0. 
Further heating to higher temperatures appeared to reconvert 
this into the normal phosphate. The melting point of tricalcium 
phosphate is 1670°. Oxyapatite was prepared from a mixture of 
tricalcium phosphate and calcium carbonate. Formation of the 
compound was complete at about 1450°, and its low solubility 
in citric acid, about 55%, confirmed the opinion that this com- 
pound is formed during the heating of tricalcium phosphate alone. 
By melting the oxyapatite with the calculated quantity of insoluble 
pyrophosphate according to the equation 3(Ca3P 2 0 8 ),Ca04- 
2Ca0P a 0 5 =40ao(P0 4 ) 2 , a highly soluble tricalcium phosphate 
was obtained. The melting point of oxyapatite is 1540°, d 2*99; 
it crystallises in doubly refracting needles. 

Tetracaloium phosphate, 4Ca0,P 2 0 6 , has a high solubility in 
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citric acid, but if heated for some time at 1000° the solubility 
falls to about 25% and the insoluble residue has the composition 
of oxyapatite. This observation explains earlier statements that 
tetracalcium phosphate has a low solubility. Its m. p. is 1630°. 
It is decomposed by boiling water into lime and oxyapatite. 
Calcium pyrophosphate is practically insoluble in citric acid; 
m. p. 1230°, d 3*09. Calcium metaphosphate is also insoluble in 
citric acid. The molten substance when cooled forms a glass 
and is difficult to crystallise. The melting point is between 970° 
and 980°, d 2*82 (crystals) and 2*65 (amorphous). Calcium silico- 
phosphate, 5Ca0,P 2 0 6 ,Si0 2 , has the same solubility in citric acid 
as tricalcium phosphate, and is probably therefore a compound 
of the latter with the normal orthosilicate, Ca 3 (P 2 0 4 ) 2 ,2Ca0,Si0 2 . 
Its melting point is 1760 — 1780°. Synthetic fluorapatite, 
CaF 2 ,3Ca 3 (P0 4 ) 2 , has a low solubility, about 10%, in citric acid; 
m. p. 1630 — 1650°, d 3*18. The above observations show the 
importance of adding sufficient silica to basic slag to neutralise 
any excess of lime if a soluble phosphate is to be obtained, since 
the silicophosphate, unlike tetracalcium phosphate, does not 
decompose during slow cooling to form insoluble oxyapatite. [See 
J. Soc. Ghem. Ind ., 1922, April.] E, H. R-. 

Calcium Silicides. Lothar Wohler and F. Miller (Z. 
anorg. Chem ., 1921, 120 , 49 — 70). — It has been shown by a number 
of workers that, besides the calcium silicide, CaSi 2 , corresponding 
with ordinary calcium carbide, a second calcium silicide exists, 
but various formulae have been ascribed to it, for example, 
Ca 3 Si 2 (Hackspill, A., 1908, ii, 589) and Ca n Si 10 (Kolb and 
Formhals, A., 1910, ii, 35). It is now* shown that the second 
compound is calcium monosilicide, CaSi or CagSig. The com- 
pound is formed free from disilicide when a mixture of calcium 
and silicon in atomic proportions or with excess of silicon up to 
100% is heated in a magnesia boat in an atmosphere of carbon 
dioxide at 1050°. After a quarter of a minute, a violent reaction 
takes place and the mass becomes incandescent. It must then be 
cooled rapidly. The mass breaks up readily into small, lustrous, 
metallic leaflets and larger crystals. The density of the substance, 
containing a small proportion of uncombined silicon, is 2*346. By 
dilute acids it is attacked readily with evolution of a spontaneously 
inflammable silicon hydride and formation of hydrated silica. It 
is only slowly attacked by concentrated acids, with evolution of 
hydrogen, and by cold water, more readily by warm water and 
by dilute ammonia. By contrast, the disilicide dissolves in hydro- 
chloric acid with formation of yellow silicone and without produc- 
tion of spontaneously inflammable silicon hydride. When, in the 
preparation of the substance, so large an excess of silicon is used 
as to prevent the necessary rise in temperature during the reaction, 
a mixture of mono- and di-silicides is formed. From this it was 
concluded that the monosilicide is formed endothermically from 
the disilicide. This was confirmed by an experimental determina- 
tion of their heats of combustion and calculation of their heats of 
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formation, which were found to be, for 0a 2 SL>, +166*3 cal. and for 
CaSi^, +208*7 cal. 

Pure oalcium disilicide can be prepared by heating the mono- 
silicide at 1000 — 1010° in a current of hydrogen. If excess of 
silicon is present, this reacts with the calcium hydride formed to 
give a further quantity of the disilicide. The pure disilicide evolves 
only hydrogen and no silicon hydride with dilute acid. The 
disilicide is stable at least up to 1050°, for at this temperature the 
monosilicide, in absence of air, dissociates with development of heat 
into disilicide and calcium. 

The silicon hydride formed by the action of dilute acids on the 
monosilicide is probably silicoethylene formed according to the 
equation Ca:Si:Si:Ca+4HCl=2Ca01 2 +H 2 :Si:Si:H 2 . E. H. R. 

System Ammonia-Magnesium-Merciiry. Formation of 
Magnesium Hexammoniate. Albert G. Loomis (J. Amer. 
Chem . Soc., 1922, 44, 8 — 19). — When dilute magnesium amalgam 
is brought into contact with ammonia, a solid phase separates 
slowly which has a bright metallic lustre and is decomposed on 
exposure to air or by reducing the ammonia pressure to below 
two atmospheres. If the magnesium amalgam contains more than 
0*15% of magnesium, the whole becomes completely solid with 
excess of ammonia, whilst richer magnesium amalgams become solid 
if more ammonia than 0*035 mol. per 100 grams of amalgam is added. 
The determination of the composition of the solid phase has been 
attempted. It is shown that magnesium dissolves in mercury to 
the extent of 0*323% at 23°. The vapour pressure of the system 
at 0° has been studied by removing measured volumes of ammonia. 
The vapour-pressure curve shows a gradually decreasing ammonia 
pressure as ammonia is removed from which it is concluded that 
in addition to the vapour phase there are only two phases present, 
one at least of which is of variable composition. The ratio of 
ammonia to magnesium has been determined in the crystals and 
the formula Mg(NH 3 ) 6 Hg x given to the compound. The solubility 
of the crystals at 22*4° in pure mercury has been determined and 
is represented by 0*00593 gram of magnesium per 100 grams of 
mercury. The ammonia pressure of the crystals has been measured 
at 22*4°. From the experimental results the value of x in the 
above formula is calculated as 17*5 — 18*4. From the large value 
thus obtained for the amount of mercury, it is concluded that solid 
solutions are formed by the molecular compound, magnesium 
hexammoniate, with the excess of mercury present. J. F. S. 

Variously Coloured Modifications of Colloidal Copper. 

C. Paal and Hermann Steyee (Kolloid Z., 1922, 30 , 88—97). 
— Colloidal copper exists in the following differently coloured 
modifications: reddish-brown (Lottermoser, A., 1899, ii, 558), 
blue (Gutbier, A., 1903, ii, 81; 1905, ii, 327), ruby-red (Paal 
and Leuze, A., 1906, ii, 356), brown (Billitzer, A., 1902, ii, 454), 
olive (Ehrenhaft, Anz. Wiener Akad. t 1902, 39 , 241), and green 
(Paal and Leuze, loc. cit.). The ruby-red variety exists in two 
forms known as the oc- and ^-modification, respectively. The 
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present paper gives a description of the preparation and pro- 
perties of the a- and p-ruby-red and the blue modifications of 
copper hydrosol by the use of sodium lysalbate and protalbate 
and the free acids. The method of converting the ruby-red variety 
into the blue variety is described. J. F. S. 

German Silver. Walter Voigt (Z. anorg . Chem., 1922, 120, 
309 — 319). — The equilibrium diagram of the copper-nickel-zinc 
alloys was investigated by Tafel (A., 1908, ii, 846). All alloys 
except those rich in zinc were easily worked. The electric resistance 
was determined after heating the wires to the temperatures of 
minimum resistance (cf. Credner, A., 1913, ii, 280). If the ratio of 
copper to nickel remains constant, then increasing amounts of zinc 
have but little effect. The resistance increases much more rapidly on 
increasing the nickel content. As regards the thermoelectric effect, 
if the ratio copper : nickel is constant then increasing amounts of 
zinc increase it. Increase in the ratio of zinc to copper alone 
decrease it ; a considerable decrease was observed on increasing the 
nickel content, the copper-zinc ratio being kept constant. In general, 
the surface of the thermoelectric effect (on diagram) runs parallel 
to that of the reciprocal of resistance, that is, conductivity. All 
the alloys showed a solution tension approximately equal to that of 
copper. They all precipitated copper gradually from a solution of 
copper sulphate. The passivity of nickels protects the alloy only 
when its content is 31 mol.% and 43 mol.%. W. T. 

Crystal Structures of the Cuprous Haloids. Ralph W. G. 
Wyckofe and Eugen Posnjak (J. Amer. Chem. Soc ., 1922, 44, 
30 — 36). — The crystal structure of cuprous chloride, bromide, 
and iodide have been deduced from the examination of X-ray 
reflection spectra using films of powder. They are shown to possess 
the zinc sulphide arrangement and the length of the side of the 
unit cube is 5 ‘49, 5*82, and 6*10 A.U. respectively. J. F. S. 

Separation of Isotopes. Theory of Resolution of Isotopic 
Mixtures by Diffusion and Similar Processes. Experimental 
Separation of Mercury by Evaporation in a Vacuum. Robert 
S. Mulliken and William D. Harkins (J. Amer . Chem. Soc., 
1922, 44, 37 — 65). — The various phenomena of diffusion and 
effusion in gases are discussed in connexion with the separation 
of isotopes. It is shown that for the processes of molecular diffusion 
through a porous membrane, molecular effusion, and non-equili- 
brium evaporation, the relative rates of escape of isotopes are 
proportional to their respective molecular fractions and inversely 
proportional to the square roots of their molecular weights. In 
all the above processes, the molecules move independently. As 
collisions between molecules become more frequent, molecular 
diffusion passes into capillary transpiration, or mass motion, and 
non-equilibrium evaporation passes into ordinary distillation. In 
either case practically no separation of isotopes occurs. If a 
gaseous mixture erf isotopes diffuses into another gas, with no 
convective mixing, the diffusion coefficients of any two isotopes 
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are probably in the ratio x 1 /x 2 C J M 2 /M^ where c is a variable 
quantity usually in the neighbourhood of 1 or 2. The theory is 
complicated, but indicates a higher rate of separation than for 
molecular diffusion and evaporation, for which c is always 2. A 
further possible method of separation is that of “ initial diffusion,” 
which would take advantage of the fact that the front layer of 
molecules diffusing into a gas or a vacuum should be enriched 
in the lighter isotopes. The theory of non-equilibrium evaporation 
is discussed. If the vapour pressures of isotopes when pure are 
equal, a separation must occur when an isotopic liquid is evaporated 
in a vacuum in such a way that practically all the evaporating 
molecules are condensed. For an efficient separation, good mixing 
must take place in the surface and body of the liquid. This con- 
sideration makes the method inapplicable to solids, but solutions 
or liquid alloys might be used. Simple and closely approximate 
equations are developed for the change in the molecular fraction 
of any isotope and for the change of atomic weight in a mixture 
of any number of isotopes, when the latter is separated into frac- 
tions by a diffusion or evaporation process. A number of equations 
are evolved which apply to various sets of conditions. The rate 
of separation of two isotopes as measured by the change of atomic 
weight for a given operation is proportional to the square of the 
interval between the molecular weights of the two isotopes, inversely 
proportional to the ordinary molecular weight and proportional 
to the product of the molecular fractions of the isotopes. Similar 
relations also hold for a mixture of any number of isotopes. For 
a given element, the separation coefficient (equal to the decrease 
of atomic weight of the isotopic mixture for the first small portion 
of diff usate or condensate) is inversely proportional to the molecular 
weight of the compound in which that element is combined. A 
table of separation coefficients is given, calculated from atomic 
weights and the results of positive ray analysis. The value given 
for mercury has been calculated from the present experimental 
data. Most of the equations developed apply to the separation 
by diffusion of any gaseous mixture, whether it consists of isotopes 
or not. In systematic fractionation the diff usate or condensate, 
being formed at any time has an atomic weight less than that of 
the corresponding residue, which becomes denser as the diffusion 
proceeds, by a constant amount. Thus the enriohment of the 
light fraction is a maximum at the beginning. The atomic weight 
of the residue increases indefinitely, however, in proportion as the 
logarithm of its quantity decreases, whilst at the same time the 
atomic weight of the total diffusate approaches that of the original 
material. The use of cuts of two gives equal and opposite enrich- 
ments for the two fractions, equal in magnitude to 0*693 times 
the separation coefficient, or initial enrichment for the light fraction. 
Formulae are given for calculating the proportions and numbers of 
isotopic species in compounds containing several isotopic atomic 
species. Zinc chloride contains twelve molecular isotopes, and if, 
for example, tin has six isotopes, the compound SnCl 4 is a mixture 
of thirty and SnCl 2 Br 2 of fifty-four different molecular isotopes. 
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The existence of many new isomerides due to isotopism is pointed 
out. Experimental work on the partial separation of mercury 
into isotopes by non-equilibrium evaporation is described. Calcu- 
lation based on data for a very efficient evaporation gives the 
value 0*0057 for the separation coefficient of mercury. The results 
agree with those of Bronsted and Hevesy (this vol., ii, 149), but 
the efficiency of the present separation is better. By making 
four successive cuts of approximately two, on both light and 
heavy fractions, a much larger decrease, of 64 parts per million, 
or 0*013 unit of atomic weight, has been obtained on the lightest 
fraction and a corresponding increase of 69 parts per million or 
0*014 unit on the extreme heavy fraction. The results are in 
complete agreement with the theory developed. The total differ- 
ence in density between the extreme fractions is 133 parts per 
million and a difference of 0*027 unit in the atomic weight. Data 
are given which show that a slight separation of isotopes occurs 
during an ordinary distillation under reduced pressure. A classi- 
fication of the possible methods of separating isotopes is given 
in outline. J. F. S. 

Chromates of Thallium. G. Canneri ( Gazzetta , 1922, 52, 
i, 33 — 36). — Groger’s method of obtaining basic chromates (A., 
1920, ii, 313) yields with thallous salts only normal thallous 
chromate. The action of dilute acid on thallous chromate yields 
thallous dichromate, but if a quantity of sulphuric acid insufficient 
to dissolve the chromate is employed and the boiling solution is 
filtered and concentrated, the double salt, TlHCr0 4 ,Tl 2 Cr0 4 , is 
obtained in cinnabar-red crystals, which often form cruciform twins. 

Thallic chromate may be obtained pure as a golden yellow, 
crystalline powder by dissolving freshly precipitated thallic oxide 
in excess of chromic anhydride solution. 

The E.M.F. of the electrode, mercury amalgam | saturated 
thallous chromate solution varies continuously with the tem- 
perature, the curve exhibiting no characteristic point corresponding 
with the change in colour which thallous chromate crystals undergo 
when heated at 60°. Similarly the conductivity of saturated 
thallous chromate shows no sudden variation between 25° and 90°. 

T. H. P. 

Molecular Condition of Metals Dissolved in Mercury. 

Franz Skaupy (Z. Elektrochem., 1922, 28, 23 — 27). — A theoretical 
discussion on the views which are at present held with regard to 
the condition of metals dissolved in mercury. J. F. S. 

Atomic Weight of Yttrium. H. C. Fogg and 0. James (J. 
Amer . Chem. Soc 1922, 44, 307— 316).— The atomic weight of 
yttrium has been determined from the ratio YtCl s : 3Ag, and as 
a mean of twenty-one analyses the value 89*03 is obtained, the 
extreme values being 88*97 and 89*08. It is shown that to obtain 
very pure yttrium it is essential to use, finally, such a method as 
the caoodylate separation, in which the yttrium is precipitated 
whilst the more basic cerium earths remain in the form of quite 
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soluble salts. The material employed in the present work was 
obtained from Norwegian gadolinite and was submitted to a long 
process of purification which consisted in convertihg the oxalates 
of the rare earths into sulphates and these into bromates which 
were subjected to fractional crystallisation. A fraction containing 
yttrium and erbium bromates and practically no holmium was 
further purified by fractional precipitation as basic nitrate, which 
was continued until the erbium bands had practically disappeared. 
Further fractional precipitations by means of sodium nitrite and 
potassium ferricyanide were also carried out. The oxide obtained 
at the end of this series of purifications had a pale cream colour, 
due to a minute trace of praseodymium oxide, and this was removed 
by converting into acetate and precipitating as cacodylate, which 
effectually removed the last trace of impurity. The final purifica- 
tion was attempted by precipitation as the dimethyl phosphate, or 
p-sulphobenzoate and also by crystallisation' of the acetate. The 
two former methods effected no purification, but the crystallisation 
of the acetates concentrated the coloured oxide in the mother- 
liquors. It was found, however, to be too wasteful and tedious. 

J. F. S. 

[Revision of the Atomic Weight of Lanthanum. ] Correction. 

G. P. Baxter (J. Amer. Chem. Soc., 1922, 44, 328). — A correction 
of some eight figures in a table contained in a paper by Baxter, 
Tani, and Chapin on the atomic weight of lanthanum (A., 1921, ii, 
454). The following corrected values are given: LaCl 3 : 3Ag= 
0-757895; atomic weight of lanthanum =138*914 (mean); 
LaClo : 3AgCl =0*57041 3 ; atomic weight of lanthanum = 138*913 
(mean). J. F. S. 

The Separation of the Rare Earths by Basic Precipitation. 

Wilhelm Prandtl and Johanna Rauchenberger (Z. anorg. 
Ghent., 1921, 120, 120 — 128). — In a previous paper (A., 1920, ii, 
434) a method was given by which lanthanum could be separated 
from neodymium and praseodymium by regulated precipitation of 
the basic chlorides by ammonia in presence of ammonium chloride. 
The investigation has now been extended to samarium and it is 
found that the solubility of samaria in ammonia-ammonium 
chloride solutions at different concentrations and temperatures 
approximates closely to that of the didymia earths, being generally 
somewhat lower. Attempts to discover an unknown element 
between neodymium (atomic number 60) and samarium (62) by 
fractional precipitation of neodymia and samaria were unsuccessful. 

With the object of applying the basic precipitation method more 
widely, the solubilities of lanthana, praseodymia, neodymia, and 
samaria were examined in presence of ammonia and ammonium 
nitrate at different temperatures, by adding the calculated quantity 
of ammonia, according to the equation M'"(N0 3 )3+3NH 3 + 
3H 2 0 M'"(0H) 3 +3NH 4 N0 3 to the neutral nitrates in 1, 2, 3, 

4, and 5W- ammonium nitrate solutions, and shaking for a day 
in a thermostat to attain equilibrium. The biggest separation of 
the solubility curves was found in 4 — 5A-ammonium nitrate solu- 
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tion at 100°, instead of 2 — 3 N at 60° as in the case of the chlorides. 
The separation therefore depends on the nature of the anion, 
showing that it is due to the formation of basio salts of varying 
composition and solubility. The solubilities were then further 
examined in presence of an equivalent quantity of magnesium or 
zinc nitrate under similar conditions. The presence of magnesium 
offered no advantage for the separation of lanthanum from the 
other earths, but the solubilities of the last differed more among 
themselves at high concentrations of ammonium nitrate in presence 
of magnesium nitrate. The presence of zinc nitrate, however, 
increased the solubilities markedly, especially that of lanthana, 
which became four times that of the other earths. The practical 
application of this result will be reported later. E. H. R. 

The Minimum Solubility of Aluminium Hydroxide in 
Water. A. Massink (Ghem. Weekblad, 1922, 19, 66). — Since 
the minimum solubility of an amphoteric electrolyte lies at the 
isoelectric point, which for aluminium hydroxide requires p H ±7, 
waters which are treated with aluminium compounds as coagulants 
should have a hydrogen-ion concentration close to that value. 

S. I. L. 

<> 

Tempering. A. Poucholle {Compt. rend., 1922, 174, 611 — 
613).— Curves are given showing the variation in length of steel 
wires* as a funotion of the time of cooling after different treatments. 
Tempering is characterised by the absence of the transformation 
point Ar, at low temperature. The transformation of y-iron into 
a-iron only takes place at the point Ar 2f that is, at about 200°. 
Over the temperature range 650 — 200°, from the point Ar\ to the 
point Ar 2 , the curves do not show any angular point. However, 
invariably in this region, and only in this region, mechanical 
tensions appear, being manifested by sharp cracks and accom- 
panied by the projection of the thin skin of oxide. The trans- 
formation point Ar* is lowered if the annealing observed follows a 
tempering. Similarly, the temperature at which tempering is 
obtained is lowered by successive temperings. The amplitude of 
the inflection Ar x diminishes (a) by rise in temperature until it 
becomes nil, (6) by the duration of the heating if the temperature 
remains constant, W. G. 

Reduction of Ferric Chloride. A. Pickles (Chem. News, 
1922, 124, 93 — 94). — When hydrogen is passed through ferric 
chloride solution containing pieces of fine copper gauze, the ferric 
chloride is reduced rapidly ; varying quantities of cuprous chloride 
are produced at the same time, and the reaction, which appears 
to be one of adsorption, is accelerated when the gauze is so arranged 
that it comes into intimate contact with the hydrogen. W. P. S. 

The System Ferric Oxide-Sulphuric Acid-Water. Mal- 
colm Peroival Applebey and Sidney Herbert Wilkes (T., 1922, 
121, 337—348). 
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Examination by the X-Ray Spectrum of Metallic Oxides 
which are Stable at Red Heat (Prepared by Different Methods 
and having Different Properties). J. A. Hedval (Z. anorg. 
Chem., 1922, 120, 327 — 340). — That the properties of certain oxides 
prepared by different methods vary as regards colour, density, etc., 
is generally explained by assuming the existence of allotropic 
modifications. As this seems highly improbable, these oxides have 
been examined by the X-ray spectrum. The author shows that 
identical spectra can only be obtained from the same modification, 
and vice versa. The following oxides were examined. Ferric 
oxide (27), ferrosoferric oxide (2), alumina (5), cobaltous oxide (2), 
cobaltocobaltic oxide (3), nickel oxide (6), magnesia (7), zinc 
oxide (6), cupric oxide (11), stannic oxide (3). The numbers in 
brackets give the number of different methods employed in their 
preparation. No oxide was found to exist in the amorphous 
form ; they were all crystalline or cryptocrystalline. The different 
preparations of the same oxide gave identical spectra, which were 
the same as for the minerals. Many oxides were heated at 1150° 
for some time; this caused a change in some of their properties, 
but the X-ray spectrum remained unchanged. These changes in 
properties are not caused by changes in structure. W. T. 

Properties of Subsidiary Valency Groups. HI. The 
Preparation, Properties, and Molecular Volume Relation- 
ships of the Hydrates and Ammines of Cobalt Fluoride, 
Bromide, Iodide, Nitrate, Carbonate, and Citrate. George 
L. Clark and Henry K. Buckner (J. ^4mer. Chem . Soc., 1922, 
44, 230 — 244; cf. A., 1921, ii, 116). — The preparation and pro- 
perties of a number of hydrates and ammines of several salts of 
cobalt are described. Cobaltous fluoride trihydrate is prepared by 
the action of hydrofluoric acid on cobalt carbonate ; it forms rose-red 
crystals which only lose the last of the water at 300° in a current 
of nitrogen ; d— 2*583. Cobaltous fluoride hexammine , prepared by 
passing dry ammonia over the anhydrous fluoride placed on a 
balance pan until the requisite weight has been absorbed, which 
required about twenty-four hours, is a reddish-brown liquid at 25° 
which solidifies in ice and salt. It is easily soluble in water without 
hydrolysis, and has d= 1*744. Cobaltous fluoride triammine is 
produced as a light pinkish-brown compound by keeping the 
hexammine in dry air; at 40° it loses all its ammonia. Cobalt 
citrate tetrammine is prepared by dissolving cobalt citrate in con- 
centrated ammonia and evaporating spontaneously in a vacuum. 
It is a pink, very stable, crystalline compound, d=l*686. The 
preparation of many other compounds which have previously 
been prepared is also described. The molecular volume of all the 
above-named compounds is tabulated and the apparent volume of 
the subsidiary group calculated. The present work furnishes 
further evidence of the existence of cavities in the space lattioe 
of solids, which may hold secondary valency groups, the sizes of 
the cavities depending on the relative volumes of kation and anion 
and varying in a parallel fashion with the stability of secondary 
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valency compounds. The constant relationship of physical pro- 
perties among the halogens, free and combined, is shown by the 
linearity of the molecular volumes of the cobalt haloids, as well 
as by those of numerous other metal haloids, when plotted against 
the atomic volume of the halogens at the boiling point. Such 
linearity is not maintained after the formation of hydrates or 
ammines. The great importance of the percentage contraction 
in the formation of hydrates, ammines, and polyhaloids is shown 
by a straight line proportionality to stability. J. P. S. 

Electrometric Study of the Hydrolysis of some Complex 
Cobaltammines under the Action of Barium Hydroxide. 

Paul Job {Compt. rend,, 1922, 174 , 613 — 616). — Electrometric 
titration of complex cobaltammines with barium hydroxide gives 
a clear indication when the whole of the water of constitution of 
the cobalt complex has been replaced by the hydroxyl group. 
This method is capable of much wider application than the electrical 
conductivity method previously employed (cf. A., 1920, ii, 320). 
The curve obtained with the sulphatopentammine nitrate is quite 
regular and shows no inflexion, whereas the curves obtained with 
roseopentammine chloride and diroseotetrammine chloride both 
§how marked inflexions and indicate when the replacement of the 
water of constitution is complete. W. G. 

The Equilibrium of Tungsten and its Oxides with Hydro- 
gen and Water Vapour ; Carbon Monoxide and Carbon 
Dioxide and Oxygen. J. A. M. v. Liempt (Z. anorg. Ghem,, 
1921, 120 , 267 — 276). — The measurements of Chaudron (A., 1920, 
ii, 379) are used to calculate the equilibrium constants for the 
reactions W0 2 -1-2H 2 W+2H 2 0 ; W 2 0 6 +H 2 2W0 2 +H 2 0 ; 

and 2 WO 3 +H 2 W 2 0 6 +H 2 0 ; and the equilibrium curves are 

constructed. Making use of the water-gas constant pco -Ph,o/ 
Poo, * Ph,» the constants for the three reactions W0 2 +2C0 =^=W-f 
2CO a ; W 2 0 6 +C0 ^ 2W0 2 +C0 2 ; 2W0 3 +C0 ^ W 2 0 6 +C0 2 
are also calculated. Further, from the known thermal dissociation 
of water, the vapour pressures and heats of formation of the three 
oxides of tungsten are calculated. The vapour pressures at 1773° 
are: W0 2 ^ W+0 2 , p=10“ 82 ; 2W 2 0g ^ 4W0 2 +0 2 , p= 10~ 8 0 ; 
4W0 3 ^===2W 2 0 6 +0 2 , p=10" 6 ' 7 atm. The heats of reaction are : 
W+Q 2 =W0 2 + 122,800 cal.; 4W0 2 +0 2 =2W 2 0 5 +121,400 cal., 
2W a 0 6 +0 2 =4W0 8 +123,000 cal. E. H. R. 

Relationships between the Different Oxides of Uranium. 

Pierre Jolibois and Robert Bossuet {Compt. rend., 1922, 174 , 
386 — 388). — The decomposition of uranium trioxide, when heated 
in a vacuum is irreversible and yields the oxide U 3 0 8 at 502°. 
The dioxide when heated in oxygen is oxidised very rapidly, the 
action commencing at about 185°. The only product is the oxide 
U 8 0 8 . When heated in a current of hydrogen, the oxide U 8 0 8 
shows signs of reduction at 625° and the reduction can be com- 
pleted at 650°. The only product is the dioxide U0 2 . In three 
hours at 1000° in a vacuum the oxide U 8 0 8 only loses a very small 
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fraction of its oxygen. To obtain the dioxide by simple dissociation, 
the oxide U 8 0 8 must be caloined at 2000° in a vacuum. W. G. 

The Oxides of Uranium. P. Lebeau (Compt. rend., 1922, 
174 , 388 — 391 ; cf . preceding abstract). — From a consideration of the 
work done on the oxides of uranium the author concludes that the 
only oxides which have a definite existence are U0 3 , I^O^, and 
U0 2 . The so-called black oxides have the composition U 8 0 8 . 
They are stable in air and can be heated at 1000° under atmospheric 
pressure without decomposition. The green oxides prepared at 
temperatures below 800° contain varying amounts of uranium 
trioxide and can undergo change when exposed to moist air, the 
uranium trioxide present undergoing hydration (cf. Staehling, 
this vol., ii, 106). W. G. 

The Amphoteric Character of Stannic Hydroxide and its 
Bearing on the Isomerism of the Stannic Acids. George 
Ernest Collins and John Kerfoot Wood (T., 1922, 121 , 441— 
449). 

Germanium. III. Germanium Tetrabromide and Ger- 
manium Tetrachloride. L. M. Dennis and F. E. Hance 
(Ghzm. News , 1922, 124, 66— 69, 82—84 ; J. Amer. Chem. Soc., 1922, 
44, 299; cf. this vol., ii, 150). — When bromine vapour is passed 
over germanium, prepared by reduction of the dioxide with 
hydrogen, superficial reaction takes place in the cold, but the most 
favourable temperature for the reaction is about 220°. The 
germanium tetrabromide which distils over is best purified from 
bromine by fractional distillation. It has b. p. 185-9° (corr.) and 
m. p. 26*1°. It crystallises in small, white, flattened octahedra 
belonging to the cubic system. The liquid substance can be super- 
cooled considerably, as low as —18°, without crystallising; nf, 
1*6269; djS=3-1315; specific conductivity <0*000078 reciprocal 
ohm. It is very sensitive to water and fumes in air. With dry 
ammonia gas, it forms a white, solid compound. 

Germanium tetrachloride was prepared by passing chlorine over 
germanium. Reaction started at 80°, was rapid at 180°, and at 
360° the metal became incandescent. The crude product could 
not be freed from chlorine by fractional distillation, but the chlorine 
was removed by passing dry air through the liquid in a suitable 
apparatus with a condenser to keep back the germanium tetra- 
chloride. The tetrachloride is a colourless, mobile liquid which 
fumes in air, b. p. 86*5° (corr.), m. p. -49*5°, ng, 1*3606, dg, 1*874. 
When the liquid is placed in water, reaction takes plaoe slowly 
with a peculiar crackling sound. E. H. R. 

Are Tantalum and Columbium Pentachlorides Conductors 
of Electricity in the Fused State ? Wilhelm Beltz and Arthur 
Voigt (Z. anorg. Chem., 1921, 120, 71— 76).— According to Hampe 
(A., 1888, 211), tantalum pentachloride is a good conductor, whilst 
columbium pentachloride is an insulator. To test the accuracy 
of these observations the two pentachlorides have been prepared 
in such a manner that moisture was altogether excluded and the 



INORGANIC CHEMISTRY. 


* 

substance was distilled out of contact with air directly into the 
conductivity apparatus. The tantalum pentachloride was pre- 
pared by passing chlorine over a heated mixture of tantalum 
pentoxide and sugar carbon and distilling the pentachloride. It 
formed a snow-white mass of crystals which, when melted at 
230 — 240°, had a conductivity *=0*30 . 10“ 6 . The platinum 
electrodes were strongly attacked, but the liquid appeared clear 
and unchanged. Columbium pentachloride was obtained by pass- 
ing a current of chlorine over columbium sulphide, and, after 
removal of the sulphur chloride, distilling the columbium penta- 
chloride. It crystallised in long, yellow needles, and its con- 
ductivity at 220 — 235° was *=0-22 . 10~ 6 . The electrodes were 
attacked also in this case. The two compounds are therefore 
both insulators of about the same order as the best conductivity 
water. E. H. R. 

Action of Selenium on Gold. H. PUslabon ( Compt . rend., 
1922, 174, 391 — 392). — It is now shown that gold is attacked by 
selenium if immersed in the latter at a temperature just below its 
boiling point. The gold fixes some of the selenium, which is only 
removed with difficulty on heating, and at the same time some 
, of the gold passes into the selenium. The p-selenium previously 
recorded (this vol., ii, 141) is, therefore, not a pure compound, 
its low electrical resistance being explained by the presence in it 
of g61d dust held in suspension and by the crystalline configuration 
of the selenium. W. G. 

Preparation of Chloroplatinic Acid by Means of Hydrogen 
Peroxide. Paul Rudnick (J. Aimer . Chem . Soc ., 1921, 43, 
2575 — 2577). — Details of a method for working up platinum residues 
are given. The residues from the determination of potassium 
are extracted with the smallest possible quantity of hot water 
and filtered hot to remove asbestos and paper fibre. On cooling, 
pure potassium chloroplatinate is obtained as crystals. The 
filtrate from the crystals and all other aqueous filtrates are reduced 
with zinc and hydrochloric acid, and after removing the platinum 
black the filtrates are exposed to sunlight for several weeks, whereby 
further quantities of platinum black separate. Alcohol filtrates 
are treated as above after the alcohol has been expelled. The 
granular platinum black is washed and suspended in hydrochloric 
acid, treated with concentrated hydrogen peroxide, and stirred 
by passing in a stream of hydrogen chloride. The solution of the 
metal is complete in a few hours. The solution is treated with 
the necessary amount of potassium ohloride and the potassium 
platinichloride added to the quantity obtained above. The 
material is stocked in this form. The reagent is prepared by 
reduoing a weighed amount of potassium platinichloride with 
alkaline sodium formate, washing the platinum black, and dis- 
solving as above. The solution is then made up so that 10 c.c. 
of the reagent contains 1 gram of metallic platinum. J. F. S. 
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The Relation of Chalcedony to other Forms of Silica. 

Edward W. Washburn and Louis Navias ( Proc . Nat. Acad. Sci. f 
1922, 8 , 1 — 5). — Chaloedony from Yellowstone Park and black 
pebble flint from France were examined in comparison with quartz, 
cristobalite, tridymite, and silica-glass, and determinations are 
given of d , n, inversion-temperature, coefficient of cubical 
expansion on either side of the inversion-temperature, and change 
in volume on inversion. The results suggest that the raw materials 
consist of quartz, but that after calcination the material is cristo- 
balite. This is fully confirmed by the X-ray spectra. After 
calcination at 1450° for two hours, the chalcedony gave 99*87% 
Si0 2 and the flint 99*6% Si0 2 . L. J. S. 


Camsellite, a New Borate Mineral from British Columbia. 

H. V. Ellsworth and E. Poitevin (Trans. R. Soc. Canada , 1921, 
Sect. IV, [iiij, 15, 1 — 8). — This is found as white, fibrous masses, 
intermixed with chrysotile and dolomite, filli ng shear zones in 
serpentine near Douglas Lake in the Nicola mining division. The 
blades give straight extinction with negative elongation and are 
probably orthorhombic; refractive indices a 1*575, y 1*649. 
Analyses I, II, and III are of the camsellite, dolomite, and 
chrysotile respectively, separated from one another as far as 
possible ; after deducting considerable amounts of impurities 
these are reduced to la, Ha, Ilia. 


SIO,. CO,. B,0,. A1,0,. 
I. 7 65 5-64 29 07 0-26 

II. 1-15 48-10 trace 0-09 

IH. 39-95 1-15 trace 0-32 

la. — — 40-40 0-29 

Ha. ~ 47-25 — 0-09 

Hla. 40-80 — — 0-33 


Fe,0,. 

FeO. 

MnO. 

CJaO. 

MgO. 

H,0 H.O 

(at 110°). (>110°). 

Total. 

0 86 

0-95 

0-85 

3-69 

41-72 

0-52 9-88 

100-12* 

— » 

0-29 

0-G6 

29-05 

20 98 

0-03 0-69 

100-05f 

1-44 

0-13 

0 06 

0 76 

41-43 

1-80 

13-04 

100-08$ 

0-85 

1-28 

1«09 

— 

45-24 

0 26 10-55 

100-00J 

— * 

0-30 

0-68 

29 77 

21-50 

— 0-41 

lOO-OOH 

1-48 

0-13 

0-06 

— 

41-90 

1-84 

13 35 

100-00 


* Also Na,0,K,0 0*03, NiO trace, f Also MgO (insol.) 
K,0 traces. I Also NajO.K^O 0 04. || Also 0r,0 8 0-01. 


1 - 01 . 


4 Also Cr t O, 0-01, NiO f B,O t ,Na,0, 


The formula 2Mg0,B 2 0 3 ,H 2 0 given by la, corresponds with 
that of the manganese borate sussexite. Up to 550° only 2-95% 
H 2 0 is lost. The mineral readily fuses to a black, opaque globule ; 
and it is soluble in acids. L. J. S. 


Tschermigite (Ammonium-Alum) from Wyoming. E. 

Theodore Erickson (J. Washington Acad. Sci., 1922, 12, 49— 
54).— Tschermigite occurs as colourless to white, columnar masses 
and imperfect crystals in brown bituminous shale near Wam- 
sutter, Wyoming. It is optically isotropic, n 1-457, d 1-645. 

Associated are a pale yellow ammoniacal jarosite (containing 
(NH 4 ) a O 1*25%) and crystals of gypsum. Analysis gave (also 
traces of Fe 2 0 8 ,Ca0,K 2 0,Cl) : 6 ' 

A1,0,. (NH 4 ) t O. Na s O. MgO. SO,. H.O. Insol. Total. 

H-57 6-23 0-21 0-13 35 11 47-82 0-06 100-13 
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At 105°, the mineral fuses in its water of crystallisation and 
loses three-fourths of its water; nearly all the water is lost at 
200°. The ammonium sulphate commences to decompose at 
360°, and on ignition the total loss is 88*06%. Sodium alum when 
ignited gives Na 2 0+Al 2 0 3 presumably as sodium aluminate. 

L. J. S. 

Melano Vanadite , a New Mineral from Peru. Waldemab 
Lindgren, L. F. Hamilton, and Charles Palache (Amer. J . Set., 
1922, [v], 3, 196 — 203). — A repetition of the earlier paper (this vol., 
ii, 166) giving some additional details. The mineral is hygroscopic ; 
material which had been exposed to a moist atmosphere contained 
up to 16*6% H 2 0, of which about 10 5% is lost over sulphuric acid 
or at 105°. A new analysis of such material gave : 

V 2 0 4 . V 2 0 6 . CaO. Fe 2 0 3 -+ Al 2 O a . H 2 0 (above 105°). Total. 

33-48 49-38 10-65 1-39 5-90 100-80 

The melano vanadite has probably been derived from a vanadium 
sulphide which is present in the black shale ; and by its own alter- 
ation it gives rise to pascoite (Ca 2 V 6 0 17 ,llH 2 0). A microscopical 
examination of polished sections of patronite shows that this is 
a mixture of three minerals which are probably vanadium sulphides. 
Measurements of the monoclinic crystals of melanovanadite give 
the axial ratios a : b : c=0*4737 : 1 : 0-5815, (3=88° 37$'. 

L. J. S. 

Dewindtite, a New Radioactive Mineral. Alfred Schoep 
(Gompt. rend., 1922, 174, 623 — 625). — This occurs at Kasola, 

Katanga, Belgian Congo, as a canary-yellow powder intimately 
mixed with torbernite and a white, powdery material (which 
resembles impure talc, but contains much alumina — a partial 
analysis is given). Under the microscope, it is seen to consist 
of minute scales of rectangular or square outline, d 4-8. In the 
closed tube it yields water and becomes brown, returning to yellow 
on cooling. Before the blowpipe in the oxidising flame it fuses 
to a black globule, and in the reducing flame yields beads of lead. 
It is soluble in nitric acid, and decomposed by hydrochloric or 
sulphuric acid. The mean of several analyses is given under I; 

P 3 0 6 . U0 3 . PbO. Al 2 0 3 (Fe 2 0 3 ). CaO. MgO. H a O. Insol. Total. 

I. 10-01 55-50 21-74 2-06 1-32 2-75 5-82 0-40 99-60 

II. 10-84 60-13 23-55 — — — 5-46 — [99-98] 

deducting impurities (represented by the white powdery material), 
II corresponds with 4Pb0,8U0 3 ,3P 2 0 5 ,12H 2 0. L. J. S. 

Japanese Minerals containing Rare Elements. III. 
Analyses of Beryl of Naegi, Mino Province. Yfrrc Shibata 
and Taku Uemtjra (J. Chem. Soc. Japan, 1922, 43, 48 — 62). — 
Beryl (d 2*6 and having no radioactivity) from Naegi in Mino 
Province gave on analysis : 

Si0 2 . Fe 2 0 3 . Al a 0 3 . GIO. CaO. MgO. Na a O. Ignition. Total. 

60*69 0-77 20*79 11-10 1*00 0-99 1-57 2*75 99-66 

vol. oxxn. ii. 11 
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No alkali metals other than sodium were detected. The authors 
deduce the formula, 5G10,2A1.0 8 ,10Si0 8> the constitution 

Gl[Si0 8 *Al(0H)-Si0 8 -Gl-Si0 8 -Al<|iQ 8 >Gl] 2 being suggested. 

8 K. K. 

Thortveitite, a Silicate of Scandium. Jakob Schetelig 
(. Norsk Geol. Tidaakr ., 1922, 6, 233— 244).— Thortveitite (A., 1912, 
ii, 56; 1920, ii, 627) is found in felspar quarries in Sastersdalen, 
Norway, as large, greyish-green, prismatic crystals resembling 
epidote in appearance. These are monoclinic (a :b : c= 
0*7674:1:0*5569, (3=77° 28') and usually twinned on w(110); 
H 6 — 7, optically negative, a 1*7561, (3 1*7926, y 1*8093 (Na). 

Analysis I by J. Schetelig, II by J. St4kba-B6hm, and III by 
F. Tauchert. 

SiO a . Sc a 0 8 . Yt a O a . (Di,Er) 2 0 3 . Fe a 0 3 . FeO. GIO. Ign. Total, d. 

I. 42-9 37-6 17^7* 2*1 0-8 — 0*4 100*9 3*57 

II. 45*45 42*06 8*89f 2*83 — 0*51 0*54 100*28 3*566 

III. 45*55 38*61 10-47J 4*26§ 3*13 — — — - 100*02 — 

♦ Mol. wt. 270. t Mol. wt. 320. J Mol. wt. 226. § Mol. wt. 380. 

These lead to the diorthosilicate formula (Sc,Y) 2 Si 2 0 7 , analogous 
to that of thalenite (A., 1899, ii, 766). Spectroscopic analysis 
shows the presence of several other rare-earths, but an absence 
of cerium, zirconium, etc. L. J. S. 

The Annahei m Meteorite. R. A. A. Johnston and H. V. 
Ellsworth [Trans. R. Soc. Canada , 1921, [iii], 15, sect. IV, 69 — 
92). — This iron, weighing 11*84 kilos., was found in 1916 and 
probably represents the meteor observed on January 21, 1914. 
The structure is that of a coarse octahedrite, and the different 
constituents were studied in detail by the metallographic method. 
I is the bulk analysis of the iron (also insol. in nitric acid 0*003 ; 
Ti,V,Al,Sn absent); II of the kamacite groundmass readily dis- 
solved in 10% hydrochloric acid. The constituents insoluble in 
this dilute acid were separated into : III, bright, tin-white lamellae 
of taenite rich in nickel; IV, tin-white, uncrystallised phosphide 
(schreibersite) giving ratios near Fe 5 (Ni,Co) 2 P 2 ; V, long, slender 
crystals of phosphide (rhabdite ?), (Fe,Ni,CO) 3 P. VI, central 
portion of a nodule of chromiferous troilite, which in the outer 
portion is intergrown with 38*71% graphite. 



Fe. 

Ni. 

Co. 

Cu. 

Mil. 

Or. 

Si. 

P. 

s. 

0. 

Total. 

d. 

I. 

91*81 

7*84 

0*46 

0*08 

trace 

0*001 

0*002 

0*219 

0*012 

0*01 

100*12 

7*873 

II 

98*10 

6*89 

0*48 

0*08 

— 

— 

— 

— - 

— 


100*00 

III. 

60*74 

87*88 

0*67 

0 64 

nil 

nil 

nil 

0*65 

— 

trace 

100*08 

7*9 

IV. 

61*28 

25 62 

0*47 

0*09 

— 

— 

— 

13*06 

— 


100*52 

7*2 

V. 

40*28 

41*86 

0 23 

0*77 

— 

— 

— 

15*35 

— 

xu d. 

98*68* 


VL 

62*91 

0*28 

trace 

0*16 

» 

0*96 

Also SiO, 

0*69. 


85*4* 


99*76 

L. J. 

4*814 

S. 


The Pitts Meteorite. S. W. McCalleb (Amer. J . Sci ,, 1922, 
[v], 3, 211 — 215). — This meteorite was observed to fall on April 
2Q* 1921, at Pitts in Wilcox Co., Georgia. Four fragments, weighing 



ANALYTICAL CHEMISTRY- 


2i. 307 


57, 42$, 30, and 2 ounces, were picked up ; A 7*23. Analyses by 
E. Evbrhabt gave I for the metallic portion (forming about 90% 
of the whole); and II for the stony portion, of which 77*62% 
consists of pyrrfaotite (FeS), the remainder being near to hypersthene 
in composition. 



Fe. 

Ni. 

Co. 

Sn. 

Cu. 

Si. 

S. 

Mn. 

I. 

0-09 

0*32 

trace 

0-20 

0-00 

0-00 

28*30 

0*00 

II. 

91*50 

6*67 

0-45 

0*04 

trace 

1*40 

0*02 

0*06 

MnO. 

Na s O. 

K 2 0. 

MgO. 

A1 2 0 3 . 

FeO [sic]. 

P 2 0 6 . 

Si0 2 . 

C [diff.J. 

II. 0-27 

1*17 

0*32 

5-96 

0-30 

65-52 

0*07 

8-46 

2-32 


L. J. S. 


Analytical Chemistry. 


Phenol-red as an Indicator for Acidity of Media. A. 

Massink (. Pharm . Weelcblad , 1921, 58, 1133 — 1136). — The colori- 
metric determination of p H in the region 7 — 8 by means of phenol- 
red is affected by the electrolyte-content of the solution, the values 
being too low with low salt-content, and too high with high salt- 
content. S. I. L. 

Continuous Reading Electro-titration Apparatus. Kenneth 
H. Goode (J. Amer. Chem. Soc., 1922, 44, 26 — 29). — An electro- 
titration apparatus for the determination of hydrogen-ion concen- 
tration is described by means of which the E.M.F. between a calomel 
electrode and a hydrogen electrode may be read continuously. 
The voltmeter consists of a three electrode vacuum valve 
(“ audion ”). The three electrode valve consists of a highly 
exhausted glass bulb containing an incandescent filament sur- 
rounded by a grid of fine wire, which is itself surrounded by a 
metallic plate. A battery of 20 — 100 volts connected between 
the plate and filament, through a d’Arsonval galvanometer, 
produces a current through the plate circuit, the magnitude of 
which is proportional to the potential of the grid. The filament 
is connected to a 6-volt circuit containing a resistance which 
adjusts the current to 1*06 amperes. The current in the plate 
circuit, I p , may be considered as the sum of a constant current, 
/ 0. which is independent of the grid potential an d a current 
(I p —Iq) which is a linear function of the grid potential. The 
current I 0 is balanced by an equal current in the opposite direction 
and (Ip— 1 0 ) is measured with the galvanometer which is calibrated 
to read either volts or Sorensen units directly. The calomel cell is con- 
nected to the negative pole of the filament circuit and the hydrogen 
electrode to the grid. The apparatus as described with a d’Arsonval 
galvanometer of sensitivity of 10*1 x 10~ 6 amperes for one scale 
c|ivision is sensitive to 0*1 Sorensen unit or 0*006 volt. «J. F. S. 

U-3 
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Titrations in Ethyl Alcohol as Solvent. Edna R. Bishop* 
Esther B. Kittredge, and Joel H. Hildebrand (J. Amer . 
Chem. Soc ., 1922, 44, 135 — 140). — Alcoholic solutions of acetic, 
maleic, palmitic, and sulphuric acids, p-chlorophenol, and phenol 
have been titrated with an alcoholic solution of sodium ethoxide, 
using the hydrogen electrode as indicator. The hydrogen electrode 
was measured against the electrode HgHg 2 Br 2 |A r /lOKBr in alcohol.|| 
Similar titrations of alcoholic solutions of ammonia and aniline by 
alcoholic hydrogen chloride were also carried out. Sharp and 
accurate end-points were obtained, but the titrations take much 
longer than titrations in aqueous solutions by the same method, 
since the hydrogen electrode requires ten minutes before it reaches 
a constant value. The hydrogen potentials at which a series of 
indicators changes colour was determined by titrating pairs of the 
above-named substances and using the indicators and then measur- 
ing the potential of the mixture which just gives the colour change. 
The potential range O’ 14 — 0*45 was measured with aniline and 
hydrogen chloride, 0*45 — 0*70 and 0*90 — 0 97 with acetic acid and 
sodium ethoxide and 0*75 — 0*98 volt with p-chlorophenol and 
sodium ethoxide. The positions of most of the indicators in alcohol 
are close to their positions in water; some exceptions occur, for 
example, cyanine is displaced very much to the acid side, and 
some indicators which are useful in water cannot be used in alcoholic 
solution. The following colour changes and potentials are re- 
corded : Benzaldehyde-green, green 0*69 colourless. Bromophenol- 
blue, yellow 0*34, green 0*47 blue. Cresol-red, pink 0*20 orange 
0*30. Curcumin, greenish-yellow 0*66 red 0*85 orange 0*91 golden. 
Cyanine, colourless 0*24 blue ; gallein, rose 0*68 violet-blue. 
Iodeosin, golden brown 0*20 pink ; methyl-green, blue 0*66 lavender. 
Methyl-orange, pink 020 orange 0*23 yellow. Methyl-violet, 
violet 0*95 colourless. Methyl-red, red 0*54 orange 0*62 yellow. 
Naphthol-benzoin, light brown 0*70 blue. p-Nitrophenol, colour- 
less 0*61 yellow green. Phenolphthalein, colourless 0*68 red. 
Resorcin-blue, red 0*39 blue. Rosolic acid, golden 0*58 orange 0*67 
pink. Sodium alizarin-sulphonate, greenish-yellow 0*50 orange 0*55 
rose 0*82 violet. Thymol blue, red 0*30 golden. Thymolphthalein, 
colourless 0*82 blue. Trinitrobenzene, colourless 0*68 golden- 
orange. Tropseolin salmon-pink 0*20 orange 0*23 golden, and 
tropaeolin OO, pink 0*15 orange 0*20 yellow. Palmitic acid in the 
presence of tripalmitin may be titrated in alcoholic solution with 
sodium ethoxide, using thymolphthalein as indicator. J. F. S. 

Simple Theory of the Nephelometer. P. V. Wells (< J . Amer . 
Chem. Soc., 1922, 44, 267 — 276). — The theory of the nephelometer 
and its use are considered. It is shown that although the depth 
ratios by reflection and by transmission are equal, both methods 
cannot be used in nephelometry except for an intermediate range 
of concentrations. For extremely dilute suspensions, for example, 
less than 1CT 5 gram/c.c., the transmissions are quite insensitive, 
whilst the reflection measurement remains sensitive down to the 
Umit of vision. On the other hand, for very turbid suspensions 
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the transmission probably follows less complicated laws. Although 
masses in suspension much too small to be detected by the most 
delicate balance can be easily measured in a Tyndall beam, the 
precision of such a measurement can never exceed that of the 
best photometry, that is, about 0*2%. For sensitive and rapid 
work nephelometry takes its place with other volumetric methods. 
The phenomena of diffuse reflection and transmission are much more 
complicated than is represented in the present considerations, 
but the simple theory presented gives a general idea of the pheno- 
mena and may serve as a starting point of a future investigation. 

J. F. S. 

Nephelometry. A Nephelometer with Constant Standard. 

A. A. Weinberg (Biochem. Z., 1921, 125, 292 — 310). — A new 
nephelometer and point-source of light are described which embody 
the best features of the Kober (A., 1917, ii, 266) and Kleinmann 
(A., 1920, ii, 634) nepheiometers, the most striking feature being 
the introduction of the Lummer-Brodhun prism whereby the two 
fields are rendered concentric. Nephelometric estimations with 
such an instrument are comparative and a modified nephelometer 
is described with a permanent standard. This is attained by 
replacing one of the tube systems by two Nicols, the lower of 
which can be rotated relatively to the upper, thus reducing the light 
to any degree as recorded by a scale on the Nicol prism. For 
coloured solutions, a slip of coloured glass can be inserted. 

H. K. 

Quantitative Analysis by Centrifuge. Olof Arrhenius (J. 
Amer. Chem. Soc ., 1922, 44, 132 — 134). — The estimation of calcium, 
magnesium, and phosphoric, sulphuric and nitric acids may be 
effected by precipitating the various substances in the usual way 
and transferring the precipitate and mother-liquor to tubes 2 '5 cm. 
diameter at the top and provided with a steep funnel below leading 
to a capillary tube 4 cm. long and 1 mm. diameter. The precipitate 
is allowed to settle and by means of gentle shaking is, for the 
most part, caused to settle in the capillary stem. The tube is 
then centrifuged until the height of the column of precipitate is 
constant ; this usually requires thirty minutes. The height of the 
column is then read and reduced to the weight standard by com- 
parison with a precipitate similarly obtained from a known weight 
of the same substance. The method claims no great degree of 
accuracy, and is suggested as a suitable method of analysis for soil 
and similar substances. J. F. S. 

The Penetrability of Filter-paper. R. C. Griffin and H. C. 
Parish {J. Ind. Eng. Chem., 1922, 14, 199 — 200). — An apparatus 
is described for testing the penetrability of filter-paper by observing 
the time required to pass 100 c.c. of distilled water at 20° through 
a 2 -inch disk of the paper under a constant head of 9 inches of 
water. The apparatus, which is constructed mostly of lead, con- 
sists of an overflow cup connected by a pipe to the under side of a 

11 * 
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wire gauze which supports the disk of filter-paper, and is placed 
0 inches below the top of the overflow cup. The distilled water is 
fed into the connecting pipe at such a rate that it overflows at the 
cup as well as through the outlet pipe of the apparatus after passing 
through the filter-paper, and the number of seconds required to 
collect 100 c.c. at the outlet is timed with a stop watch. It was 
found that the temperature of the water had a marked bearing on 
the speed of filtration, water at 30°, for example, passing through 
more than twice as rapidly as water at 0° under otherwise similar 
conditions. The time factor is also important, and even when 
distilled water is used the filtration slows down after a time owing 
to the hydration and expansion of the fibres. A paper which 
initially had a penetrability of twenty-five seconds had slowed 
down after two hours to one thousand seconds. G. F. M. 

Estimation of Perchlorate by Rothmund’s Method. Fritz 

KOnig ( Z . anorg. Chem ., 1921, 120 , 48). — In the estimation of 
perchlorate by reduction with titanous sulphate by Rothmund’s 
method (A., 1909, ii, 434), it is unnecessary to pass a current of 
hydrogen or carbon dioxide through the flask if a long, narrow 
glass tube is adapted to the reflux condenser to prevent circulation 
of air. For the oxidation of excess of titanous sulphate, ferric 
ammonium sulphate is better than permanganate in view of the 
fact that the latter may attack the hydrochloric acid, and that in 
the back-titration of silver nitrate in the chlorine determination 
by the Volhard process a ferric salt must be present. Soluble 
titanic sulphate is now a commercial product and can be reduced 
electrolytically, using lead electrodes, to titanous sulphate. 

E. H. R. 

Comparative Values of Different Specimens of Iodine for 
Use in Chemical Measurements. C. W. Foulk and Samuel 
Morris (J. Amer. Chem. Soc., 1922, 44 , 221 — 229). — Iodine purified 
by several methods, including wet and dry sublimation and drying 
in the presence of sulphuric acid and phosphoric oxide, has been 
compared by direct titration with sodium thiosulphate with iodine 
prepared by Baxter’s atomic weight method (A., 1905, ii, 81, 579). 
Using some new forms of titration flasks and other pieces of apparatus 
for handling iodine, it is shown that the maximum difference 
between the various specimens and the highly purified iodine is 
0*024%. It is shown that a rubber stopper may be used in place 
of a glass stopper for closing the flask in which the iodine is titrated. 
The usual method, as given in text- books of analytical chemistry, 
of drying iodine by exposing it in a desiccator with a drying agent, 
is open to criticism if the iodine has previously solidified in the 
presence of water. Powdered iodine when exposed under a bell- 
jar with water takes up 0*09% of its weight in forty-eight hours, 
whilst crystals take up only 0*05% under the same conditions in 
five days. An exposure to sulphuric acid for ten days removes 
the whole of the water in both cases. It is suggested that solids 
like iodine, which have a measurable vapour pressure at ordinary 
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temperatures, possess peculiar adsorptive properties, due to the 
fact that a fresh surface is being continually exposed. J. F. S. 

Method of Determining Traces of Oxygen in Hydrogen. 

Alfbep T. Larson and Ernest C. White (J. Amer. Chem. Soc. t 
1922, 44, 20 — 25). — A rapid and accurate method of estimating 
traces of oxygen in nitrogen-hydrogen mixtures such as are used 
in the synthetic manufacture of ammonia is described. The 
method consists, essentially, in passing the gas mixture through 
a platinised platinum catalyst which is heated at 305° in a care- 
fully regulated diphenylamine vapour- bath, and measuring the 
rise in temperature due to the combustion of the hydrogen by 
means of a thermo-element. The deflexions of a sensitive galvano- 
meter attached to the thermo-element give a measure of the oxygen 
content of the gas mixture. Concentrations of oxygen as low as 
0*001% may easily be determined with an error of 3%. The 
apparatus was calibrated for a rate of flow of 500 c.c. per minute 
by adding electrolytic oxygen from an alkali electrolysis to the 
oxygen-free mixture of nitrogen and hydrogen. By the use of a 
less sensitive galvanometer, the apparatus may be used for con- 
centrations of oxygen up to about 1%. Precautions necessary for 
efficient working of the apparatus are indicated. J. F. S. 

The Estimation of Sulphur in Iron Pyrites. G. Chaudron 
and G. Juge-Boirard (Compt. rend., 1922, 174, 683 — 685). — 
During the dissolution of pyrites in nitric acid or aqua regia, there 
is always a separation of free sulphur if the temperature exceeds 
60°, in the case of marcasite or pyrites containing other metallic 
sulphides. If, however, the acid is allowed to act at the room 
temperature, there is no separation of sulphur, but the time required 
is much longer. W. G. 

A New Method of Estimating Sulphur in Organic Com- 
pounds. H. ter Metjlen ( Rec . trav. chim., 1922, 41, 112 — 
120). — The substance is vaporised or decomposed by heating in a 
current of hydrogen and the mixture of vapours and hydrogen then 
passed through a heated quartz tube containing platinised asbestos. 
All the sulphur is thus converted into hydrogen sulphide, which is 
led into an alkaline solution and estimated iodometrically. In 
the case of very small quantities, colorimetric estimation by means 
of sodium plumbite is suitable. Experimental errors are avoided 
by using small quantities of material, heating gently, and not 
allowing the hydrogen to pass too quickly. It is occasionally 
necessary to bum off a deposit of carbon from the catalyst. 

The results obtained by this method are in good agreement with 
the theoretical values. H. J. E. 

Volumetric Method for the Estimation of Hyposulphurous 
and Sulphoxylic Acids. Ferruccio De Bacho (Giom. Chim . 
Ind. Appl ., 1921, 3, 501 — 502). — This method is based on the 
property possessed by formaldehyde of forming with hyposulphite 
a solution highly resistant to oxidation by means of atmospheric 
oxygen [cf. J . Soc. Chem . Ind. f 1922, 250a.] T. H. P. 

11*— 2 
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Microchemical Estimation of Nitrogen. C. Vall£e and 

M. Polonowski ( Compl . rend. Soc. Biol , 1921, 84, 900—901 ; from 
Chem. Zentr.y 1921, iv, 1080). — For microchemical estimation of 
nitrogen, the substance is heated with 1 c.c. of sulphuric acid, 
1 gram of potassium sulphate, and a small piece of quartz, and 
diluted with 6 c.c. of water. After addition of 3 c.c. of sodium 
hydroxide solution, the ammonia is carried over by a current of 
air into 0*02A 7 -sulphuric acid. G. W. R. 

Estimation of Small Quantities of Nitrogen by KjeldahTs 
Method. J. K. Parnas and Richard Wagner ( Biochem . Z. t 
1921, 125, 253 — 256). — A description of a slight modification of 
Pregl’s micro-Kjeldahl method of analysis. H. K. 

Nesslerisation of Ammonia Solutions. Clarence E. May 
and Harry P. Ross (J. Amer. Chem. Soc., 1921, 43, 2574—2575). — 
In the estimation of ammonia in urine by the Folin-Bell method 
(A., 1917, ii, 268) and of urea in urine by the Folin-Youngburg 
method (A., 1919, ii, 304), the authors were troubled by the form- 
ation of clouds and precipitates during the time (twenty minutes) 
which the solution is kept after the addition of the reagent. An 
investigation of the reactions shows that such disturbing occurrences 
may be avoided if the following points are observed. Distilled 
water only must be used for dilutions; the flask must be rinsed 
with nitric acid before each determination to remove the mercury 
film which may have been formed in a previous experiment; the 
Nessler solution should be the one recommended by Foiin and 
Wu (A., 1919, ii, 308) ; the whole of the Nessler solution must be 
added rapidly ; after the addition, the solution must not be shaken 
or stirred and must be left unmoved for at least twenty minutes 
and any dilution must be made only after this time has elapsed; 
the solution to be Nesslerised should not contain more than 1’0 mg. 
of ammonia nitrogen in 150 c.c. On Nesslerisation and dilution 
to 200 c.c., the brown colour is very intense, and with such concen- 
trated solutions part of the product tends to deposit on the walls 
of the flask and interfere with the colorimetric work. J. F. S. 

The Volumetric Estimation of Hydroxylamine and Hydr- 
azine. Albin Kurtenacker and Josef Wagner (Z. anorg. 
Chem., 1921, 120, 261 — 266). — It was shown by Rupp and Mftder 
(A., 1913, ii, 618) that hydroxylamine can be oxidised quanti- 
tatively by a bromate-bromide mixture in sulphuric acid solution 
to nitric acid, according to the equation NH 2 *0H+6Br-|-2H 2 0= 
HNO a +6HBr. As a method of analysis, however, the reaction 
has serious limitations, since, unless only a very small quantity of 
hydroxylamine is taken and a large excess of bromine used, oxidation 
is incomplete and nitrous acid is formed. It is found, however, 
that if bromate alone is used in strong hydrochloric acid solution, 
nascent chlorine being then the oxidising agent, complete oxidation 
is assured, and the reaction can be used for the estimation of 
hydroxylamine. The hydroxylamine solution (containing about 
1*14 gram of NH 2 *0H,HC1 per litre) is mixed with excess of 
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O’lN-potassium bromate solution and acidified with hydrochloric 
acid. Alter a quarter of an hour (the reaction is not instantaneous), 
potassium iodide solution is added and the liberated iodine is 
titrated with thiosulphate. Sulphuric acid cannot be used instead 
of hydrochloric, and bromide must not be present. 

Hydrazine is oxidised by bromate or a bromide-bromate mixture 
in hydrochloric acid solution instantaneously to nitrogen. The 
estimation can be carried out exactly as for hydroxylamine, estim- 
ating excess of bromate by means of iodide and thiosulphate, or a 
direct bromate titration can be made using indigo as indicator. 
The hydrazine solution is mixed with potassium bromide and 
hydrochloric acid and titrated with 0*lA T -bromate solution at 
about 60°. Towards the end of the titration, a few drops of indigo 
solution are added and the titration is continued until the colour 
becomes yellow. 

Hydroxylamine and hydrazine may be estimated together. A 
sample is first titrated as for hydroxylamine, * and the bromate 
equivalent for the sum of the two found. A second sample is then 
oxidised with bromate in an atmosphere of carbon dioxide and the 
nitrogen evolved is collected and measured. This gives the amount 
of hydrazine present and that of the hydroxylamine can be 
calculated. E. H. R. 

The Action of Nitrous Acid on Iodides in the Presence of 
Oxygen. Maurice Lombard (Bull. Soc. chim ., 1922, [iv], 31, 
161 — 169). — When nitrous acid acts on potassium iodide in the 
presence of oxygen, the nitrous acid is regenerated as fast as it 
disappears. Without taking slight losses into account, two causes 
limit the phenomenon. One of these causes is independent of the 
analyst, and is small but relatively constant. It is the production 
of a small amount of nitrogen. The other cause, which is of variable 
importance, depends almost entirely on the method of working. 
It is the production of nitrate (which may be nil) ; and it is this which, 
coupled with the losses by diffusion, leads to such variable results. 
Thus the estimation of nitrites by the liberation of iodine is im- 
possible in the presence of oxygen. Comparable results might be 
obtained by working under carefully controlled conditions which 
would, however, be difficult to realise, and different analysts would 
probably obtain widely differing results. W. G. 

Estimation of Oxides of Nitrogen [in Air]. V. C. Allison, 
W. L. Parker, and G. W. Jones (U.S. Bureau of Mines , Tech. 
Paper 249). — The phenoldisulphonic acid method for the estimation 
of nitrates in water analysis is adapted to the estimation of small 
quantities of oxides of nitrogen in air. The sample is taken in an 
evacuated tube of about 250 c.c. capacity, and after the usual 
analysis has been made for carbon dioxide, carbon monoxide, 
oxygen, etc., 5 c.c. of 10% sodium hydroxide solution and 5 c.c. 
of hydrogen peroxide are introduced into the tube, which is then 
closed with a rubber stopper and rotated to coat the inside with 
a film of liquid, and is then left for thirty minutes. The contents 
are then washed through a filter-paper into a 150 c.c. beaker and 
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evaporated just to dryness. The residue is treated with 2 c.c. of 
the phenoldisulphonic acid reagent, diluted to 10 c.c., filtered 
into a Nessler tube, 15 c.c. of ammonia are added, and the whole 
made up to 100 c.c. and compared with standards similarly prepared 
from a standard potassium nitrate solution. The method is sensi- 
tive to 10 parts of oxides of nitrogen in 1,000,000 parts of air with 
an accuracy of about 5 parts per million. G. F. M. 

The Argentometric Titration o! Phosphoric Acid. I. M. 

Kolthoff ( Pharm . Weekblad , 1922, 59, 205— 215).— The solu- 
bility product of silver phosphate in water is of the order 1 X 10“** ; 
accurate determinations are impossible, since decomposition occurs, 
the salt becoming black. Accurate results are easily obtained in 
estimating phosphoric acid by pieans of excess of silver nitrate if 
the solution is made neutral to phenol-red by addition of 0 IN- 
sodium hydroxide; phenolphthalein is less suitable. In place of 
sodium hydroxide, sodium acetate may be added ; about 2 grams 
are required for 10 c.c. of 0*1 molar phosphate solution, and in this 
case ammonium, calcium, and magnesium salts do not interfere. 

In estimating phosphoric acid in urine, the ammonium mag- 
nesium salt is precipitated, washed and dissolved in nitric acid, 
the solution being neutralised with sodium hydroxide, using 
dimethyl-yellow as indicator, and titrated with silver nitrate, the 
excess of which is estimated by Volhard’s method. S. I. L. 

Errors caused by Nitrates and Nitrites in the Estima- 
tion of Arsenic by the Distillation Method and a Means for 
their Prevention. J. J. T. Graham and C. M. Smith (J. Ind. Eng. 
Chem ., 1922, 14, 207 — 209). — In the presence of nitrates or nitrites 
the distillation method for the estimation of arsenic as usually 
carried out, using cuprous chloride or cuprous chloride and ferrous 
sulphate as the reducing agents, gives low results owing to some 
volatile substance, probably nitrosyl chloride, carried over with 
the arsenic trichloride into the distillate oxidising it to quinque- 
valent arsenic. The extent of the oxidation depends largely on 
the length of time the distillate is kept before titration. The 
error may be avoided by using hydrazine sulphate in conjunction 
preferably with sodium bromide as the reducing agent, whereby 
the nitrates, etc., are reduced to nitrogen. For a sample con- 
taining the equivalent of not more than 0*6 gram of As 2 0*, 50 c.c. 
of a solution containing 2% each of hydrazine sulphate and sodium 
bromide in dilute (1:4) hydrochloric acid will be required for the 
analysis. The mixture is boiled for two to three minutes, 100 c.c. 
of concentrated hydrochloric acid are* added, and the distillation 
is proceeded with in the usual way. G. F. M. 

The Separation of Arsenic from Tungsten, Vanadium, and 
Molybdenum by Means of Methyl Alcohol in a Current of Air. 

L. Moser and J. Ehrlich (Ber., 1922, 55, [B], 430 — 437). — It 
has been shown previously (A., 1912, ii, 866) that tervalent arsenic 
can be separated quantitatively from antimony and other metals 
at the temperature of boiling water by volatilising it partly as 
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methyl arsenite and partly as arsenic trichloride in a current of 
air. In the presence of tungstic acid, however, the removal of 
arsenic is incomplete, owing to the adsorption of a portion of the 
arsenic trichloride by colloidal tungstic acid. The difficulty 
can be removed by bringing the latter into highly disperse 
solution, which is readily effected by means of pyrogallol; the 
procedure is described fully in the original. Accurate results are 
obtained thereby in the estimation of arsenic, but the method 
suffers under the disadvantage that the pyrogallol must be destroyed 
before the tungsten can be estimated in the residue. The action 
of a number of other substances (oxalic, tartaric, and citric acids) 
is considered and the following process is recommended. The 
solution containing the tungstate and arsenious acid (arsenic acid 
must be reduced by one of the customary methods) is evaporated 
to small bulk and treated with glacial acetic acid (20 c.c.) and 
concentrated hydrochloric acid (120 — 150 c.c.); after addition of 
methyl alcohol (30 c.c.), distillation is effected as described previously 
in a current of air. Arsenic is estimated, preferably iodometrically, 
in the distillate ; the residue in the distillation flask is evaporated 
completely to dryness on the water- bath, dissolved in dilute sodium 
hydroxide solution, and the tungstic acid precipitated as mercurous 
tungstate. 

The separation of arsenic from molybdenum and vanadium is 
effected without difficulty by the ester method ; it is only necessary 
to make certain that a sufficient amount of the reducing agent is 
added (even when the arsenic is present in the tervalent state), 
since molybdic and vanadic acids themselves attack the latter. 

H. W. 

The Theory of the Distillation of Arsenic and a New Separ- 
ation of Arsenic from all Metals in a Current of Air. L. 

Moser and J. Ehrlich (Ber , 1922, 55, [J3], 437 — 447; cf. Moser 
and Perjatel, A., 1912, ii, 866; Moser and Ehrlich, preceding 
abstract). — A study of the rate of distillation of arsenic chloride 
from a solution of arsenious oxide in concentrated hydrochloric 
acid shows that the process is influenced greatly by the hydrolysis 
of the chloride and that this effect becomes more marked as the 
distillation proceeds towards completion. The difficulty has been 
overcome largely by suitable addition of potassium bromide to 
which a catalytic action has been commonly ascribed. Its function, 
however, is shown to depend on its ability to repress hydrolysis 
of arsenic chloride, since it may be regarded as attracting the 
water from the mixture for purposes of solution and thus rendering 
the solutions of arsenic chloride in hydrochloric acid more con- 
centrated with regard to the latter. The effect is exhibited by a 
number of other substances, for example, barium chloride, barium 
acetate, sodium pyroborate, sodium benzoate, sodium nitroprusside, 
crystalline lactose, eto., which are freely soluble in water, but 
insoluble or very sparingly soluble in concentrated hydrochloric 
acid. 

The following method of estimating arsenio is recommended. 
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It does not involve the use of methyl alcohol. It requires nO 
supervision and is complete within about forty minutes (or thirty 
minutes after addition of potassium bromide). Since the liquid 
never comes to its boiling point, it is impossible for compounds of 
antimony to distil. The apparatus consists of a wide-mouthed 
flask of 300 c.c. capacity provided with a rubber stopper carrying 
an .inlet tube for air, a stoppered dropping funnel, and a bulb tube 
connected with a long glass tube dipping into water (250 c.c.) 
contained in a beaker which is cooled by running water. The 
arsenious oxide (0*15 — 0*25 gram) is dissolved in concentrated 
hydrochloric acid (d 119, 50 c.c.) in the flask which is immediately 
immersed up to the neck in boiling water, whilst a brisk current 
of air is passed through the solution. At intervals of ten minutes, 
further additions of concentrated hydrochloric acid (20 c.c.) are 
made. After forty to sixty minutes the distillation is interrupted 
and the arsenic titrated in the distillate with Nj 10-potassium 
bromate solution. The procedure is similar when potassium 
bromide (about 1*5 grams) is used, but two or at most three 
additions of hydrochloric acid only are necessary. Arsenic acid 
must be reduced in the usual manner, for example, with ferrous 
sulphate, hydrazine sulphate, or even with potassium bromide 
alone. H. W. 

Microchemical Estimation of Carbon and Hydrogen. 

Fritz Wrede ( Ber ., 1922, 55, [J3], 557 — 563). — A valuable detailed 
discussion, unsuitable for abstraction, of apparatus, absorbent 
and oxidising materials, and procedure necessary for the micro- 
chemical estimation of carbon and hydrogen in organic compounds 
by Pregl’s method. J. K. 

Estimation of the Carbon Dioxide Content of Air, with 
Special Reference to the 4 l Aeronom. M Hans Rauch (Z. 
Hyg. Infektionskrankh , 1920, 91, 1 — 26). — A critical comparison 
was made between various methods for the estimation of carbon 
dioxide as used in analysing the air of schools, dwellings, etc. 
Results obtained with the “ aeronom,” an instrument in which 
the difference of pressure, measured with an oil manometer, of 
an enclosed volume of air before and after its content of carbon 
dioxide has been absorbed with sodium hydroxide, differ by as much 
as 20% when compared with the more exact Pettenkofer’s baryta 
method. These larger errors were found also when the carbon 
dioxide was absorbed by sodium carbonate or sodium hydroxide 
as in the methods of Lung-Zeckerdorf and Wolput. The author 
concludes that of the methods studied in determining the ventilating 
conditions in rooms, Pettenkofer’s method is preferable. 

Chemical Abstracts. 

Estimation of Carbon Dioxide in Mineral Carbonates. 

L. A. Sayce and A. Crawford (7. Soc. Chem. Ind ., 1922, 41, 
57 — 58t). — The ignition method in a Teclu furnace until the 
substance shows no further loss in weight gives consistent results 
where the decomposition temperature is low enough for it to be 
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applied without complications arising, as, for example, reduction to 
metallic lead with cerussite, and oxidation of the ferrous oxide 
to an unknown extent with chalybite. The Schrotter method is 
unsuitable for estimating the carbonates of metals having com- 
paratively insoluble sulphates. Hydrochloric acid can be used 
successfully for the decomposition, but this introduces the danger 
of loss of acid by volatilisation. Armstrong’s simple modification 
of the Schrotter apparatus is capable of fair accuracy. Garrett’s 
apparatus, consisting of a stout test-tube to the top of which is 
attached a Y-tube, one branch of which bears a tap funnel con- 
taining dilute acid, and the other a combined condenser and drying 
tube leading to potash bulbs or soda-lime tubes, gave good results 
with witherite, but for some unexplained reason very inconsistent 
results were obtained with calcite. Collin’s calcimeter, by reason 
of the ease of operation, and the short time needed for an estimation 
seems well adapted for dealing with readily soluble carbonates 
when an accuracy of 0-1 or 0*2% is sufficient. % G. P. M. 

The Volumetric and Gravimetric Estimation of Zinc. 

Stefan Urbasch (Chem. Ztg ., 1922, 46, 6 — 7, 29 — 30, 53 — 55, 
97—99, 101—103, 125—127, 133—134, 138— 139).— The separation 
of zinc from the common metals and its estimation by means of 
potassium ferrocyanide and sodium sulphide and as zinc oxide have 
been studied in detail. In all cases the ore is dissolved in aqua 
regia, the solution evaporated with sulphuric acid, the heavy 
metals removed with hydrogen sulphide and the iron and aluminium 
with ammonia in the presence of ammonium chloride if the ferro- 
cyanide or gravimetric method is to be used, or of magnesium 
chloride if the sulphide titration is adopted. The ferrocyanide 
titration is carried out in a bulk of 150 c.c. containing 2 — 3 drops 
of hydrochloric acid and 3 c.c. of a 0*03% ferric chloride solution. 
The ferrocyanide is added to the boiling zinc solution until the 
blue colour just fades to white, a standard zinc chloride solution 
is then added, drop by drop, until the blue colour just reappears, 
and this amount of zinc is deducted from that found in the first 
titration. In the sulphide method, ammonia and ammonium 
salts should be kept as low as possible. The separation of cadmium 
from zinc by hydrogen sulphide is not complete in one operation 
if much zinc is present, but a satisfactory separation may be 
obtained by boiling the solution of the mixed metals with aluminium 
foil and finally adding hydrogen sulphide water to prevent re- 
solution of the cadmium. The separation of zinc from nickel and 
cobalt by the “ salting out ” method is discussed with regard to 
the necessary acidity of the solution ; the author recommends 
saturating a solution containing less than 0*15 gram of zinc and 
about 1 c.c. of normal acid per 100 c.c. with hydrogen sulphide at 
50°. [Cf. J. Soc . Chem. Ind ., 1922, 218a.] A. R. P. 

The Detection of Small Quantities of Lead in Urine. O. 

Schumm (Z. physiol. Chem., 1922, 118, 189 — 214). — Copper sulphate 
is added to the urine and the lead precipitated with the copper 
as the sulphides by hydrogen sulphide; by then separating the 
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mixture by electrolysis, it is possible to detect small quantities of 
lead of the order of a few deeimilligrams in a litre and a half. 

s. s. z. 

Studies on Thallium Compounds. I. Analytical. Arthur 
John Berry (T., 1922, 121 , 394 — 399). 

A New Iodometric Method for the Estimation of Copper. 

Rudolf Lang (Z. anorg. Chem. y 1921, 120 , 181 — 202). — The usual 
iodometric method for estimating copper depends on the reduction 
of a cupric salt by an iodide to cuprous iodide followed by titration 
of the free iodine formed. The reaction Cu"+2I' Cul+I is, 
however, reversible, and in the present paper methods are developed 
for estimating copper which consist in oxidising a cuprous salt 
with a known quantity of iodine and titrating the excess. The 
most suitable salt for oxidation is cuprous thiocyanate, the reaction 
being carried out in presence of ammonium oxalate or tartrate. 
The reaction is complicated, however, by the possibility of a 
reaction between thiocyanate and iodine such as KCNS+8I+ 
4H 2 0 — H 2 S0 4 + ICN + KI + 6HI . A lengthy investigation was 
carried out to study the extent to which this reaction proceeds in 
presence of thiocyanates of potassium, sodium, and ammonium, 
oxalic acid, ammonium oxalate, ammonium sulphate, nitrate, and 
chloride in presence and absence of copper salts, and it was found 
that the reaction could be altogether inhibited in presence of oxalic 
acid and the ammonium salts of strong acids, including ammonium 
thiocyanate in high concentration. The following method was finally 
adopted for the estimation of copper. A solution of cupric salt, 
weakly acidified with a mineral-acid, and containing at most 0*28 
gram of copper is reduced with excess of sulphurous acid and diluted 
to 0 IN, Ammonium thiocyanate solution is added to precipitate 
the copper as cuprous thiocyanate and the solution is boiled to 
expel sulphur dioxide. After cooling, a mixture of 5 volumes of 
ammonium oxalate solution containing 45 grams of hydrated salt 
per litre and 7 volumes of oxalic acid solution containing 120 grams 
of hydrated acid per litre is added, and the whole is diluted to 
400 c.c. Next 0* IN- iodine solution is run in until a clear solution 
is obtained, the mixture being well shaken, and excess of iodine 
is titrated with thiosulphate solution. 

The cupric salt can be reduced with cyanide instead of sulphurous 
acid, the advantage of this method being that the reduction is 
selective for copper and that the reducing agent need not be 
removed. Conditions were determined experimentally under which 
reaction between cyanide and iodine is prevented, and it was 
found necessary, after reduction, to acidify before adding iodine 
since only cyanogen ions, not hydrocyanic acid, reduce iodine. 
The following method was finally adopted. The cupric salt solution 
containing at most 0*28 gram of copper is made ammoniacal in a 
long-necked flask and reduoed with 0*5N-potassium cyanide solu- 
tion. After addition of 1 gram of ammonium thiocyanate, the 
solution is acidified with concentrated oxalic acid solution, keeping 



ANALYTICAL CHEMI8TRY. 


ii. m 


cold, so that all the copper is precipitated as thiocyanate. The 
oxidation with iodine and titration are then carried out as above. 

In place of the expensive potassium iodide solution of iodine, a 
potassium cyanide solution can be used, prepared by dissolving 
3 grams of potassium cyanide in a little water, dissolving in this 
12*7 grams of iodine, and making up to a litre. This solution is 
quite stable. 

The above methods are applicable in presence of all the com- 
moner metals. Notes are given of slight precautions and modi- 
fications necessary in presence of silver, mercury, lead, bismuth, 
arsenic, antimony, cobalt, manganese, iron, barium, strontium, 
calcium, and magnesium. E. H. R. 

A Rapid Iodometric Estimation of Copper and Iron in 
Mixtures of their Salts. Ian William Ware (T., 1922, 121, 
358—363). 

Estimation of Metallic Aluminium and Aluminium Oxide 
in Commercial Metal. H. V. Churchill (J. Ind . Eng . Chem ., 
1922, 14, 81); Julian H. Capps (ibid., 81 — 82). — The first author 
criticises a recent paper by Capps (A., 1921, ii, 657), whose results 
indicate an atomic weight of 26*81 for aluminium, and concludes 
that the method described is untrustworthy. Capps replies, 
admitting an error pointed out by Churchill, but considers that his 
figures after recalculation still support his contention that the 
accepted atomic weight for aluminium is wrong. W. P. S. 

The Analysis of Aluminium Alloys. Anton Brenner 
(Chem. Ztg., 1922, 46, 188). — The solution of aluminium and 
zinc hydroxides in alkali hydroxide solution is treated with sodium 
sulphide, the precipitate is collected on a filter, washed with hot 
water, and dissolved in dilute hydrochloric acid. The cold solution 
is treated with sodium carbonate and the precipitated zinc carbonate 
collected, washed, ignited, and weighed as zinc oxide. The method 
is more rapid than that involving separation of the zinc sulphide 
from organic acid solutions. A. R. P. 

The Separation of the Oxides of Iron and Aluminium from 
Admixture with Calcium Oxide by the Nitrate Method. 

Charriou (Compt. rend., 1922, 174, 751 — 754). — In St. Claire 
Deville’s method for the separation of the oxides of iron and 
aluminium from calcium oxide by means of ammonium nitrate, 
it is preferable to carry out the drying, after the precipitation of 
the hydroxides with ammonia, at a temperature not exceeding 
150° and in the presence of ammonium nitrate. The residue is 
then extracted three times with a boiling 10% solution of ammonium 
nitrate and subsequently washed with boiling water. Under 
these conditions the separation is complete. W. G. 

A New Quantitative Method for the Estimation of Iron in 
the Blood. Anson L. Brown (J. Amer. Chem. Soc ., 1922, 44, 
423 — 425). — To 0’5 c.c. of blood, laked in 4 c.c. of water, 1 c.c. of 
concentrated hydrochloric acid and 0 ; 01 gram of potassium chlorate 
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are added, and the mixture is heated in a boiling water-bath until 
it becomes white or light yellow and the whole of the proteins 
are precipitated. The mixture is allowed to cool and is filtered, 
and the residue is washed with water until 15 c.c. of filtrate are 
obtained. The iron is estimated colorimetrically in an aliquot 
portion of the filtrate against a standard iron solution, using potass- 
ium thiocyanate as indicator. * W. G. 

Separation of Germanium and Arsenic. John H. Miller 
(J. Amer. Chem. Soc ., 1921, 43, 2549— 2552).— A method of 
separating minute traces of arsenic from germanium is described. 
The method consists in adding a large excess of hydrofluoric acid 
to the mixed oxides and precipitating cold with hydrogen sulphide. 
By these means arsenic is precipitated quantitatively. Hydrogen 
sulphide is without action on solutions of fluorogermanic acid 
and its salts. The separation is sufficiently accurate to estimate 
as little as 0’01% of arsenic in germanium compounds. The 
method is especially useful in connexion with the preparation of 
pure germanium compounds, as the fractional crystallisation of 
the double fluoride can thus be avoided and the operation carried 
out in small volumes of solution. Germanium dioxide is non- 
toxic, and solutions of it when injected subcutaneously show a 
marked erythropoietic action. J. F. S. 

Co-precipitation of Vanadic Acid with Ammonium Phoa- 
phomolybdate. J. R. Cain and J. C. Hostetter (J. Amer. 
Chem. Soc., 1921, 43, 2552 — 2562). — The authors have investigated 
the conditions under which the simultaneous precipitation of 
vanadic acid and ammonium phosphomolybdate is best carried 
out in connexion with the method of estimation of vanadium in 
steel (A., 1912, ii, 1101). The ratio of vanadium to phosphorus 
in the precipitate has been determined for mixtures in which the 
phosphorus is constant and the vanadium varies, and for mixtures 
in which the vanadium is constant and the phosphorus varies. 
The influence of dilution, temperature, and acidity of the solutions 
has also been investigated. The results show that the co-precipit- 
ation of vanadic acid with ammonium phosphomolybdate may be 
explained as a phenomenon resulting from a partition of the 
vanadic acid in some undissociated form between the solution and 
the solid phase. The maximum absorption by the solid phase 
occurs at a temperature of 40 — 50° and in a nitric acid concen- 
tration of 4 N. The effect of dilution in lowering the amount of 
occlusion is a direct result of the partition law and can be minimised 
by the presence of ammonium nitrate, the latter probably tending 
to repress the dissociation of the vanadium complex which is 
ocoluded. The ammonium vanadophosphomolybdates are prob- 
ably a series of solid solutions the end members of which may be 
ammonium phosphomolybdate and ammonium phosphovanadate. 

J. F. S. 

Estimation of Methyl Alcohol. Karl H. A. Melander 
(8i*enak. Pappen Tid ., 1921, 24/277 — 278). — A mixture of 22 grams 
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of iodine and 5 c.c. of the solution containing about 2% of methyl 
alcohol is heated for half an hour at 70° in a slow ourrent of hydrogen, 
the flask having previously been connected with a condenser, 
a wash-bottle containing a little red phosphorus in water at 50°, 
and an absorption apparatus containing a few c.c. of pyridine. 
For a further period of half an hour a higher temperature is 
employed, and the current of hydrogen increased. The pyridine 
solution is concentrated on a water-bath, dissolved in water, and 
titrated with O'liV'-silver nitrate solution. 

Chemical Abstracts. 

Vapour Pressures of Dilute Alcohol Solutions. R. Thomas 
(J. Soc. Chem. Ind., 1922, 41, 33 — 34t). — A rapid method of 
determining the partial pressures of alcohol and water in aqueous 
solutions of alcohol is described. This method also constitutes 
a method of analysing air containing water and alcohol vapour. 
It depends on the facts that water is retained by a layer of calcium 
carbide which has no action on alcohol, and that alcohol is. com- 
pletely absorbed by a layer of ignited alumina or by passing it 
through 98% sulphuric acid. The process is carried out by passing 
dry air, free from carbon dioxide, through a bubbler containing the 
alcohol solution at a rate of 4 — 5 litres an hour and thence over 
calcium carbide contained in a U-tube and finally through 98% 
sulphuric acid or over ignited alumina in a U-tube. The loss of 
weight of the alcohol bubbler gives the total weight of vapour, 
and the increase in weight of the sulphuric acid or alumina gives 
the weight of alcohol. It is essential that fresh carbide be used in 
each experiment, for calcium hydroxide would retain some of 
the alcohol. It is shown for solutions containing 5% and 10% 
of alcohol that the partial pressure of the alcohol is approximately 
proportional to its concentration. From the data obtained, a 
table has been constructed showing the ratio of the concentration 
of alcohol in the gaseous phase to its concentration in the liquid 
phase for the temperature range 15 — 26°. J. F. S. 

Estimation of Glycerol in the Presence of Sugars. L. F. 

Hoyt and H. V. Pemberton (J. Ind. Eng. Chem ., 1922, 14, 54 — 
56). — A method is described for the estimation of glycerol in trans- 
parent soaps, which almost invariably contain added sucrose. 
The soap is dissolved in water, the solution acidified with sulphuric 
acid, and boiled to remove any alcohol which may be present. 
The mixture is filtered to separate insoluble fatty acids, the filtrate 
treated with a small quantity of silver sulphate, diluted to a definite 
volume, and again filtered. A portion of this filtrate is oxidised 
in the usual way with potassium dichromate-sulphuric acid mixture, 
using a larger excess of the oxidising mixture than is customary 
in glycerol analysis ; this estimation gives the sum of the glycerol 
and sugar, and the latter is then estimated separately in another 
portion of the filtrate. W. P. S. 

Sensitive Test for Phenols. James Moir (J. 8. African Chem. 
Inst., 1922, 5, 8 — 9). — Five c.c. of p-nitroaniline hydrochloride 
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solution (1*5 grams of p-nitroaniline dissolved in a mixture of 
40 c.e. of hydrochloric acid and 500 c.c. of water) are treated with, 
dilute sodium nitrite solution until decolorised, and the mixture 
is then added to the solution to be tested; an orange-coloured 
precipitate is formed if much phenol is present. After one minute, 
an excess of sodium hydroxide is added: a coloration develops 
varying in depth from salmon-pink to ruby-red, according to the 
quantity of phenol present. The salmon-pink coloured solution 
exhibits a broad absorption band at X 494 and this serves to dis- 
tinguish phenol from the cresols, etc. The test will detect 1 part 
of phenol in 1,000,000 parts of solution. W. P. S. 

Proteinogenous Amines. XIV. A Microchemical Colori- 
metric Method for Estimating Tyrosine, Tyr amine, and 
other Phenols. Milton T. Hanke and Karl K. Koessler 
(J. Biol. Cham., 1922, 50, 235 — 270). — The colour reaction given 
by phenol, o-, m-, and p-cresols, and p-hydroxyphenylacetic, p-hydr- 
oxyphenylpropionic and p-hydroxyphenyl-lactie acids with sodium 
p-diazobenzene sulphonale may be used for the colorimetric estim- 
ation of these substances. The details of the method are practic- 
ally identical with those previously described for the estimation 
of iminazolo derivatives (A., 1920, ii, 67). Tyrosine and tyramine 
give with a solution of diazobenzenesulphonic acid in sodium 
carbonate a pink coloration which rapidly changes to yellow. 
Addition of sodium hydroxide produces an intensification of the 
yellow and a restoration, to a small extent, of the pink coloration, 
but at no stage is the intensity proportional to the concentration 
of the phenol. If, however, sodium hydroxide and then hydroxyl- 
amine hydrochloride are added to the solution, an intense bluish- 
red colour is obtained which is proportional to the amount of 
tyrosine or tyramine present. The coloration so produced may 
consequently be employed for the estimation of small quantities 
of these two compounds. Ammonium salts, leucine, glycine, 
hydrogen peroxide, formaldehyde, acetaldehyde, acetone, aceto- 
acetic acid, dextrose, and alcohols interfere with the colour. An 
explanation based on a tautomeric change of the keto-enol type 
is tentatively advanced to account for the colour changes described 
in the case of tyrosine and tyramine. E. 8. 

Proteinogenous Amines. XV. A Quantitative Method 
for the Separation and Estimation of Phenols including 
Phenol, o-, m-, and p-Cresols, and p-Hydr oxyphenylace tic , p- 
Hydroxyphenylpropionic and p-Hydroxyphenyl-lactic Acids, 
Tyrosine, and Tyramine. Melton T. Hanke and Karl K. 
Koessler (J. Biol. Chem., 1922, 50, 271 — 288). — The method 
of separation described was designed to render possible the applic- 
ation of the author’s method for the estimation of certain phenolic 
substances (preceding abstract) to mixtures of these substances. 
It is intended primarily for use in bacterial metabolism studies 
on tyrosine and is not applicable to more complex liquids such as 
urine or blood. The liquid containing the mixture of phenols is 
acidified and distilled, whereby phenol and the cresols pass over. 
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Non-aminophenolic acids are removed from the residual liquid 
by extraction with ether, after which it is made alkaline with sodium 
carbonate and extracted with amyl alcohol. Tyramine is thus 
removed, whilst tyrosine remains in the alkaline solution. Separ- 
ation is thus effected into four fractions. If, as will normally 
be the case in bacterial metabolism experiments, only one member 
of each fraction is present, the estimation is proceeded with after 
appropriate treatment of the various solutions. The method 
fails, however, in those cases where more than one member of 
each fraction is present since further separation is impossible. 

E. S. 

Estimation of Sugar in Small Quantities of Blood by the 
Pavy-Sahli Method. Svend* Hubert Reist (Schweiz, med. 
Woch.y 51, 419 — 423; from Chem. Zentr ., 1921, iv, 1056). — 0*1 c.c. 
of blood is washed into a test-tube with 3 c.c. of alcohol. The 
mixture is shaken for half an hour, filtered through hardened 
filter-paper, and the residue washed twice with 2 c.c. of alcohol. 
The alcohol is then removed over a water-bath and 0*3 c.c. of Pavy’s 
solutions and 1*8 c.c. of water are added. The liquid is heated to 
boiling and while boiling titrated with standard (approximately 
0T%) dextrose solution. G. W. R. 

Estimation of Lsevulose (Fructose) in Straw. S. H. Collins 
(J.. Soc. Chem. Ind., 1922, 41, 56 — 57t). — The colouring matters 
present in this case bear a high ratio to the sugar and attempts 
to obtain concentrated solutions sufficiently translucent for the 
polarimeter failed. It was found in practice that a solution 
obtained by continuous extraction, of which 10 parts of liquid 
represented 1 part of straw, was as dark as could be used even 
with a 200 mm. tube and a quartz wedge saccharimeter illumin- 
ated by a 100 c.p. electric lamp. By means of hot and cold water 
circulating through the jacketed polarimeter tube, temperatures 
of about 70° and 10°, constant to a fraction of a degree, could 
be obtained, and ten readings were taken in order to reduce chance 
errors to unimportance. A serious error was found to be due to 
the deflexion of the zero by temperature alterations. This was 
traced to the end glasses of the polarimeter tube and was over- 
come by annealing them for three hours at 300°. The least trace 
of alkalinity must be avoided, otherwise the lsevulose solutions 
become almost black at the higher temperature. Faint acidity 
is not of so much consequence. With straw containing 5 — 7% 
of lsevulose the error in the estimation is about 0*05% with care- 
fully annealed end glasses. The results of the investigation have 
shown that with straws containing much sugar three-fourths of 
the total is lsevulose, but when the total sugar is low in amount, 
lsevulose is absent. G. F. M. 

Micro-estimation of Lactose by means of Potassium 
Permanganate. Application to Milk. G. Font^s and L. 
Thivolle (Bull. Soc , Chim. Biol., 1922, 4, 23 — 42). — The author’s 
method for the estimation of dextrose in blood (A., 1921, ii, 663) 
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can, with slight modifications, be used for the estimation of lactose 
in milk. E. S. 1 

A Simpler Method of Determining Acetyl Values. Leon 

W. Cook (J. Amer. Chem. Soc. y 1922, 44, 392— 394).— A modifica- 
tion is given of Andre's formula (cf. A., 1921, ii, 419) for calcul- 
ating the acetyl value of an oil from its saponification values before 
and after acetylation. The new formula is A = (S' - S ) /(I — 0-00075/S) , 
where A is the acetyl value, S the saponification value before 
acetylation, and S' the value after acetylation. Similarly, the per- 
centage of alcohol in the original sample may be calculated by the 
formula: percentage of alcohol= M (S' —S)/ (560 -0A2S') provided 
that the molecular weight, M , of the alcohol is known. W. G. 

The Estimation of Fatty Acids Based on their Volatility in 
Steam. W. Arnold (Z. Unters. Nahr. Genussm., 1921, 42, 345— 
372). — From a large number of determinations of the Reichert- 
Meissl and Polenske values of pure fatty acids, using the Polenske 
apparatus and weights of fatty acid varying from 0*01 gram to 
0 05 gram, it appears that butyric and hexoic acids only give a 
Reichert-Meissl value ; octoic and decoic acids give both Reichert- 
Meissl and Polenske values, the Reichert-Meissl value of decoic 
acid being distinct but very small. Acids from lauric upwards 
on ty give Polenske values. Of the insoluble acids decoic and 
lauric are easily volatile, palmitic and stearic volatile with diffi- 
culty, myristic standing midway between the two groups. In the 
case of palmitic and stearic acids, the amount that passes over 
is so small that the Polenske value is practically independent of the 
quantity of acid originally present. With myristic acid, this is only 
the case if more than 0*06 gram is present. Lauric acid gives a 
maximum Polenske value with 0*3 gram present. In the case of 
the easily volatile acids, there is a rough proportionality between 
the Reichert-Meissl and Polenske values and the weight of acid 
present. The later fractions of the higher acids are only very 
slowly volatile in steam, but even fractions of a milligram are 
easily visible in the condensate. The fact that -the Polenske value 
of the higher fatty acids is independent of the weight present is 
useful in the analysis of mixtures of fatty acids. The work of 
Dons (A., 1908, ii, 238; 1909, ii, 75) on the estimation of decoic, 
lauric, and myristic acids in butter by distillation of the fatty 
acids in steam is described. If 1 gram of mixed fatty acids, is 
distilled in 100 c.c. of steam (measured as water), the partition 
coefficient of the volatile acids between distillate and condensate 
is given by K=^(m 1 x 100) /m 2 , where m x is the weight of acids 
remaining in the flask and m 2 the weight distilling over. The 
partition of the different acids is unaffected by the other com- 
ponents of the mixture and depends on their volatility under the 
conditions of distillation and on the proportion present in the 
mixture. Dons found that if c x is the quantity reckoned as c.c. 
iv/10 alkali hydroxide volatilising with the first 100 c.c. of water, 
c where r is the “ volatility ” and is equal to 0*244, 0*060, 
0*016 for decoic, lauric, and myristic acids respectively, and x 
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equals the percentage of the respective acid in the mixture. The 
partition coefficient is given by Z=(100xl— r)/r. For decoic, 
lauric, and myristic acids K has the values 138-1, 733-3, and 2640, 
respectively. The general formula for r is r=Z a /(jK'Z 1 -f-Z 2 ), where l x 
is the weight of the acid phase and that of the condensed steam. 
From this it follows that the volatility of a fatty acid becomes 
greater with decrease in l v This is borne out by Arnold’s experi- 
ments. If a series of distillations of a given weight of fatty acid 
is undertaken, using each time 100 c.c. of aqueous condensate, 
£he weight of a given acid distilling over at the nth distillation is 
given by c n =c 1 (l— r) w ‘ _1 . 

In practice, Dons’s method is applied as follows. Using 0*5 
gram of fatty acids, the Polenske value (p 16 ) of the sixteenth 
distillation is determined. It is considered that decoic and lauric 


acids have by this time been completely eliminated from the 
mixture, so that this value is due only to myristic and the higher 
acids. The latter have a constant figure of 0*2. Hence (^.(myristic 
acid)=p 16 — 0*2. Hence c 1 (myristic acid)=c^ 6 /(l — r)®, where 
r=0*0704. The percentage of myristic acid is given by Cj/0‘016. 
Using 1 gram of fatty acids, 700 c.c. of distillate are then collected 
and the sum of the Reichert-Meissl and Polenske values for the 


first six distillations, and the Polenske value (p 7 ) for the seventh 
distillation obtained. The seventh distillate is free from decoic 


acid, as it no longer gives a Reichert-Meissl value; p 7 — 0*2 is 
therefore due entirely to lauric and myristic acids, c x for myristic 
acid is known, so c 7 =c 1 (l— r) 6 . Hence the lauric acid in the 
seventh distillate is given by p 7 — 0-2— c 7 and from this c x (lauric) 
and the percentage of lauric acid in the mixture can be calculated. 
The percentage of decoic acid can be obtained in a similar manner 
from the results of the first six distillations. Dons’s method is 


interesting from a theoretical point of view, but cannot be con- 
sidered established as a practical method of analysing fatty acid 
mixtures. H. C. R. 


A Micro-extraction Apparatus. Fritz Laquer (Z. physiol . 
Chem., 1922, 118, 215 — 217). — An adaptation of an extraction 
apparatus for the detection of small quantities of lactic acid of 
the order 2 — 10 mg. in tissues. S. S. Z. 

Estimation of Oxalic Acid in Urine. E. Mislowitzer 
( Biochem . Z. t 1921, 126, 77 — 81). — A comparison has been made 
of the old standard method of Salkowski and the new calcium 
acetate process of Bau (A., 1921, ii, 356) for the estimation of oxalic 
acid in urine. Bau’s process was found inferior and especially so 
if more ether be used for the extraction of the oxalic acid and the 
extraction be carried out mechanically. H. K. 

The Relation between the Refractive Index and the Chemical 
Characteristics of Oils and Fats (Glycerides ). G. F.Piokering 
and G. E. Cowlishaw («7. Soc . Chem. Ind ., 1922, 41, 74 — 77t). — 
An attempt has been made to discover a quantitative relation 
between the refractive index and the molecular weight, free fatty 
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acid content, and iodine value of the following oils ; linseed, soja 
bean, cotton-seed, ground nut, palm-kernel, and ooco-nut. The 
refractive index of each of these oils can be calculated with a high 
degree of accuracy from the formula 14643 — 0*000066(#. V,)— 

0*0096(4 . F. jS. F.)+0*0001 17(L F.) where 8.V., A.V., and I.F. are 
the saponification, acid, and iodine values respectively. The 
equation has a useful application in the commercial analysis of 
the above oils. E. H. R. 

Use of the “ Silver Method ” in the Estimation of Acetalde- 
hyde. Its Application in the Estimation of other Aldehydes. 
A Convenient Method of Accumulation of Aldehyde and other 
Volatile Substances from Body Fluids. Robert Fricke (Z. 
physiol. Chem ., 1922, 118 , 241 — 246). — Further details regarding the 
method described by Stepp and Fricke (this vol., ii, 236). Acet- 
aldehyde can be removed from body-fluids by steam distillation. 

s. s. z. 

The Detection of Aldol in the Urine of Diabetic Patients. 

Robert Fricke (Z. physiol. Chem., 1922, 118 , 218 — 223). — By 
distilling acid urine from diabetic patients small quantities of 
crotonaldehyde have been demonstrated in the distillate ; possibly 
this is derived from the aldol present in the urine. The “ dime- 
don ” method of precipitation was employed. S. S. Z. 

Micro-estimation of Total Acetone in Urine. Heinrich 
Lax (Biochem. Z., 1921, 125 , 262 — 264). — An apparatus is pictured 
and a method described, suitable for clinical use, for the estimation 
of acetone in 2 c.c. of urine in ten minutes. Twenty-five c.c. of 
water, 2 c.c. of urine, and 3 drops of 80% acetic acid are distilled 
for four minutes into a second flask containing 2 c.c. of water and 
2 drops of concentrated hydrochloric acid. The ammonia is thus 
retained and the acetone passes on and is absorbed by 30 c.c. of 
water kept at 0°. Ten c.c. of N /20-iodine solution are added and 
l c.c. of 33% sodium hydroxide solution and after three minutes 
the excess of iodine after acidification is titrated with sodium 
thiosulphate. H. K. 

Estimation of Monobromocamphor. Elgar O. Eaton (J. 
Ind. Eng . Chem., 1922, 14 , 24). — A weighed quantity of about 
0*2 gram of monobromocamphor is dissolved in alcohol, 50 c.c. of 
N/2 alcoholic potash solution, and 25 c.c of 0*4% alcoholic silver 
nitrate solution are added and the mixture is boiled under a reflux 
apparatus for ninety minutes ; during the boiling, further quantities 
(25 c.c. in all) of the alcoholic silver nitrate solution are added 
through the reflux apparatus. After cooling, the mixture is diluted 
with water to 200 c.c., the solution decanted into a beaker, and the 
insoluble portion washed by decantation. This dilute alcohol 
solution is boiled for five minutes with the addition of 1 gram of 
zino dust, filtered, the filtrate acidified with nitric acid, and treated 
with an excess of silver nitrate solution ; the silver bromide formed 
is collected and weighed. The weight of silver bromide found 
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multiplied by 1*23 gives the corresponding amount of monobromo- 
camphor. Potassium bromide is formed in the first part of the 
process, and not silver bromide. W. P. S. 

Extraction and Characterisation of Alkaloids. W. CL 

Colled ge (J. 8 . African Chem . Inst., 1922, 5, 5 — 8). — A descrip- 
tion of methods of purifying extracted alkaloids, methods of testing, 
general alkaloidal reagents, certain colour reactions, etc. Physio- 
logical tests may be applied when any doubt exists as to the nature 
of a supposed alkaloid. W. P. S. 

Extraction of Alkaloids from Viscera. W. C. Colledge 
(J. 8 . African Chem. Inst., 1922, 5, 3 — 5). — The Stas-Otto method 
is recommended ; substances produced by putrefactive changes and 
extracted together with the alkaloids do not interfere with the 
identification of the latter, but if desired, the alkaloidal residue 
may be purified by dissolving it in a mixture, of benzene and 
amyl alcohol, shaking the solution with dilute hydrochlorio acid, 
separating the acid aqueous layer, extracting this with light 
petroleum, and then rendering the solution alkaline and extracting 
it with ether. For the detection of morphine, the alkaloidal residue 
is dissolved in acetic acid, the solution treated with lead acetate 
to precipitate meconic acid, and the morphine is extracted subse- 
quently from the ammoniacal solution by means of amyl alcohol. 
In some cases, dialysis of the original material (stomach contents, 
etc.) affords a means of separating certain alkaloids such as strych- 
nine and morphine. W. P. S. 

Iodic Acid as a Microchemical Reagent for the Detection 
of Organic Bases. L. Rosenthaler (Schweitz. Apoth. Zeit., 
1921, 59, 477—479; from Chem. Zentr ., 1921, iv, 1055-1056).— 
The precipitates obtained with iodic acid and solutions of organic 
bases have in many cases characteristic forms, suitable for use in 
microchemical work. Strychnine, cinchonine, morphine, codeine, 
hydrastinine, pyridine, quinoline, and aniline give characteristic 
crystalline precipitates. Other alkaloids and organic bases may be 
distinguished by colorations. G. W. R. 

Identification of Alkaloids under the Microscope from the 
Form of their Picrate Crystals. Burt E. Nelson and Helen 
A. Leonard ( J . Amer. Chem. 8oc., 1922, 44, 369 — 373). — The 
more commonly occurring vegetable alkaloids may be tentatively 
identified under the microscope by the form or habit of their picrate 
crystals prepared under standard conditions. A chart is given 
showing the crystalline structure of the picrates of twenty-five of 
the alkaloids. For the test, the aqueous solution of the separated 
alkaloid is slightly acidified with hydrochloric acid and a slight 
excess of a saturated solution of picric acid is added. The pre- 
cipitated picrate is washed in a centrifuge and recrystallised from 
the Smallest possible amount of warm 95% alcohol. The crystals 
are separated centrifugally and examined under a microscope 
without a cover-slip. W. G. 
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Estimation of Carnosine in Muscle Extract. George 
Hunter ( Biochem . «/., 1921, 15, 689 — 694). — Consistent results 
can be obtained in the estimation of carnosine in muscle by the 
diazo-method of Koessler and Hanke (A., 1920, ii, 67). Details 
are given of the method recommended by the author for pre- 
paring the protein-free extract, together with a few analytical 
results. Ox muscle is found to contain from 0*4% to 0*6% of 
carnosine. W. 0. K. 

Pyrimidines. XCII. New Methods of Identifying the 
Pyrimidine, Thymine. Treat B. Johnson and Oskar Baudisch 
(J. Amer . Chem. Soc ., 1921, 43, 2670 — 2674). — The thymine mole- 
cule is completely destroyed at the ordinary temperature when 
subjected in aqueous solution to the oxidising action of the system, 
ferrous sulphate plus sodium hydrogen carbonate plus air. The 
products formed are pyruvic acid, acetylcarbinol, urea, and formic 
acid. The urea may be identified by its xanthydrol derivative and 
the formic acid by its reducing aotion. The pyruvic acid is best 
identified by its interaction with o-nitrobenzaldehyde in alkaline 
solution to form indigotin. For the detection of acetylcarbinol 
Baudisch’s specific reaction (cf. A., 1918, ii, 412) with o-amino- 
benzaldehyde is best used. Uracil and cytosine are also oxidised 
by the above reagent, but in neither case is any pyruvic acid 
obtained and hence the detection of this acid among the products 
of the oxidation is sufficient proof of the presence of thymine in the 
original material. W. G. 

Colorimetric Estimation of Uric Acid. Estimation of 
0-03 to 0-5 mg. q 31 antiti.es by a New Method. J. Lucien 
Morris and A. Garrard Maoleod (J. Biol. Chem ., 1922, 50, 
56 — 63). — The phosphotungstic acid reagent used by Folin and Denis 
(A., 1913, ii, 162) is replaced by an arsenotungstic acid reagent, 
which produces a greater depth of colour. Uric acid is precipi- 
tated from urine or deproteinised blood by the addition of zinc 
chloride and sodium carbonate (cf. A., 1916, ii, 456). After separ- 
ation by centrifuging, it is dissolved in hydrochloric acid and the 
colour developed in the presence of sodium cyanide by the addition 
of the arsenotungstic acid reagent compared with a standard. The 
formation of precipitates is avoided by the use of sodium cyanide 
as the only alkali. E. S. 

A Modification of Folin ’s Colorimetric Method for the 
Estimation of Uric Acid. Henry Jackson, jun., and Walter 
W. Palmer (J. BioL Chem ., 1922, 50, 89 — 101). — The estimation 
is made by the method of Folin and Denis (A., 1913, ii, 162), using 
a modified phosphotungstic acid reagent. The addition of sodium 
carbonate is omitted, the necessary alkalinity being furnished by 
the use of sodium cyanide. By these modifications a greater 
intensity of colour is obtained and the formation of precipitates 
avoided. E. S. 
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A Modified Form of Double Slit Spectrophotometer. 

A. L. Narayan and G. Subrahmanyam (Phil. Mag., 1922, [vi], 43, 
662 — 663). — This consists essentially of an electromagnetically 
maintained pendulum carrying a double slit, which is mounted in 
front of the collimator slit of the spectrograph. This form of 
spectrophotometer is free from the defects of Vierordt’s type, 
giving a better method of regulating the brightness of the spectrum. 
It also possesses many of the advantages of the sector photometer. 

Molecular Refraction of some Molten Salts. G. Meyer 
and Adolf Heck (Z. physikal. Chem. } 1922, 100, 316 — 333; cf. 
this vol., ii, 241). — The index of refraction of molten sodium nitrate, 
potassium nitrate, sodium hydroxide, and potassium hydroxide has 
been determined by the method of autocollimation at a series of 
temperatures between 320° and 440°. The following values of the 
refractive index are recorded : sodium nitrate, 643*9/a/a, n= 1*479— 
1-75X10" 4 *; 589*3/a/a, ?i=l*499-2*12x 10 ~ H ; 579*1/a/a, w= 1*487 - 
l*75xl0~ 4 *; 546-1 /a/a, 71=1*483— 1*50 X 10 -4 * ; potassium nitrate, 
643*9/a/a, ?i=r525— 3*12 X lO -4 *; 589*3 /a//, n= 1*664-4*00 X HT 4 *; 
579-1/a/a, n=l*556-5*75 xlO" 4 *; 5461 /a/a, n=l*538-3*12x 10" 4 * ; 

sodium hydroxide, 643*9/a/a, 71= 1*467—1*25 X 10 -4 *; 589*3/a/a, n= 
1*458-8*75+ 10~ 5 *; 585‘7 /a/a, 71= 1*460-8*75 Xl0“ 5 *; 558*9 /a/a, n = 
1*471 — l*12x 10" 4 *; potassium hydroxide, 643'9/a/ji, w=1*453— 
1*0X10 "**; 589*3/a/a, ti= 1*479-1 *5 X 10" 4 *; 585*7/a/a, t*=1*479- 

1*33 x 10- 4 * ; 558-9/a/a, 71=1*475—1*33 x 10 -4 *. The density of molten 
sodium hydroxide and potassium hydroxide has been determined 
and the following values have been found : sodium hydroxide, 
340°, 1*89; 400°, 1*86; 440°, 1*84; potassium hydroxide, 380°, 1*87; 
420°, 1*83, and 440°, 1*81. The molecular refractivity calculated 
according to the formula (n 2 — 1) . M/(n 2 +2) . d is in all cases in keeping 
with the theoretical value. In the case of sodium nitrate, the 
degree of dissociation has been calculated from the molecular 
refraction and shown to be 64*7%. J. F. S. 

A New Band Spectrum of Oxygen. C. Runge ( Physica , 
1921, 1, 254 — 261), — A direct current, high voltage arc was operated 
in a cylinder through which a stream of oxygen was passed, and 
a group of bands photographed in the region A 2200 — 4900 A. 
Although closely crowded towards the ends of the region, the 
separate lines could be observed from k 2980 to k 3900. The 
vibration frequencies are given by an expression of the form 
a+6n+cn a ; for the first series, n is a whole number, and for the 
related series, negative fractional numbers differing by whole 
numbers. Formulas representing seven bands are given. 

Chemical Abstracts. 
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Structure of the Band Spectrum of Helium. W. E. Curtis 
(Proc. Roy . Soc., 1922, [A], 101, 38 — 64). An investigation of 
the structure of the red band near X 6400, the green band near 
X 5730, and a blue band near X 4550 in the helium spectrum. The 
principal features of the structure are shown to be accounted for 
by the quantum theory of band spectra, which are considered to 
originate in the passage of molecules between stationary states 
characterised by constant values of angular momentum, such 
passage being possibly accompanied by a change in the configuration 
of the molecule, as assumed by Schwarzschild. A brief resume of 
the theory is given. In each of the three bands a new type of 
series is found, which, although closely related to the others, has 
not yet received a theoretical explanation. Certain other departures 
from the theory are also noted. It is concluded that the spectrum 
is due to an unstable helium molecule having a moment of inertia 
equal to about 1*8 xlO" 40 gram cm 2 . J. S. 6. T. 

The Spectra of Helium, Hydrogen, and Carbon in the 
Extreme Ultra-violet. J. C. McLennan and P. A. Petrie 
(Trans. Roy. Soc. Canada , 1921, 15, iii, 15 — 25). — In identifying 
the wave-lengths obtained in vacuum grating spectra of helium, and 
possibly of hydrogen, regard must be paid to the possibility of 
certain of the recorded wave-lengths originating in carbon or 
mercury introduced into the discharge tube. The authors support 
the contention of Millikan (Astrophys. J., 1920, 52, 47) that certain 
of the lines obtained by Lyman (A., 1920, ii, 207) in the Schumann 
spectrum of helium are due to carbon. In particular, the wave- 
lengths XX 1931, 1657, and 1561 A., together with others of less 
intensity, originate in the atoms of carbon. The series of wave- 
lengths the frequencies of which are given by v— 4A(l/2 2 — l/n 2 ) 
exists for the spark spectrum in helium. J. S. G. T. 

The Corpuscular Spectra of the Elements. Maurice de 
Broglie ( Compt . rend., 1922, 174, 939 — 941; cf. A., 1921, ii, 232, 
292, 615). — The spectra of the four elements silver, tin, gold, and 
uranium are given, showing the position of the lines which appear 
on the photographic plate. To identify the origin of the rays, a 
selective screen which will absorb certain radiations more strongly 
than others may be interposed between the source of the X-rays 
and the apparatus. Thus a screen containing the oxides of the 
rarer earths causes the almost complete disappearance of the p- and 
y-rays of the K spectrum of tungsten. W. G. 

A New Method of Absorption Spectroscopy. Walter 
Gerlach and Erich Koch (Ber., 1922, 55, [B], 695 — 697). — The 
sources of light usual in spectroscopy suffer under the drawback 
that they are either insufficiently intense or not so constant as is 
desirable. The defect can be overcome by using as source of light 
a wire which suffers disintegration by a high-tension condenser 
discharge. A battery of Leyden jars (capacity about 30,000 cm.) 
is connected with a spark gap of constant dimensions and the iron 
wire which is to be disintegrated (about 2 cm. long and 0*031 mm. 
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diameter). The battery is slowly charged from a small machine 
until an arc is struck across the gap, when the wire is disintegrated 
with a blinding light and the current is broken ; a single discharge 
is invariably sufficient for spectroscopic purposes. The constant 
brightness of the source of light is guaranteed by the constant 
energy expended in producing it, which depends only on the 
dimensions, of the spark gap and the thickness of the wire. 

The disposition of the apparatus and the methods for its 
adjustment are fully described and figured in the original. H. W. 

The Absorption Spectrum of Liquid and Gaseous Oxygen. 

W. W. Shaver {Trans. Roy. Soc. Canada , 1921, 15, iii, 7 — 14). — The 
absorption spectra of oxygen, liquid and gaseous, were determined 
by means of a quartz spectrograph, employing a spark between 
aluminium electrodes under water as the light source. In the visible 
region, eight absorption bands were observed in the case of liquid 
oxygen, and seven with gaseous oxygen. The meah wave-lengths of 
the bands in the former case were 6285, 5800, 5350, 4816, 4458, 
3828, 3631, and 3461 A. In the case of gaseous oxygen at 140 
atmospheres pressure, the band at 4458 A. was absent. At 107 
atmospheres pressure, the bands at 6285, 5800, and 4816 A. alone 
were observed. In the ultra-violet, four broad bands, about 
30 A. wide, were observed in the case of both liquid and gaseous 
oxygen. In the former case, the centres of the bands were located 
at 2795, 2731, 2681, and 2631 A., and each band consisted of a 
fine set of symmetrical triplet bands. In the gaseous spectrum, 
the similar bands observed were slightly displaced towards the 
ultra-violet. It was shown that the bands were not due to the 
presence of nitrogen or ozone. J. S. G. T. 

An Absorption Band Spectrum for Water in tbe Region 
of Wave-lengths of Several Decimetres. Richard Weich- 
mann {Ann. Physik , [iv], 66, 501 — 545). — A more detailed account 
of work previously published (this vol., ii, 5). 

Studies in Catalysis. XV. Absorption Spectra of Tri- 
ethylsulpbonium Bromide in Various Solvents, in tbe Short 
Infra-red Region. Henry Austin Taylor and William 
Cudmore McCullagh Lewis (T., 1922, 121, 665 — 675). 

Absorption Spectrum of Benzene Vapour and tbe Funda- 
mental Magnitudes of tbe Benzene Molecule. Victor Henri 
(Compt. rend., 1922, 174, 809 — 812). — The ultra-violet absorption 
spectrum of benzene vapour is composed of four series of super- 
posed bands, which obey the formulae, l/A=37703+921*4n— 
(159p+2p 2 )+2(m 2 -? 2 ); l/A=37494+921*4w-(159p+2p 2 )+2(m 2 

-q*)\ l/A=37613+921-4rc-(159p+2p 2 )+2(m 2 -0 2 ); 1/A=37426 
+921-4/1— 166p+2(w 2 — <? 2 ), where n has the values 0 to 7, p the 
values 0 to 6, and q=m or q—m ± 1 and m=l, 2 ... 10. Eight 
groups of bands correspond with the eight values of n. The posi- 
tions of the heads of the bands in each group correspond with the 
different values of p, and the values of m give the fine structure of 

12—2 
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each band. The intensity of the bands diminishes rapidly as p 
increases. The constants 921*4 and 159 represent the number of 
vibrations of the atomic nuclei or of the groups of atoms in the 
molecule. Hence the infra-red absorption spectrum is given by 
1 /A =921*471— 159p, and this is confirmed by the results of Coblentz 
and Puccianti. The moment of inertia of the benzene molecule 
is deduced as being 1*45 x 10" 38 . From this the distance between 
the carbon atoms is calculated as being 1*85x10"® cm. and the 
diameter of the molecule as 2*6 X 10“ 8 . Thus the benzene molecule 
is a very symmetrical edifice the movements of which obey the 
simple laws deduced for diatomic molecules, and it may be con- 
sidered as being formed of two halves, C 3 H 3 -C 3 H 3 , which vibrate 
with respect to one another. W. G. 

Ultra-violet Absorption Spectrum of Phenol in Different 
Solvents. F. W. Klingstedt (Compt. rend., 1922, 174, 812 — 
815). — A quantitative study of the ultra-violet absorption spectrum 
of phenol in different solvents shows that the spectrum of phenol 
dissolved in pentane or hexane, which the author calls the normal 
spectrum, comprises two regions in the ultra-violet. In the first, 
between A =2860 and 2400 there are three intense narrow bands, 
and in the second, between A =2325 and the extreme ultra-violet 
there are two broad bands. The absorption spectrum changes 
with the nature of the solvent, and from this point of view the 
solvents may be divided into two groups. The solvents of the 
first group, such as carbon tetrachloride, chloroform, ether, do not 
modify the general aspect of the absorption spectrum, only pro- 
ducing a displacement and a broadening of the bands. The 
solvents of the second group, such as methyl or ethyl alcohol or 
water, completely modify the absorption spectrum of phenol. In 
these solvents there is only a single very broad and uniform band. 
The absorption spectrum of pure liquid and solid phenol occupies 
a position intermediate between the two preceding types. W. G. 

Fundamental Laws of Photochemistry. II. Influence of 
Cooling on the Absorption of Light by Dyes. P. Lasarev 
(Z. physikal. Chem ., 1922, 100, 266—270; cf. this vol., ii, 103).— 
The absorption of light of wave-lengths A=514, 543, 559, 576, 595, 
617, and 644 by layers of collodion containing eyanin and pinacyanol 
has been measured at ordinary temperatures and at the tem- 
perature of liquid air. In the case of eyanin, it is shown that the 
simple absorption band becomes narrower, whilst in the case of 
pinacyanol the single band is resolved into two absorption bands 
at the temperature of liquid air. J. F. S. 

Photo-electric Cells to the Measurement 
of the Light Absorption in Solutions. II. H. von Halban 
and K. Sibdentopf (Z. physikal Ghent., 1922, 100, 208—230; 
of. A., 1921, ii, 145). — An arrangement for measuring the absorption 
of light by solutions is described, which depends on the use of 
photo-electric cells and in which variations in the intensity of 
illumination of a mercury lamp are eliminated by compensation 
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with two photo-electric cells. The cells are used only as a zero 
instrument. A rotating sector and a grey wedge are used to measure 
the weakening of the light. The greatest variation of an individual 
measurement of the absolute value of the extinction coefficient 
from the mean value does not exceed 0*5%. Measurements with 
the wedge permit of the identity of two objects in respect of their 
light absorption being established to 0*1% and differences can 
also be determined with the same accuracy. Measurements are 
recorded for solutions of potassium chromate in potassium hydroxide, 
equimolecular quantities of potassium chromate and copper sulphate 
in ammonia, azobenzene in alcohol, and anthracene in alcohol for 
the mercury lines 579 w and 254 /ut/x. J. F. S. 

Colour and Chemical Constitution. XIII. Calculation 
of the Colour of Monocyclic Dyes. James Mom (Trans. Roy . 
Soc. 8th. Africa , 1921, 10, 35—39; cf. A., 1921, ii, 475).— Dyes 
which contain only one active colour ring do not fit into the scheme 
previously described (A., 1921, ii, 6) for those containing two such 
rings, but their colours are deducible by a similar factorial scheme, 
based on p-hydroxybenzyl alcohol (for which, and probably also 
for p-cresol, in faintly alkaline aqueous solution, A=290). The 
factors in parenthesis are employed in conjunction with this value : 
replacement of carbinol hydrogen by phenyl (1*135); conversion 
of phenyl carbinol into a phthalein (1*060); replacement of ring 
hydroxyl- by amino-group (1*140) ; replacement of amino-hydrogen 
atoms by methyl (1*035). Values are thus predicted for certain 
compounds for which measurements are at present lacking. It 
appears that colour cannot be traced to lower terms than the 
presence of one benzene ring, with one ionisable group, usually 
with another active atom, and that the physical cause of colour is 
the periodic motion of an electron round a molecule. Although 
the sinuous orbit previously conceived (A., 1921, ii, 475) is now 
considered not to be very likely, the tautomeric pauses then 
assumed are a probable feature of the orbit. It is suggested that 
the colours of dyes containing two active colour rings (loc. cit.) 
may be based on 4 : 4'-dihydroxybenzhydrol (\=539). The pink 
colours attributed to phenylphenolphthalein and to its analogue 
from salicylic acid (A., 1917, ii, 349; 1919, ii, 78) were due to 
impurity. J. K. 

Constitution and Colour. VIII. F. Kehrmann (Helv. 
Chim. Acta , 1922, 5, 158 — 163; cf. A., 1921, ii, 476). — The effect 
of salt formation on the colour of basic nitrogen compounds is to 
lighten it if the unsaturated condition is destroyed, and to intensify 
it if the unsaturated condition persists (for example, in the cases 
of auramine base, azo-compounds, azomethines, and members of 
the quinoline, pyridine, acridine, phenazine, etq., series). If no 
change occurs in the degree of saturation (for example, ammonium, 
imonium, cyclonium, and diazonium compounds), the colour is 
also unchanged. Similar generalisations apply to basic sulphur 
and oxygen compounds, with the reservation that knowledge of the 
colour changes accompanying destruction of the unsaturated con- 
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dition in these cases is at present insufficiently specific. The 
behaviour of the group, •CH.’CH*, is apparently analogous to that 
of the azo-group, since intensely coloured sulphates of diphenyl- 
cycZopentadiene (Borsche and Menz, A., 1908, i, 147) and of un- 
saturated ketones (Kehrmann and Effront, A., 1921, i, 348) have 
been described. The effect of salt formation on the colour of 
iodonium compounds is so far unknown. The above rules also 
apply to all those cases of salt formation from pseudo-bases (for 
example, carbinol bases) in which the nature of the changes is 
properly understood. J. K. 

Fluorescence and Photochemistry. R. W. Wood (Phil. 
Mag ., 1922, [vi], 43, 757 — 765). — The theory of Perrin (cf. A., 1918, 
ii, 418) is tested by exposing aqueous solutions of eosin, rhodamine, 
and fluorescein to a very intense beam of sunlight. The products, 
“ photo compounds,” are usually coloured, non-fluorescent sub- 
stances, which are bleached by further action of the light. Their 
absorption bands have a totally different form from those of the 
original substances. Rhodamine is almost non-fluorescent at 
100°, but decomposes under the action of light as rapidly as at 
ordinary temperatures. This is contrary to Perrin’s theory. The 
relation between the rate of breakdown of eosin and the intensity 
of the light is at variance with the Bunsen-Roscoe law, whereas 
unstable non-fluorescent substances behave normally. The pro- 
portionality between the emission of fluorescence and the intensity 
of the exciting light holds over a wide range of intensity. W. E. G. 

The Quantitative Determination of the Fluorescent Powers 
(the Spectro-fluorescometry) of Cellulose, Sugars, and other 
Substances. Samuel Judd Lewis (J. Soc. Dyers and Col., 
1922, 38, 68 — 76, 99 — 108). — An instrument has been designed by 
which the fluorescent powers of different substances can be quan- 
titatively compared. It consists of a Hilger quartz spectrograph 
with the back of its camera modified so as to accommodate the lens 
of an auxiliary camera of the ordinary type directed towards the 
position usually occupied by the photographic plate of the spectro- 
graph. The usual spectrum falls on to the paper, fabric, or other 
substance placed in the position of the photographic plate of the 
spectrograph. The auxiliary camera is directed on to the ultra- 
violet region only, and since the lens is of glass, any light trans- 
mitted by it must consist of visible light produced from the ultra- 
violet light by the fluorescent substance under examination. As a 
standard for comparison, Whatman No. 44 filter-papers were used 
and quantitative comparison was obtained by comparing the times 
required by the standard and the substance under examination to 
produce equal photographic effects in a given part of the spectrum. 
Great difficulties were met in obtaining suitably sensitive photo- 
graphic plates, and it is suggested that the properties of gelatin 
may vary with the season of the year at which it is prepared. 
This method of investigation was applied to determine the fluor- 
escent properties of many different textiles and woods, of papers 
made from pure cotton, flax, hemp, esparto, and ramie, of cellulose 
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derivatives, and of a number of carbohydrates, including several 
sugars, starch, and dextrin. The results are presented in the form 
of curves in which the fluorescence, expressed as a percentage of 
that of the arbitrary standard, is plotted against the wave-length 
of the incident light. Cellulose acetate was the most strongly 
fluorescent of the cellulose derivatives examined, the maximum 
strength being at A 2500 — 2800, where it was seven times that of 
the standard. Cellulose nitrate is almost devoid of fluorescent 
properties. The sugars examined included xylose, dextrose, 
galactose, lsevulose, sucrose, maltose, and lactose, and indications 
were found of some relation between structure and fluorescent 
power. There is some evidence to suggest that the cellulose 
complex may contain groups more nearly related to dextrose than 
to d-fructose. E. H. R. 

The Spectra Structure of the Luminescence excited by 
the Hydrogen Flame. Horace L. Howes (Physical Bev., 
1921, 17, 469 — 474). — An investigation, with determinations of 
wave-lengths, of the spectra of the luminescence of air-slaked lime, 
and of certain phosphorescent sulphides (“ strontium sulphide- 
bismuth sodium sulphate,” “ strontium sulphide-bismuth potass- 
ium phosphate,” and a calcium sulphide compound containing 
both bismuth and fluorine as active elements), when partly 
bathed in a hydrogen flame, but at a temperature below red heat. 

A. A. E. 

Scattering of Light by Dust Free Liquids. II. W. H. Martin 
and S. Lehrman (J. Physical Chem ., 1922, 26, 75 — 88). — A continua- 
tion of previously published work (A., 1920, ii, 573). In the present 
paper, the relative intensity and polarisation of the light scattered 
by dust-free benzene, toluene, xylene, chlorobenzene, methyl 
alcohol, ethyl alcohol, ?i-propyl alcohol, isobutyl alcohol, isoamyl 
alcohol, water, and mixtures of carbon disulphide with ether, benz- 
ene with hexane, and hexane with cycZohexane have been measured 
with an accuracy greater than that obtained in earlier work. The 
increased accuracy was made possible by the use of cross-shaped 
containers with sealed in, flat, glass end plates in place of the bulbs 
used previously. Measurements of the light scattered by two- 
component liquid solutions show that the relative intensity of the 
scattered light is always somewhat greater than that calculated 
on the assumption that the scattered light is an additive property 
for the two liquids. Liquids which polarise the scattered light very 
far from completely show, on dilution, much more nearly complete 
polarisation. Measurements of the ratio of the intensity of incident 
light to that of scattered light have been made for liquids. The 
results show that ether and water scatter about one-tenth as much 
light as do the same weights of these liquids in the gaseous 
state. For benzene and its homologues, the ratio is about one-fifth. 
Measurements of the intensity of the scattered light for various 
wave-lengths show that this value varies inversely as the fourth 
power of the wave-length. J. F. S. 
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Radiation and Chemical Action. T. W. J. Taylor (Nature 9 
1921, 108 , 210; cf. following abstract). — An experimental refuta- 
tion of Lewis’s explanation that the velocity of inversion of sucrose 
by dilute acid is not increased by sunlight because the activating 
rays lie in the region of 1 /*, and at this wave-length water would 
absorb the radiation almost totally in the first thin layer, so that 
the bulk of the liquid would remain unaffected (cf. Lindemann, A., 

1920, ii, 743). A solution of sucrose containing hydrogen chloride 
was forced upwards in bright sunlight through extremely fine 
capillary jets; the liquid formed fine columns about 8 cm. high, 
which then broke up into clouds of small drops (about 0*015 cm. in 
diameter), the drops rising a further 40 cm. After falling during an 
average time of 0*68 second, the drops were collected. The rota- 
tion was only 0*24° less than that of an unexposed control portion 
of the solution. Even assuming that the radiation density at 1/x 
had been reduced, by absorption, inside each drop to 10~ 8 of its 
value, which is considered to be unlikely, a difference in polarimeter 
readings of about 13° would have been anticipated. A. A. E. 

Radiation and Chemical Action. W. C. McC. Lewis ( Nature , 

1921, 108 , 241 ; cf. preceding abstract.). — An alternative reply to 

Lindemann’s criticism (A., 1920, ii, 743) of the radiation hypothesis 
of chemical reactions, based on the relatively small absorption 
capacity of the reactant solutes (cf. Lewis and McKeown, A., 1921, 
ii, 623). A clear distinction must be drawn between photochemical 
and thermal conditions, the former involving an absorption co- 
efficient term. It is argued mathematically that the photochemical 
fractional decomposition and the thermal value (about 0*01 of the 
magnitude of the former) would be inappreciably small in Taylor’s 
experiments. Further, Taylor carried out no determination of the 
amount of radiation absorbed by the sugar in the solution ; if this 
were small, no chemical change in excess of the thermal change 
would be anticipated. A. A. E. 

Dependence of Velocity of Reaction on the Concentration 
in Photochemical Processes. M. Volmer and K. Riggert 
(Z. physikal. Chem ., 1922, 100 , 502— 511).— The velocity of the 
dissociation of anthracene in hexane solution into a positive residue 
and an electron has been determined with the object of testing 
Luther and Weigert’s (A., 1905, ii, 785) expression for the depen- 
dence of the velocity of photo-decomposition on the concentration. 
The expression has the form v = dC/dt = kJJl — e^ d )/d 9 where 
C is the concentration, c the extinction coefficient, d the thick- 
ness of the illuminated layer, J 0 the intensity of the light, and 
k a constant. The amount of change was measured by the satura- 
tion current. It is shown that the current experimentally observed 
and that calculated from the above-mentioned equation are in 
excellent agreement, thus proving the correctness of the formula. 

J. F. S. 

Theory of Induced Reactions. Chr. Winther (Z. physikal . 
Chem., 1922, 100 , 566 — 571).— A theory of induced reactions is 
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put forward which is based on the conversion of oxygen into ozone 
in the presence of zinc oxide by ultra-violet light and other induced 
reactions. In the case mentioned, it is assumed that the light is 
absorbed by the zinc oxide and the light energy is given out again 
in the form of very short wave-length radiation which is photo- 
chemically absorbed by the oxygen. J. P. S. 

The Action of Light on Silver Bromide. Ernst Johannes 
Hartung (T., 1922, 121, 682—691). 

Action of Light on Uranium Salts. J. Aloy and E. Rodier 
(Bull. Soc. chim.y 1922, iv, 31, 246 — 249). — Under the influence of 
light, uranyl salts are converted into uranous salts in the presence 
of the acid entering into the constitution of the salt and a readily 
oxidisable substance such as alcohol. The reaction which occurs is 
as follows : 

U0 2 C1 2 + 2HC1 + C 2 H b -OH = UC1 4 + CH 3 -CHO + 2H 2 0. 

Two molecules of acid are necessary for each molecule of uranyl 
salt. In this way, the fluoride, chloride, bromide, iodide, and 
sulphate have been prepared, and an aqueous solution of the 
nitrate. If an insufficient amount of acid is present, basic salts 
are obtained. If the reaction is allowed to proceed further, a black 
precipitate of uranous hydroxide is obtained. W. G. 

Photolysis of Uranyl Oxalate and Uranyl Acetate. Emil 
Baur and A. Rebmann (Helv. Chim. Acta , 1922, 5, 221 — 239). — If 
photolysis consists of two processes respectively akin to anodic 
oxidation and cathodic reduction, the presence of a suitable third 
substance should affect the quantitative, and possibly the qualita- 
tive, results of the process. Thus, the photolysis of oxalic acid by 
uranyl salts accords with the scheme : 

i1V i/®®+HC0-C0 2 H=C0+C0 2 +2H- 

10 ©+C0 2 H-C0 2 H+2H-=HC0*C0 2 H+H 2 0, 
which is supported by the decomposition of glyoxylic acid under 
similar conditions (A., 1919, ii, 264) : 

11vi /®@+HC0-C0 2 H=C0+C0 2 +2H- 

lee+u^u 1 * 

In the latter reaction, no evidence could be obtained of the formation 
of glycollic acid, or of formaldehyde, derived from its decomposition 
in the photolysis of uranyl oxalate. On the other hand, the influ- 
ences of mercuric chloride, potassium iodide, ferrous sulphate, 
quinol, uranyl chloride, and sodium uranyl oxalate respectively in 
increasing the proportion of carbon dioxide formed in comparison 
with carbon monoxide are explicable in accordance with the theory. 
Sodium sulphite has no effect (compare Hatt, A., 1918, ii, 143; 
Triimpler, A., 1916, ii, 9), and formic acid only gives rise to excess 
of carbon dioxide in the later stages of the reaction, probably 
because the formate- takes place independently of the oxalate- 
photolysis. The gas produced in the photolysis of uranyl acetate 
(A., 1918, ii, 143), and considered to be hydrogen, is now shown to 
have been carbon monoxide originating from glyoxylic acid, fre- 
quently present as an impurity in acetic acid. Two reactions occur 
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during the photolysis of uranyl acetate : (1) true photocatalytic 
decomposition into methane and carbon dioxide (Fay, A., 1896, i, 
464), (2) non-catalytic oxidation of acetate-ions to ethane and 
carbon dioxide by uranyl salts, which only occurs in acetic acid 
solutipn with a sufficient * concentration of acetate-ions. The 
photolysis is favoured by the presence of free acetic acid, but 
restricted by chloridions and mercuric -ions to some extent, almost 
entirely by ferric salts or formic acid. Such a reaction cannot be 
looked on as, for example, a unimolecular decomposition of the uranyl 
acetate complex by light, but as an action of the activated uranyl 
complex on surrounding molecules by interchange of electrons. 
In other words, it is always an oxidation-reduction process, and so 
closely related to electrolysis. Probably Fay’s reaction is con- 
nected with Kolbe’s electrolytic decomposition of acetates, acetyl 
peroxide and atomic hydrogen being the respective anodic and 
cathodic products, which then interact and form methane and 
carbon dioxide. Since the photolytic oxidation of acetic acid to 
ethane and carbon dioxide, and of glyoxylic acid to carbon monoxide 
and carbon dioxide, can be reproduced eleetrochemically only by 
the use of a considerable potential difference, it is concluded that 
the energy quantum absorbed by the uranyl complex must also 
have such a value as would suffice, not only for the production of 
oxygen, but also for the formation of peroxides. The formation 
of uranyl peroxide, observed by Usher and Priestley (A., 1906, ii, 
881), is recalled in this connection. J. K. 

Photolysis of Uranyl Oxalate. Emil Baur and Haggen- 
macher (Z. physikal. Chem. y 1922, 100, 36 — 41). — The action of 
sunlight on aqueous solutions of uranyl sulphate and oxalic acid has 
been investigated. The products of the reaction are found to be 
formic acid, carbon dioxide, and carbon monoxide. The amount 
of formic acid formed is very small, and it is held that it must 
remain small because it is used up as fast as it is produced in reduc- 
ing the uranyl-ion to uranous-ion. The gas evolved contains a 
slight excess of carbon dioxide above that required for the simple 
stoicheiometric relationship C0 2 : CO. The formation of formic 
acid is regarded as a cathodic reduction of carbon dioxide, thus : 
C0 2 + 2H # + © © = H-C0 2 H. J. F. S. 

Action of Ultra-violet Light on Gels. Edward 0. Holmes, 
jun., and Walter A. Patrick (J. Physical Ghem ., 1922, 26, 25 — 41). 
— The action of ultra-violet light from an iron arc on silica gels, 
which had been impregnated with acetone, acetic acid, and nitric 
acid, respectively, and also on celluloid, has been investigated by a 
tensimetric method. The gel was placed in both bulbs of the 
tensimeter, and one was exposed to ultra-violet light whilst the 
other was kept in the dark and the difference in pressure measured. 
It is shown that the gels give off gaseous products, provided the 
liquid contained in the gel is decomposed photochemically into 
gaseous products which are not adsorbed by the gel. Thus increase 
of pressure was observed in the case of gels containing acetic acid 
and acetone, but not in the case of nitric acid, for the decomposition 
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products of nitric acid are strongly adsorbed by silicic acid gel. 
The gaseous products consist of a mixture of the vapour of the 
organic liquid itself along with those gases resulting from the 
photo-chemical decomposition of the liquid. Celluloid behaves in a 
similar manner under the influence of ultra-violet light. The 
mechanism of the liberation of the adsorbed liquid is explained as 
follows. In the gel there are a large number of pores partly filled 
with the adsorbed substance under great negative pressure and 
therefore having a very low vapour pressure. The negative pres- 
sure in the film is caused by the surface tension acting along the 
sides of the pores and round their circumference. The force of the 
surface tension is reduced by the action of ultra-violet light owing 
to its decomposition of the fiquid of the film with the formation of 
gas bubbles, which prevent the film from completely wetting the 
surface of the pores, resulting in a decrease of the negative pressure 
and subsequently an increase in the vapour pressure of the adsorbed 
substance, and consequent evaporation of some of the hquid. The 
same mechanism explains the liberation of gases by celluloid under 
the influence of ultra-violet fight, only here the case is complicated 
by the fact that fight decomposes the structure of the gel itself 
(cellulose nitrate) as well as the solvent in the pores. Hence the 
reason for celluloid turning brown and becoming brittle under the 
action of fight is evident. J. F. S. 

(3-Ray Spectra and their Meaning. C. D. Ellis ( Proc . Roy. 
Soc., 1922, [A], 101, 1 — 17). — The shortest wave-length that has 
hitherto been measured by the crystal method is 0*07 A.U., which 
is greater than the wave-lengths of y-rays emitted by many 
radioactive substances. A method based on the quantum theory 
has been developed for the measurement of the wave-lengths of 
such rays, and has been apjflied to the cases of the y-rays of radium-i?, 
radium- C, and thorium-i). The method involves the measurement 
of the energies of the different fines in the natural p-ray spectrum 
of the element in question, and the energy of the corresponding 
fine in the excited spectra of a substance of neighbouring atomic 
number. The numerical results obtained support the view that 
y-rays are emitted from the nucleus. The quantum theory is 
probably applicable to the nucleus, and a part, at least, of the 
structure of the nucleus is expressible in terms of stationary states. 

J. S G. T. 

Coloration and Luminescence produced by the Action of 
BecquerelRays. Stefan Meyer and Karl Przibram (Z. physikal. 
Chem., 1922, 100, 334 — 336). — A number of examples are recorded 
which show that the coloration, brought about in glass, quartz, and 
similar materials by exposure to radium rays, may be removed 
entirely or in part by prolonged heating at comparatively low 
temperatures. It is also shown that thermoluminescence is 
exhibited on heating such coloured material at comparatively low 
temperatures. Thus a piece of colourless glass which has been 
turned brown by the rays and has remained unchanged for years 
in daylight on heating at 100° for twenty-four hours became con- 

12*— 2 
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siderably lighter in colour, after several days at 130 — 140° it showed 
a violet tinge, and at 150 — 200° for several days it was definitely 
violot. Violet coloured glass is more resistant. Quartz which had 
been coloured brown became colourless after several days’ heating 
at 150 — 200°. Sapphire which was originally light blue and had 
become topaz coloured by exposure to radium rays, after heating 
at 60° for a day became yellow, after a further two days at 80 — 90° 
it was pale yellow with a blue tinge, and after several days at 150 — 
200° it regained its blue colour. A piece of kunzite which had 
become green in colour when heated for nine hours at 90° showed 
a feeble thermoluminescence, which disappeared in three hours. 
By heating at 170 — 180°, thermoluminescence was again shown, and 
the green colour had become much paler in half an hour. The 
same piece of material was then slowly heated at 140° without 
luminescence appearing, but at 160° weak luminescence appeared 
which became stronger as the temperature was raised to 185°, and 
after two hours’ heating at 190° the luminescence failed and the 
kunzite had regained its original lilac colour. J. F. S. 

The Existence of the New Radioactive Element Uranium-F 
described by Piccard and Stahel. Otto Hahn (PhysiJcal. Z ., 
1922, 23, 146 — 150). — The decrease in activity of a number of 
uranium-X preparations has been determined to test the observa- 
tions of Piccard and Stahel (A., 1922, ii, 185). The observed activity 
was the sum of the exponentially decreasing activity of pure 
uranium-X and a constant a activity due to the presence of ionium. 
No evidence of the existence of uranium-F was found. W. E. G. 

Existence of Isotopes of the Disintegration Products of 
Actinium and the Meitner Nuclear Model. Maximilian 
Camillo Neuburger (Z. anorg. Chem ., 1921, 120, 150 — 158). — 
The actinium family shows many irregularities when compared 
with the radium and thorium families, which it is suggested are 
due to the existence of unknown isotopes. The production of 
isotopes by branching at radioactinium is probable since this 
element gives a-particles with two ranges. A scheme is given 
for the disintegration of radioactinium in which the disintegration 
process, a'— (3— a— p, is assumed (cf. Meitner, A., 1921, ii, 293). 

W. E. G. 

Electrochemical Behaviour of Liquid Sodium Amalgams. 

Theodore W. Richards and James Bryant Conant (J. Amer. 
Chem. Soc.y 1922, 44, 601 — 611). — A number of improvements 
are described in the electrolytic preparation and the subsequent 
manipulation of pure liquid sodium amalgam, as well as in the 
apparatus for the measurement of the E.M.F. of sodium amalgam 
concentration cells with aqueous electrolytes. The E.M.F . of 
many concentration cells of liquid sodium amalgam has been 
measured at 25°, and a few cells also at 15° and 35°. The deviations 
of these potentials from the simple concentration law were found 
to be greater in sodium amalgam than with any other mercurial 
solution hitherto investigated in detail. The heats of transference 
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of sodium from one amalgam to another calculated by the Helmholtz 
equation are found to be unusually large. J. F. S. 

Solid Thallium Amalgams and the Electrode Potential 
of Pure Thallium. Theodore W. Richards and Charles 
P. Smyth (J. Amer. Ghem . Soc., 1922, 44, 524 — 545). — Pure 
thallium in compact form is definitely shown to possess at 
20° an electrode potential 2*1 millivolts higher than saturated 
thallium amalgam. When immersed in a A- solution of thallous- 
ions and connected with a normal calomel electrode, the total 
potential 0*6192 is indicated at 25°. The potential of pure thallium 
is not influenced by quenching the metal, which is so soft that no 
important strain can exist in it. a-Thallium is the only phase of 
the pure metal which is stable at ordinary temperatures. Finely 
divided electrolytic thallium sponge gives a potential 0*6 millivolt 
higher than the compact fused form. The difference is probably 
due to the fine state of division, and disappears' on long keeping. 
The difference of potential shown by p-thallium, if it could exist 
• at ordinary temperatures, would probably be nearly three times 
as great. Solid thallium amalgams may be made having potentials 
anywhere between that of pure thallium and the 2-phase amalgam. 
As mercury is added, the potential decreases at first, then remains 
constant, between 4% and 10% of mercury, and later decreases 
again until at about 15% of mercury the liquid phase becomes 
permanent at 20°. Crystals of solid amalgam separated centri- 
fugally from the liquid containing more mercury showed as much 
as 20% of mercury, but some of this was undoubtedly adhering 
mother-liquor. The densities of solid thallium amalgams indicate an 
increase in volume of thallium on amalgamation. The correspond- 
ing curve shows a slight inflection at about 5% of mercury. The 
hardness of solid thallium amalgams increases with added mercury 
until about 5% is present, when it begins slowly to diminish. From 
these phenomena it is inferred that a-thallium dissolves mercury, 
increasing in hardness and volume up to about 5% of mercury. 
When more mercury is added, another solid phase of about the 
same hardness and volume, but containing more mercury, appears. 
These two phases appear to exist mixed together in equilibrium, 
over the range from about 5% of mercury to 10% at 20°. With 
more than about 10% of mercury the a-solid solution ceases to 
exist and the other phase continues to dissolve mercury in solid 
solution until it is saturated, with perhaps 15% of mercury. The 
other solid phase is probably a solid solution of mercury in p -thallium, 
which appears in definite crystalline form, making the amalgam 
friable after the admixture of a-thallium has been eliminated. 
P-Thallium can exist at ordinary temperatures only in the presence 
of much mercury, but it is always the form present in equilibrium 
with the liquid amalgam. Pure thallium melts at 303*5° and has 
a transition point at 235*3°. J. F. S. 

Electromotive Behaviour of Aluminium. Robert MOller 
and Franz Holzl (Z. anorg. Chem ., 1921, 121, 103 — 109).— The 
potential of al umini um and amalgamated aluminium has been 
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measured in solutions of aluminium chloride, potassium chloride, 
hydrochloric acid, and sodium hydroxide of various concentrations 
and in mixtures of hydrochloric acid and aluminium chloride of 
various concentrations. The values of the potential are found to 
be in qualitative agreement with the Nernst theory. It is shown, 
from a comparison of the potentials of pure and amalgamated 
aluminium in acid and alkaline electrolytes, to be probable that 
the activation by means of mercury and the apparent anomaly 
of the potential of pure aluminium is occasioned by a protecting 
layer of hydroxide. In concentrated hydrochloric acid (6’8 N), 
pure aluminium is more electropositive than the amalgam; cf. 
Dhar {ibid., 1921, 118, 75). J. F. S. 

Acidifying Action of Hydroxy-organic Compounds on 
Boric Acid and Molybdic Acid. E. Rimbach and P. Ley 

(Z. physikal. Chem., 1922, 100, 393 — 407). — The authors have 
measured at 18° the hydrogen potential of solutions of boric acid, 
molybdic acid, glycollic acid, lactic acid, malic acid, citric acid, 
tartaric acid, propylene glycol, glycerol, mannitol, and dextrose ' 
and also mixtures of the two inorganic acids with various concen- 
trations of each of the organic compounds. The hydrogen-ion 
concentration has been calculated in each case, and the increaso 
in hydrogen-ion concentration occasioned by the mixing. The 
results are represented by curves and tabulated. The increase 
in the acidity is attributed to complex formation in which the 
hydroxyl group is operative. In the case of boric acid, tartaric 
acid produces a much greater increase than the monohydroxy- 
acids, whilst in the mixtures of molybdic acid the reverse is the 
case. Similar results are obtained with the non-acidic hydroxy- 
compounds. With molybdic acid, glycerol increases the acidity 
most, whilst mannitol has a smaller action than propylene glycol, 
but with boric acid, mannitol and dextrose have the most pro- 
nounced action, whilst propylene glycol has a greater action than 
glycerol. J. F. S. 

Thermodynamic and Electrokinetic Potential Difference 
at the Surface of Two Liquids. H. Freundlich and A. 
Gyemant (Z. phtjsilcal. Chem., 1922, 100, 182 — 196). — The thermo- 
dynamic potential, c, and the electrokinetic potential, f, of the 
liquids phenol, guaiacol, benzonitrile, and aniline against aqueous 
solutions of a number of electrolytes have been measured. The 
c-potential was measured by Beutner’s method and the ^-potential 
determined from the microscopic observations on the velocity of 
kataphoresis of the liquid drops. The two potentials are shown 
to be very largely independent of one another, a fact in keeping 
with the views of Freundlich (Kolloid Z., 1921, 28, 240). The 
negatively charged drops are generally discharged and recharged 
oppositely by the kations, particularly strongly by multivalent 
kations such as calcium and aluminium, whereas such an effect 
does not occur in connexion with the 6-potential. A certain simil- 
arity of action is observed in the case of some organic ions; the 
kations of basic dyes and the alkaloids have a positive effect on 
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both potentials, whilst the anions of organic acids have a negative 
action. Exceptions and great variations in the dimensions of the 
action are, however, to be observed. The regularities previously 
published (loc. cit.) are confirmed. The partition relationship of 
the ions is determinative of the c-potential, the organic liquid 
phase being more strongly positive or negative the more soluble 
the kation or anion is in the liquid. In the case of the ^-potential, 
the adsorption and valency of the kations are responsible for the 
discharge and positive recharging of the drops ; thus, for example, 
the kations of the basic dyes and the multivalent kations have a 
particularly strong action. All four liquids are negatively charged 
towards water in respect of their ^-potential, even aniline, despite 
its strongly basic character. J. F. S. 

Measurement of Overvoltage. Herman V. Tartar and 
Harmon E. Keyes (J. Amer. Chem, Soc ., 1922, 44, 557 — 567). — The 
conclusions of earlier investigators that overvoltage increases with 
time and current density and varies with the nature of the electrode 
surface have been confirmed. A comparison, based on the trans- 
ition point for hydrogen-zinc deposition from solutions containing 
sulphuric acid and zinc sulphate, has been made by the two methods 
used for overvoltage measurement. The data obtained show that 
the commutator method gives erroneous results; when gas is 
being evolved at the experimental electrode, the error is large 
and varies with the speed of rotation of the commutator. The 
direct method has been found to give more consistent results and 
to be the more accurate method; the criticism that it is subject 
to variation due to electrode spacing and size and shape of the 
containing vessel is shown to be invalid. The existence of an 
appreciable transfer resistance at the surface ,of the electrodes 
examined is doubtful. While gas is being evolved, it is evidently 
not of the magnitude which has been stated. Evidence is advanced 
which indicates that the ordinary hydrogen overvoltage tables, 
obtained by using pure acid solutions as electrolyte, do not show 
the current densities necessary for the deposition from acid solutions 
of metals having a greater E.M.F. than hydrogen. J. F. S. 

Low-voltage Standard Cells. J. Oblata (Proc. Phys . Math . 
Soc. Japan, 1921, [iii], 3, 136 — 149; cf. ibid., 1921, [iii], 3, 64). — 
The properties of various cell combinations were studied in order 
to obtain a satisfactory low- voltage standard. The following two 
were the most reproducible and constant : Cd amalgam | Cdl 2 1 Pbl 2 1 Pb 
amalgam, and Cd amalgam (10%) | CdS0 4 ,8/3H 2 0 1 Cd amalgam 
(dilute). The E.M.F. of the former is 0*09838 at 20° and that 
of the latter is of the order of 0*01 volt, giving different values accord- 
ing to the concentration of the dilute amalgam. The temperature 
coefficients were determined between 15° and 30°. The heats of 
formation of cadmium chloride, iodide, and bromide were computed 
by applying the Gibbs-Helmholz equation. They were found to 
be 94090, 49340, and 74700 cals., respectively. 

Chemical Abstracts, 
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Modifications of Kohlrausch’s Method for the Measure- 
ment of the Conductivity of Electrolytes. Marcel Abribat 
(Bull, Soc. chim. t 1922, iv, 31, 241 — 245). — The ordinary telephone 
receiver used for determining the zero point on the Wheatstone 
bridge is replaced by a galvanometer. In order to permit of this, 
the current passing through the galvanometer is converted from 
alternating to direct by means of a thermionic valve. The arrange- 
ment of the apparatus is sketched. To make the readings still 
more exact, an amplifier may be used. W. G. 

Questions Relating to the Constitution and Function of 
Electrolytes. W. Madelung (Annalen, 1922, 427, 35-109). — 
A theoretical enquiry into the constitutional causes which deter- 
mine the formation and stability of electrically charged atomic 
aggregates (ions) in crystals and in solution. The form of the paper 
does not admit of satisfactory abstraction, and the original should 
be consulted in order to obtain a just appreciation of the compre- 
hensive character of the author’s views. 

Hantzsch’s theory of ^-isomerism is discussed and extended. 
The cyanogen compounds described in the preceding paper (cf. 
this vol., i, 438) are i/^-acids in their non-ionisable forms, and 
true acids in the forms corresponding with their salts : disodium 
cyanamide is Na*NXCN*Na, sodium dicyanamide is Na*NX/IN # CN, 
and sodium cyanoform is Na*N;C.'C(CN) 2 . Corresponding with 
i/r-acids and ^-bases, a class of t^-salts can be recognised as falling 
within the same view of -isomerism. Aluminium and stannic 
chlorides are not ionised as such; they are therefore i//- salts. In 
general, the univalent and some bivalent metals tend to form 
salts, whilst most of the ter- and quadri-valent metals form ^-salts. 
The sodium compand of acetyl acetone is an electrolyte and non- 
volatile, like sodium chloride, whilst the aluminium derivative is a 
non-electrolyte and is volatile, like aluminium chloride: both the 
sodium compounds are salts, and both the aluminium compounds 
i/r- salts. In order to form ions, the ter- and quadri-valent metals 
have to combine with other ions or molecules to form centrically 
orientated complexes ; |Fe(H 2 0) 6 ]**\ [Fe(CN) 6 ]"', [Cr(NH 3 ) 6 T*\ 
[SnCl 6 ]". 

Ionisation therefore is largely a matter of the formation of 
centrically orientated complexes. In acids, it is assisted by the 
accumulation of a number of electro-negative peripheral groups 
around the nuclear atoms, for example, [Fe(CN) 6 ]'" and [SnCl 6 ]". 
In bases, the accumulation of hydrogen atoms either as such, as 
amino- or hydroxyl-groups, or as water or ammonia molecules, 
has a similar effect; cf.‘[NH 4 ]*, [PH 4 ]’, [Cr(NH 3 ) 6 ]* # *, etc. Even 
carbon may become the central atom of an ion if sufficiently loaded 
with electrically powerful groups; the ion of guanidine is repre- 
sented by the formula [C(NH 2 ) 3 ]\ which expresses its strongly 
basic character much better than the customary formula based 
on the integral valencies of the organic chemist. ter£.-Butyl iodide, 
(0 H s ) 3 CI, is better termed trimethylcarbonium iodide, as it is 
ionisea in solution in liquid sulphur dioxide, a remarkable instance 
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of the tendency of a large accumulation of hydrogen atoms to 
promote ion-formation; the ions [C(CH 3 ) 3 ]\ [C(NH 2 ) 3 ]\ and 
[C0 3 r are strictly analogous. 

Apparently simple ions, H\ OH', N0 3 ' are subject to the same 
laws regarding the tendency to centric orientation and the influence 
of the peripheral groups. Hydrogen- and hydroxyl-ions are 
invariably combined with at least one molecule of water : [OH 3 ] # , 
[H(OH) 2 ]', and often with more. By assuming a further degree 
of hydration, chains may be produced which are strongly reminiscent 

H H 

of the structure of the crystalline compound : i i 

H 0 H 0 H — 

The electrical influence of peripheral groups is often felt, not 
only in the circumjacent atoms, but also in more remote parts of 
the molecule. This phenomenon is termed induction; it is fully 
discussed and illustrated by many examples in the original paper. 

C. K. I. 

[Theory of Strong Electrolytes.] Svante Arrhenius 
(Z. physical. Chem., 1922, 100, 9—35). — A theoretical paper in 
which the author discusses the theory of strong electrolytes as put 
forward by Ghosh (T., 1918, 117, 449, 627, 707; 1920, 117, 823, 
1390; this vol., ii, 125). The various calculations made by Ghosh 
in connexion with the dissociation of strong electrolytes and the 
mQre complete calculations of Partington (A., 1920, ii, 151) are 
considered, and in connexion with those of the former author it is 
shown that they are not always consistent, nor have they always 
the deep significance which Ghosh places on them. For example, 
in a comparison of the Arrhenius formula, &=l + (n,— l)oc, with 
Ghosh’s formula, i=7i(l-f£ log* a), calculations are put forward by 
Ghosh which indicate the superiority of the second formula. The 
present author points out that in obtaining values from the second 
formula values which had been corrected for viscosity are used in 
the case of salts of the potassium chloride type, but not for those 
of the calcium chloride type, whilst with the former formula no 
correction was applied anywhere. The author concludes that 
could the Ghosh hypothesis be applied it would be a distinct advance 
on the previous hypotheses, but, unfortunately, it cannot be applied 
without great modifications. J. F. S. 

The A-F Curves of Non-aqueous Solutions of Binary 
Electrolytes. P. Walden (Z. physikal. Chem ., 1922, 100, 512 — 
531). — A theoretical paper in which the influence of the viscosity, 
dielectric constant, and mobility on the form of the A-F curves is 
discussed. J. F. S. 

Dissociation and Hydrolysis Equilibria in Solutions of 
Salts of Carbonic and Boric Acids. Heinrich Menzel (Z. 
physilcal . Chem., 1922, 100, 276 — 317). — From electrometric measure- 
ments of mixtures of sodium carbonate and hydrogen carbonate 
in various concentrations at 18°, the second dissociation constant 
of carbonic acid has been determined and the value jfir 2 =6’2x 10~ u 
found, which agrees well with the value found by Auerbach and 
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Pick (Arbt. Kais. Gesundh ,, 1911, 38, 2). The hydrolysis of sodium 
carbonate has been calculated from the results, and the following 
values are recorded: 0*2ilf, 1-12%, O'lM, 1*76%, 0*05itf, 3*0%, 
0 0 2if, 5-5%, 0*01 if, 8*3%, and 0*005if , 10*65%. The dissociation 
constant for boric acid has been determined at 18° by E.M.F . 
measurements of solutions of borax and sodium metaborate, and 
the value if 5 =5*7x 10“ 10 obtained. This value is much smaller 
than that recorded by Walker (T., 1900, 77, 17), but is in keeping 
with the values recorded by Lundberg and Lunden at other tern 
peratures. Concentrated solutions of borax and metaborate show, 
in consequence of the formation of polyborate ions, a somewhat 
stronger alkalinity than would be expected from the dissociation 
and hydrolysis. The degree of hydrolysis of sodium metaborate 
has been determined, and the following values have been obtained : 
0*4 if, 0*50%; 0*2 if, 0*57%; 01 if, 0*76%; 0*04if, 1*22%; 
0*02if, 1*7%, and 0*01 if, 2*3%. The equilibrium sodium carbonate 
-f borax ^ metaborate + bicarbonate has been experimentally ex- 
amined in dilute solutions, and also in two cases for concentrated 
solutions where the polyborate formation was taken into account. 

J. F. S. 

Calculation of the Second Dissociation Constant of Dibasic 
Acids from the Hydrogen-ion Concentration. Marcel 
Duboux (J. Chim. physique , 1921, 19, 179 — 187). — Two methods 
are given for calculating the second degree of dissociation of dibasic 
acids, which are applicable to solutions containing 0*01 — 0*005 
gram-mol. per litre. At these concentrations, the determination 
of the hydrogen-ion concentration presents no difficulties. It is 
shown that Noyes’s formula can be rigorously applied only to 
solutions less concentrated than 0*001 gram-mol. /litre. Making 
use of known hydrogen-ion concentrations, the following values 
have been calculated: tartaric acid, K 2 — 32X10" 6 at 25°, K 2 = 
28*4 xlO -6 at 76°; malic acid, A 2 =4*lxl0“ 6 at 100°; succinic 
acid, Z 2 = 2-5X10- 6 at 25°, and Z 2 =l*5xl0~ 6 at 100°. J. F. S. 

Behaviour of the Photo-haloids in a Direct Electric Current. 

C. Tubandt and Gerhard Eschenhagen ( Z . physikal. Chem ., 
1922, 100, 489 — 501). — The effect of passing a direct electric 
current through photo-haloids has been investigated. It is shown 
that both the synthetic photo -haloids and those which have been 
formed by the action of light are simple electrolytic conductors; 
the presence of colloidal metals, whether adsorbed or mechanically 
mixed, does not affect the character of the electrical conductivity. 
Metallic silver may be separated electrolytically from strongly 
illuminated dry silver chloride, and also from synthetic photo- 
chlorides and bromides, but not from photo-iodides even when 
these are mixed with large quantities of colloidal silver. The 
colloidal silver in synthetic photo-haloids and also that in illuminated 
silver haloids is unaffected by a direct current, but the silver-ions, 
as in the case of pure silver haloids, wander uninfluenced by the 
silver particles toward the electrode ; a displacement of the silver 
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particles is not observed even when the current is allowed to flow 
for prolonged periods. J. F. S. 

Cathodic Deposits from Mixed Solutions of Two Simple 
Metallic Salts. Walther Hildebrandt Creutzfeldt (Z. 
anorg. Chem ., 1921, 121, 25 — 52). — Mixtures of salts of the follow- 
ing pairs of metals, copper-cadmium, copper-lead, copper-iron, 
silver-copper, silver-cadmium, and silver-zinc, have been electro- 
lysed by various currents and voltages and binary, fine-grained, 
crystalline deposits obtained. It is shown that the composition 
of the deposit changes continuously with the current density and 
the composition of the mixture. By changing these factors, a 
series of mixed crystals may be deposited which varies from one 
pure constituent to the other constituent. Measurements of the 
E.M.F. of the deposit show that they are readily oxidised, and 
when placed in water they lose the more electroppsitive constituent 
in a few hours. In order that a deposit of a given concentration 
should be obtained, it is necessary that the current density should 
be increased with increasing metal concentration in the solution. 
A more vigorous agitation of the solution acts in the same sense 
as an increased current density, whilst an increased temperature 
acts in the opposite sense. The dependence of the E.M.F. of 
the deposit on the composition is considered in connexion with 
Tammann’s theory. The partition of both atom types in the 
electrolytic deposit is not the normal one observed in mixed crystals 
from molten mixtures, but a completely unordered one. The 
probability for the unprotected atoms of the electropositive metal 
is given by 'Sw-fl *' 1 . g+P 2 * -4 . q 2 +p ds ~ 7 . g+ . . ., in which p is the 
molecular fraction of the less electropositive metal, q that of the 
electropositive metal, and s— 1 the number of atoms of the less 
electropositive metal necessary to protect one atom of the more 
electropositive metal from the action of reagents. The fraction 
a of the unprotected atoms of the more electropositive metal is 
given by the equation oc=(g— %w)/q. The E.M.F. is assumed to 
be proportional to the number of unprotected atoms. It is shown 
that the potential-composition curve is determined by a whole 
number s. Four copper atoms are necessary to protect a single 
cadmium or lead atom, seven silver atoms are required for a single 
copper atom, and twenty-two copper atoms are necessary to protect 
a single iron atom. J. F. S. 

Determination of the Specific Heat of Solid Substances 
by the Adiabatic Electrical Method. Ernst Cohen and 
A. L. Th. Moesveld (Z. physihal. Chem., 1922, 100, 151 — 158). — 
The specific heat of cadmium sulphate has been determined by an 
adiabatic electrical method previously described (this vol., ii, 156). 
The calorimeter liquid used was bromoform (specific heat 0*1241) 
and three determinations, using 823 and 676*5 grams respectively of 
CdS0 4 ,8/3H 2 0, were carried out. The value 0*200 between 17° 
and 21° was obtained, which agrees well with 0*2008 found by 
Cohen, Kruisheer, and Moesveld (A., 1921, ii, 156). It is shown 



ii. 348 


ABSTRACTS OF CHEMICAL PAPERS. 


that the values found by Holsboer (0 2225) (A., 1901, ii, 226) and 
by Seibert, Hulett, and Taylor (A., 1917, ii, 231) are untrustworthy. 

J. F. S. 

Determination of the Higher Point of Inversion of the 
Specific Heat of the Saturated Vapour of Benzene. G. Bruhat 
and A. Delayoue (Gompt. rend., 1922, 174, 937 — 939). — Using 
a Cailletet apparatus with the tube jacketed with glycerol electric- 
ally heated, the authors have determined the two points of inversion 
of the specific heat of the saturated vapour of benzene. The values 
obtained are 122° and 258° respectively. From a theoretical 
study of the specific heat of the saturated vapour of benzene, using 
the characteristic equation for benzene, they obtain the values 
121° and 254°. W. G. 

Specific Heats. II. M. Padoa ( Gazzetta , 1922, 52, i, 25— 
29; cf. this vol., ii, 27). — The views expressed in the former paper 
lead to the conclusion that the low specific heats of elements 
deviating markedly from Dulong and Petit’s law are due to the 
high number of valencies used by the atoms to ensure the stability 
of the crystalline edifice and to the exceptional energy of the 
corresponding linkings. Thus, if it were possible to separate 
the atoms of the abnormal element to such an extent that, although 
participating in the formation of the crystalline network, such 
atoms were no longer able to exert mutually disturbing actions, 
their specific heats should increase to the values exhibited by the 
other elements. Such a condition should be attained in solid 
solutions of an element of abnormal specific heat in excess of 
another of normal specific heat. Experimental confirmation of 
these views is furnished by measurements of the specific heats 
of silicon-iron and sulphur-selenium mixtures. In the former 
case, the atomic heat of silicon is 4*74 — 4*83 in alloys containing 
95 — 50% of silicon, whilst the values for 33*6 (FeSi), 14 and 10% 
of silicon are, respectively, 5*27, 6*04, and 6*42. Heating of the 
10% silicon mixture at above 1000°, followed by rapid cooling, 
fails to alter the specific heat. In sulphur-selenium mixtures 
containing 4, 9, 28*77, 90*35 (rhombic), and 90*35 (monoclinic)% 
of sulphur, the values of the atomic heat of sulphur are respectively 
7*03, 6*00, 5*87, 5*50, and 5*78. T. H. P. 

Method of Formation of the Atoms in Carbon Compoundsa 

Hans Beutler (Z. anorg. Ghent., 1921, 121, 67). — In a previous 
paper (this vol., ii, 259) it was shown that the lattice energy of 
carbon compounds alternated from member to member. This 
fact was deduced from the behaviour of the melting point and 
the heat of combustion of the homologues of aliphatic series. It is 
now pointed out that the recent work of Becker and Janke (this 
vol., ii, 128) experimentally confirms the author’s hypothesis, since 
this work shows that the even members of the monocarboxylic 
aliphatic acids crystallise in the hexagonal and the odd members 
in the tetragonal system. J. F. S. 
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Moment o! Inertia and Structure of the Carbon Dioxide 
Molecule. A. Eucken {Z. physikal. Chem. y 1922, 100, 159 — 
170). — A theoretical paper in which the moment of inertia of the 
carbon dioxide molecule and its structure are considered. It is 
shown to be probable that in the molecule of carbon dioxide the 
carbon atom is situated practically on the line which joins the 
two oxygen atoms and performs small elastic circular vibrations 
round these atoms. The moment of inertia vertical to the line 
joining the oxygen atoms has the value 50 X 10" 40 cm 2 , gram, and 
the mutual distance of the oxygen atoms 2*0 X 10" 8 cm. Carbon 
dioxide and presumably sulphur dioxide are to be treated thermally 
as diatomic gases ; on this basis the chemical constant i for carbon 
dioxide has the value 0‘80, and the molecular heat at high tem- 
peratures, in consequence of the linear vibration of the oxygen 
atoms and the circular vibrations of the carbon atom, approaches 
the limiting value (7 poo ==5/2i?+4/2i?+4/2R=13/2i?. J. F. S. 

Some Relationships between the Critical Temperature 
and the Melting and Boiling Points. Maurice Prud’homme 
(J. Chim. physique , 1921, 19, 188 — 189). — The following two 
relationships are found to hold for the critical temperature ( T c ) y 
the freezing point (TA y and the boiling point (7\) of members of 
the zero group: T 1 (T c —T 1 )ITf(T c -^Tf}= 1+c, where c is a 
fraction having a mean value 0*05, and T c =(T f — J T 1 )(l+c') where 
e has very nearly the same value as *. These formulae hold for 
other substances and have been confirmed in sixty different cases. 

J. F. S. 

Factors Determining the Hygroscopic Properties of Soluble 
Substances. I. Vapour Pressures of Saturated Solutions. 

Graham Edgar and W. O. Swan (J. Amer. Chem. 8oc. y 1922, 44, 
570 — 577). — The vapour pressures of saturated aqueous solutions of 
potassium chloride, potassium nitrate, ammonium chloride, ammon- 
ium sulphate, ammonium nitrate, ammonium dihydrogen ortho- 
phosphate, sodium nitrate, carbamide, and a mixture of ammonium 
chloride and potassium nitrate have been measured at temperatures 
between 20° and 30°. The relationship of the vapour pressures 
of saturated aqueous solutions to the hygroscopic properties of 
soluble substances is discussed. The theory relating the vapour 
pressure of a saturated solution to the temperature and solubility 
is considered, and on the basis of the Clausius-Clapeyron equation 
and van’t Hoff’s equation the expression log e P 1 —log e P 2 =i(S 2 —S 1 )— 
Qj/jBJI/T 7 !— 1/T 2 ) is deduced. This equation gives calculated 
vapour pressures which are in good agreement with those found. 

J. F. S. 

The 25°-Isotherms of the Systems Magnesium Nitrate- 
Sodium Nitrate-Water and Magnesium Sulphate-Magnesium 
Nitrate-Water. Douglas Norman Jackman and Agnes 
Browne (T., 1922, 121, 694—697). 
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Heat of Formation of Compounds of Metallic Magnesium 
with Metallic Zinc, Cadmium, Aluminium, and Calcium. 

Wilhelm Biltz and Georg Hohorst (Z. anorg. Chem., 1921, 121, 
1 — 21). — The heat of formation of the intermetallic compounds 
of magnesium with zinc, cadmium, aluminium, and calcium has 
been calculated from a series of determinations of the heat of 
solution of the individual metals and the compounds in hydro- 
chloric acid of various concentrations. The metals were used in 
the form of fine powders or thin foil, and the solution was hastened 
by the use of small quantities (about 8 mg.) of a platinum catalyst. 
The following values of the molecular heat of solution in HC1,8H 2 0 
at 18° are recorded: magnesium, 113*1 Cal.; zinc, 33*55 Cal.; 
aluminium, 125*1 Cal.; calcium, 130*1 Cal.; cadmium, 19*77 Cal.; 
MgZrnj, 167*6 Cal.; MgCd, 123*7 Cal.; Mg 4 Al 3 , 779 Cal.; and 
Mg 4 Ca 3 , 800 Cal. The difference between the sum of the heats 
of solution of the constituent metals and that of the compounds 
gives the heat of formation of the compounds from the solid metals 
thus: Mg+2Zn— MgZn 2 + 12*6 Cal.; Mg+Cd=MgCd+9*2 Cal.; 
4Mg+3Al=Mg 4 Al 3 +49 Cal. ; and 4Mg+ 3Ca=Mg 4 Ca 3 +43 Cal. 
The densities of the compounds and that of calcium have been 
determined and the following values of df obtained, MgZn 2 , 5*126; 
MgCd, 5*383; Mg 4 Al 3 , 2*151; Mg 4 Ca 3 , 1*701; Ca, 1*542. The 
molecular volumes are calculated and compared with the sum of 
the atomic volumes, and it is shown that in all cases the compound 
is formed with a contraction in volume. J. F. S. 

Heat of Reaction of Oxygen with Haemoglobin. Edward 
F. Adolph and Lawrence J. Henderson (J. Biol. Chem., 1922, 
50, 463 — 490). — Estimations of the heats of reaction of oxygen 
and carbon monoxide with haemoglobin at 22° gave average values 
of 6,950 and 14,700 cal., respectively. The individual values, 
however, showed large variations, the extreme values for oxygen 
being 1,500 and 10,900 cal. and those for carbon monoxide 8,300 
and 25,200 cal., although the same apparatus gave consistent 
results when used for inorganic reactions. The authors conclude 
from their own results and from those of others that K and Q for 
oxyhajmoglobin are not related by the van’t Hoff isochore, and 
discuss various factors which may account for this. E. S. 

Adhesion Forces in Solutions. II. Adhesion Series. 

Nikolai Schilov, Nad. Bulygina, Nik. Zerevtinov, Lidie 
Lepin, Olga Michajlova, Mich. Dubinin, Serg. Wosnessenski, 
Agness Ivanitzkaja, Lidie Orlova, and Joh. Saslavsky ( Z . 
physilcal. Chem., 1922, 100, 425 — 462; cf. A., 1920, ii, 591). — In 
an earlier paper ( loc . cit.) it was shown that the adsorption of a 
series of salts of the same anion by charcoal increases with increas- 
ing valency of the kation; such a series is termed “ convalent.” 
A series of acids under the same treatment gave decreased adsorp- 
tion with increasing valency of the anion ; such a series is termed 
“ anti valent.” A series where the univalent ions come at one 
end, the bivalent at the other, and the tervalent between or irregu- 
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larly among the uni- and bi-valent ions is termed a mixed series. 
A number of adsorption experiments have been carried out on 
the adsorption of electrolytes by alumina, ferric oxide, manganese 
dioxide, peat, wool, and finely divided metals. The results show 
in the case of alumina that the adsorption series for acids and for 
copper salts are both convalent, with ferric oxide and acids the 
adsorption series is also convalent ; manganese dioxide, acids, and 
copper salts all give convalent series. Peat gives an antivalent 
adsorption series with acids. In the case of finely divided metals, 
the adsorption of copper salts by tungsten and antimony is anti- 
valent but by nickel salts convalent. The work with finely-divided 
metals was rendered difficult owing to chemical action occurring 
between the two phases; it is shown that an adsorption always 
precedes a chemical action. Thus iron powder was kept in con- 
tact with silver nitrate and it was found that for one hundred 
and fifty minutes silver was removed from solution to the extent 
of 3 — 8% without iron passing into solution, but once the chemical 
action commenced it proceeded very rapidly to completion. The 
adsorption of a series of chlorides by wool is convalent. Coagul- 
ation series have been investigated for the action of electrolytes 
on mastic sols, colloidal ferric hydroxide, arsenic sulphide, antimony 
sulphide, manganese dioxide, and for suspensions of charcoal in 
alkalis, and in tannic acid, and iron oxide in N /50- hydrochloric 
acid. The coagulation series of mastic sols is antivalent for acids 
and for copper salts, but for sulphates it is convalent, although the 
hydrogen-ion falls among the multivalent ions. The nitrates and 
chlorides both formed mixed series. With positively charged 
ferric hydroxide sols, the anion series is convalent, in the case of 
the acids, copper salts, and potassium salts, whilst the kations 
all formed mixed series. Arsenic sulphide and antimony sulphide 
both give an antivalent series for the anions and a convalent series 
for the kations, whilst manganese dioxide gives an antivalent 
series for anions and a mixed series for kations. The electrode 
potential of metals in acids has been divided into similar series, 
and from the measurements of Ostwald (ibid., 1887, i, 583) it is 
shown that zinc, cadmium, tin, lead, iron, and antimony give 
convalent series, mercury and copper antivalent series, and silver 
and bismuth mixed series. From the work of other investigators 
it is shown that the influence of anions on the solubility, com- 
pressibility of solutions, and the abnormal elevation of the boiling 
point is convalent, whilst the influence of anions in acid solution 
on the rate of hydrolysis of esters is antivalent, but in alkaline 
solution convalent. A calculation of the molecular contraction 
in the formation of solid chlorides and sulphates gives rise in both 
cases to convalent series. The experimental results are discussed, 
and it is shown that the series is due to the processes being con- 
trolled by molecular forces rather than by ionic forces. Such 
molecular forces are termed “ cohesion forces ” where similar 
molecules are concerned, and “ adhesion forces ” where dissimilar 
molecules participate. J. F. S. 
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Validity of the Laws of the Internal Friction of Liquids. 

W. Herz (Z. anorg. Ghent., 1921, 121, 95— 98).— A theoretical 
paper in which the author examines the formulae put forward 
by Bingham and Harrison (A., 1918, ii, 382) and Batschinski (A., 
1913, ii, 928) to represent the fluidity of the benzene haloids. 
Extrapolating to the absolute zero leads to negative values for 
the fluidity, and from this the author concludes that the fluidity 
is not a strict linear function of either the temperature or the 
specific volume. J. F. S. 

The Viscosities of some Hydrocarbons. G. Chavanne and 
(Mlle) H. van Risseghem (Bull. Soc. chim. Belg ., 1922, 31, 87 — 
94; cf. Bartoli and Stracciati, A., 1886, 215; also Thorpe and 
Rodger, T., 1897, 360). — Viscosity measurements of some hydro- 
carbons lead to the following conclusions : Viscosity increases 
directly with the number of side chains, for example, 2 : 2 : 3 : 3- 
tetramethylbutane is a solid; high viscosity is thus conditioned 
by the presence of tertiary butyl groups, which also determine 
high melting and low boiling points. Cyclic compounds have 
greater viscosity than the corresponding aliphatic compounds, but 
in this case the introduction of a methyl group diminishes viscosity ; 
this i3 also the case with polymethylenes, the viscosities of which 
are considerably greater than those of the corresponding aromatic 
substances. H. J. E. 

Thermal Evolution of Gases Absorbed by Charcoals and 
Carbonised Lignites. Stuart McLean (Trans. Roy . Soc . 
Canada , 1921, 15, iii, 73 — 84). — An investigation of the heat 
developed when air, oxygen, nitrogen, or carbon dioxide is absorbed 
by wood or cocoanut charcoal, or lignite carbonised at various 
temperatures between 350° and 550°. Oxygen develops the 
greatest amount of heat per unit volume of gas adsorbed. During 
the adsorption, both carbon dioxide and carbon monoxide are 
formed. The greatest evolution of heat per unit mass of adsorbent 
occurs with carbon dioxide. The thermal effect for air is much 
smaller than for oxygen, and less carbon dioxide and carbon 
monoxide are produced. In the case of oxygen adsorption, the 
amount of gas adsorbed diminishes until a constant value is attained 
on repeating the experiment. The same holds for the heat developed 
per unit mass of adsorbent. The heat developed by the adsorption 
of carbon dioxide is not accounted for by the latent heat of evapor- 
ation. The coarse kinds of charcoal adsorb more oxygen and 
form carbon dioxide more readily than other kinds. J. S. G. T. 

Influence of the Hydrogen-ion Concentration on the Per- 
meability of Dead Membranes, on Adsorption by Protein 
Sols, and on the Metabolism of Cells and Tissues. Albrecht 
Bethe (Biochem. Z., 1922, 127, 18 — 33). — The diffusion of acid 
dyes through parchment is accelerated in acid solution and depressed 
in alkaline solution, whilst the reverse is true for basic dyes. If 
the dyes are allowed to diffuse into a protein solution, for instance, 
milk, gelatin, or serum, there is preferential distribution of the 
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dye in the protein solution if the acid dye is dissolved in acid 
solution and the basic dye in alkaline solution. The process can 
then be reversed by addition of alkali or acid. The analogy is 
extended to vital staining, where the hydrogen-ion concentration 
is assumed to play an essential role. H. K. 

Substantive Cotton Dyeing. Rudolf Auerbach (Kolloid 
Z ., 1922, 30, 166 — 168). — The influence of various salts on the 
dyeing of cotton by substantive dyes was investigated. In each 
case an optimum concentration of the salt was found, and this 
was almost inversely proportional to its precipitating power on 
the colloid systems. The amount of dye taken up by the threads 
also decreases with increasing precipitating power of the salt. 
The strong mineral acids do not follow the same rule, no optimum 
concentration being found. W. T. 

Pressure of Oxygen in Equilibrium with. Silver Oxide. 

Frederick G. Keyes and H. Hara (J. Amer. Ghem. Soc., 1922, 
44, 479 — 485). — The equilibrium pressure of oxygen over silver 
and silver oxide has been measured up to about 800° ; the present 
results confirm and extend the previously published results of 
Lewis (Z. physikal. Chem., 1906, 55, 449). The following equation, 
ordinarily derived by the use of the perfect gas law and by assuming 
the heat constant, is found empirically to represent the data 
exactly : logp — —2859 /T + 6-2853, where the pressure is in 
atmospheres, and the temperature in degrees absolute. The 
Nernst heat theorem as given by Pollitzer to fit the data of Lewis 
entirely fails to represent the present data. Neglecting only the 
difference in the coefficient of expansion between silver and silver 
oxide, the following equation is derived from the Clausius equation 
for the external heat of the reaction, in calories per molecule of 
oxygen, Q=6582(v— 20-7)p/T, where v calculated from the equation 
of state of oxygen is given in c.c./mol. The value for the internal 
heat at 25°, calculated with the aid of Kopp’s rule, is 12642 cal., 
in agreement with the mean of the measurements and computations 
(12640) considered by Lewis. The internal heats, although they 
pass through a minimum at about 400 — 500°, increase again with 
rising temperature. The analogy between this chemical reaction 
and a simple evaporation, therefore, breaks down, since no sign 
is shown of a critical point, with the heat equal to zero, although 
Av appears to be diminishing progressively. J. F. S. 

A Simple Dialyser. A. Gutbier and A. Mayer (Z. anorg . 
Chem., 1922, 121, 215 — 216). — A simple and efficient dialyser 
can be constructed as follows. A polished ring of wood, bone, 
or horn is grooved on the outer side, a piece of parchment paper 
is well soaked in distilled water and then folded over a test-tube 
or beaker (according to the size of dialyser required) to form a 
kind of bag, the glass vessel is then removed and the parchment 
bag tied around the ring. If necessary (for sensitive systems), 
in place of*the ring a disk of the same material with a groove along 
its edge and a hole in the plate to fill and empty the bag can be 
used. W. T. 
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Temperature Dependence o! the Solubility, the Activity, 
and Osmotic Coefficients of Salts. J. N. Br6nsted (Z. 
physikal. Chem., 1922, 100, 139— 150).— Formulae are developed, 
to represent the dependence of the activity and osmotic coefficients 
on the temperature. These have the form SlogJ/ST-occ/RT 2 and 
hcj>I^T=oLcj2RT 2 9 in which / is the activity coefficient and <£ the 
osmotic coefficient, c the concentration, and ol—BU 1 I^c. In the 
case of potassium chloride in 0*1 JV-potassium chloride the value 
Slog,//8T is calculated to 0-000092 and 80/ST- 0-000046. Further 
formulae are developed for the dependence on temperature of the 
solubility of sparingly soluble salts in pure water and in salt 
solutions. These formulae have been verified by means of solubility 
determinations of p-cobalt croceonitrate in water, Nj 10-sodium 
nitrate, and potassium nitrate at various temperatures. J. F. S. 

Physical Chemistry of Lipoids. Diffusion of Methylene- 
blue through Organic Solvents. S. Loewe (Biochem. Z., 
1922, 127, 231—240; cf. A., 1912, ii, 741, 742).— The author has 
examined qualitatively the distribution and diffusion of methylene- 
blue from a gelatin gel in one limb of an inverted Y-shaped apparatus 
through a supernatant organic solvent (carbon tetrachloride, 
benzene, toluene, ether), containing in solution one of a great 
variety of substances belonging to the groups of plant resins, 
wool-fat and its products, and various lipoids, into a gelatin gel 
in the other limb. With a few exceptions, the amount of methylene- 
blue taken up from the gelatin gel by the organic solvent and its 
dissolved substance and by the pure gelatin gel is small. H. K. 

Electrical Charges of Colloidal Particles and Anomalous 
Osmosis. Jacques Loeb (J. Gen. Physiol ., 1922, 4, 463 — 486). — 
In a system consisting of water and salt solution separated by a 
collodion-gelatin membrane, the whole being on the acid side 
of the isoelectric point of the membrane, the transport curve of 
water to salt solution shows a rise up to a concentration of the 
salt of Mj 32, then a fall up to a concentration of Af/4, and sub- 
sequently a continuous rise. The preliminary rise is the greater 
the greater the valency of the kation. On the alkaline side of the 
isoelectric point, curves of a similar nature are obtained, but in 
this case it is the valency of the anion which influences the pre- 
liminary rise. 

The fluctuations in those curves (“ anomalous osmosis ”) are 
explained as due to the effect of the salts on the potential difference 
across the membrane and on the potential difference between the 
solution in the pores of the membrane and the membrane itself. 

Both these effects should disappear when the whole system is 
at the isoelectric point of the membrane ; and it is, in fact, found, 
under these conditions, that solutions of salts composed of uni- and 
bi-valent ions behave like sucrose solutions. Salts containing 
ter- or quadri-valent kations or quadrivalent anions still behave 
anomalously, probably owing to the fact that the isoelectric gelatin 
forms loose compounds with the multivalent ions, thus setting up 
a potential difference between itself and the solution. C, R. H. 
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An Optical Method for the Determination of the Reciprocal 
Solubility of Slightly Miscible Liquids. C. Ch£neveau 
(Compt. rend., 1922, 174, 815 — 817). — The process employed 
consists in using the method of autocollimation, whilst making it 
differential. The refractive indices of the liquid considered as 
the solvent and of the solution are measured in a specially con- 
structed prism divided into two cells. A formula is given by means 
of which, from the readings taken, it is possible to calculate the 
solubility of the one liquid in the other. The results obtained are 
in very close agreement with those obtained by gravimetric methods. 

W. G. 

Application of the Electron Theory of Chemistry to Solids. 

(Sir) J. J. Thomson (Phil. Mag., 1922, [vi], 43, 721— 757; cf. 
A., 1921, ii, 252). — The part played by electrons in determining 
the structure of solids is considered. Each kind, of atom is asso- 
ciated with a definite number of electrons with which it holds 
other atoms in chemical combination. The simplest case is that 
of a chemical element. In the crystalline state each unit cell 
will contain one atom and a definite number of electrons; one 
for a univalent atom, two for a bivalent atom, and so on. The 
arrangement of the electrons in the unit cell determines the shape 
of the cell and the crystalline structure. Possible unit cells are 
limited to (1) Parallelepipeda ; (2) Hexagonal prisms; (3) Rhombic 
Dodecahedra; (4) Cubo-octahedra. 

The univalent element gives the simplest type of cell. The 
atom is situated at the centre of a parallelepipedon (or cube) with 
an electron at each corner and each electron held in common by the 
atoms in eight such parallelepipeda. For a bivalent element the 
electrons may be arranged at the corners of an hexagonal prism 
or in cubes with additional electrons at the centres of one set of 
parallel faces. The cells of ter valent elements may be hexagonal 
prisms with an electron at the centre of each end, cubes with 
electrons at the centres of two sets of parallel faces, or as rhombic 
dodecahedra. Similarly, the four electrons of quadrivalent 
elements may be arranged as in the face-centred cube or as in the 
hexagonal prism with two electrons along the axis at equal distances 
from the centre, and so on. 

The symmetries represented by the triclinic, monoclinic, rhombic, 
and tetragonal systems in crystallography can be obtained if an 
assemblage of regular cells be strained homogeneously in any way 
without fracture. The cells would still maintain an atom in each 
cell and the original number of electrons. 

Making the assumptions with regard to the forces between the 
atoms and electrons given in the previous paper, the stability of 
the above electronic arrangements and their effect on some physical 
properties is discussed. The values for the bulk modulus, the 
critical frequency, and the dielectric constant calculated for elements 
of different valencies, agree closely with those found by experiment. 
Expressions are given for the potential energy per unit volume 
of solid, the compressibility, the latent heat of fusion, etc., for a 
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number of types of unit cells. It is shown that the potential 
energy of an atom on the surface will be greater than that in the 
interior of the crystal and this excess will be proportional to the 
surface tension. 

The constitution of salts may be inferred from their physical 
properties. Prom the magnitude of the compressibility of potassium 
chloride and sodium chloride it is deduced that the chlorine and 
sodium or potassium atoms are present as singly positively charged 
units with one electron per unit cell. The other six electrons are 
arranged as a regular octahedron about the chlorine atom at a dis- 
tance considerably smaller than the length of the cube. The number 
of unit cells occupied by a chemical molecule and the presence of 
chemical groups (for example, CN or NH 4 ) in crystals can also 
be indicated by pompressibility measurements. It is shown that 
Richard’s value for the compressibility of the diamond can be 
explained on the assumption that the carbon atoms are arranged 
in groups in the crystal. The stability of chains of carbon atoms 
is discussed. A long chain of carbon atoms is unstable. A stable 
arrangement for chains of CH 2 is possible if this group be regarded 
as equivalent to an atom of a bivalent element with two dispos- 
able electrons. W. E. G. 

Effect of Electrolytes on the Constitution of Soap Solutions, 
as Deduced from Electromotive Force. Cyril Sebastian 
Salmon (T., 1922, 121, 711—715). 

Hysteresis Phenomena and Coagulation of Sols with 
Ultramicrons of Rod-like Structure, in particular Vanadium 
Pentoxide compared with Fibrin Sols. G. Wiegner, J. 
Magasanik, and H. Gessner (Kolloid Z., 1922, 30, 145—165).— 
Vanadium pentoxide sols contain ultramicrons of elongated rod- 
like structures similar to fibrin sols ; in course of time these ultra- 
microns grow, this being accelerated by an increase in concentration 
of the sol. The tendency to coagulate is much increased after 
this growth, and can be brought about by filter-paper, boles, carbon, 
silk threads, and silicic acid and gelatin gels. This gelatinisation 
is favoured or perhaps conditioned by vanadyl salts formed by 
the reduction of the vanadium pentoxide. The serum obtained 
from the gel coagulates more sol ; this is accounted for by its high 
content of vanadyl salts. Salts (contained in filter-paper) favour 
the reduction to vanadyl salts and therefore accelerate the coagu- 
lation. Vanadic acid stabilises the sol. Dilution of sol and con- 
sequently decrease of concentration of the active vanadic acid 
ions brings about gelatinisation. These results show a close 
analogy to fibrin sols. Quantitative investigations are now being 
carried out. ^ T. 6 

The Protective and Flocculating Action of Hydrophilic 
Colloids and Hydrophobic Sols. H. Freundlich and E. 
Loening ( Festschrift Kaiser Wilhelm Oes. Fdrderung Wiss . Zehn- 
jahrigen Jubildum, 1921, 82— 89).— It was found by Brossa and 
Freundlich (A., 1915, ii, 241) that the flocculating value of electro- 
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lytes for ferric oxide sol decreased with increase in the percentage 
of albumin present. In addition Gann (A., 1917, ii, 21) found that 
egg-white had a coagulating action on acidic gold sol in the absence 
of electrolytes. An attempt is made to correlate these facts. 
By experiments with both gold and silver sols it was shown that 
the sensitisation of a hydrophobic sol by a hydrophilic colloid is 
merely a coagulation which is too slight to become immediately 
observable. It can be detected only by the fact that when the 
sol is thus sensitised, smaller amounts of electrolytes are required 
for flocculation. Measurements of the flocculation value of 
electrolytes showed that with increasing gelatin content the value 
diminished to a low figure. In this way the sensitisation of the 
ferric oxide sol by albumin is not essentially a different phenomenon 
from the coagulation of gold sol by egg-white. The transition 
from coagulating to protective action observed by Gann is a general 
phenomenon. It probably depends on the fact that the oppositely 
charged hydrophilic sol in low concentration coagulates the particles 
of hydrophobic sol, whereas in higher concentration the former 
actually envelops and thus protects them. The properties of 
the hydrophobic sol are thus completely masked. Silver sol 
protected by gelatin has the same charge as pure silver sol and 
is therefore not reversed in charge by addition of gelatin. The 
action in this case is considered due to the amphoteric nature of 
the protective hydrophilic colloid. Chemical Abstracts. 

Capillary-electric Phenomena in Lyophile Sols. H. R. 

Kruyt and H. G. de Jong (Z. physikal. Chem., 1922, 100, 250 — 
265). — The influence of the electrolytes potassium chloride, barium 
chloride, potassium sulphate, potassium thiocyanate, potassium 
ferricyanide, sodium chloride, lithium chloride, strontium chloride, 
magnesium sulphate, cadmium sulphate, and lanthanum nitrate 
on the viscosity of agar sols of various concentrations has been 
measured at 50°. It is shown that above the temperature at 
which gelatinisation occurs (40°) agar sols follow the Poiseuille 
law exactly. Agar sols exhibit the quasi-viscous effect noted by 
Smoluchowski, and the particles are discharged by kations at 
concentrations corresponding with the valency of the added kation. 
The electrical behaviour of the agar sol is very similar to that of 
a suspensoid, and the electrical charge has a capillary-electric 
character. An emulsoid sol possesses two stabilising factors : the 
electric charge and the hydration, both of which must be removed 
before a coagulation can be effected. If the charge only is removed, 
a lyophile sol remains, but if the hydration is removed a suspensoid 
remains. Salting-out is a combined discharge and dehydration. 
Albuminous substances do not form ion-disperse solutions, but 
colloid disperse sols. The amino-acidic character exhibits itself 
only in the molecules which form the boundary layer of the particles 
and in those which form the double layer. J. F. S. 

Convertibility of Chemical Energy and the Conception of 
Affinity. R. Plank (Z. physikal . Chem ., 1922, 100, 372 — 392). — 
A mathematical paper in which the maximum work of reversible 
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reactions is considered and from the consideration it is shown that 
the conception of affinity at present adopted is unsatisfactory. 
Suggestions are made for changing the present conception. 

J. F. S. 

The Le Chatelier-Braun Principle. Carl Benedicks (Z. 
phyaikal. Chem ., 1922, 100, 42 — 51). — A discussion of the Le 
Chatelier-Braun theorem as formulated by Chwolson ( Lehrb . d. 
Physik , 1905, Braunschweig). A number of cases are brought 
forward, chiefly metallographic, for which the theorem docs not 
hold, and it is shown that the theorem is not generally applicable. 
It is always true for a system in equilibrium, and is to be regarded 
as a general criterion of stable equilibria, for only when the theorem 
holds can there be a stable equilibrium. At extremely high 
temperatures and pressures, the theorem holds more often. 

J. F. S. 

An Explanation of Liesegang's Rings. S. C. Bradford 
(Science, 1921, 54, 463-464; cf. A., 1916, ii, 474; 1917, ii, 366; 
1920, ii, 235, 593). — Objection is raised to the views of McGuigan 
(ibid., 1921, 54, 78), and particularly to the statement that the 
chromate of itself is unable to diffuse in the gelatin. Further, 
bands of lead chromate can be obtained in gelatin under suitably 
chosen conditions. It is maintained that the attractive force 
described by McGuigan is that of adsorption. A. A. E. 

Influence of Intensive Drying on Internal Change. A. 

Smits (Z. physikal. Chem., 1922, 100, 477 — 478). — The author 
directs attention to the experiments of Baker (T., 1912, 51, 2339) 
on the intensive drying of nitrous anhydride and nitrogen tetroxide. 
He points out that the large change in boiling point brought about 
in these substances by excessive drying probably indicates that 
the internal change has been stopped and that fractional dis- 
tillation of such an extremely dry unary system will probably 
result in the separation of the pseudo-components [cf. also Baker, 
T\, 1922, 121, 568]. J. F. S. 

Change of Properties of Substances on Drying. Herbert 
Brereton Baker (T., 1922, 121, 568—574). 

The Dushman Equation for the Velocity of a Unimolecular 
Reaction. W. E. Garner (Nature, 1921, 108, 211). — It is 
suggested that the term v in Dushman’s equation (A., 1921, ii, 
315) k = v&~ Nhv M RT ) j s a frequency characteristic of some degree 
of freedom in the decomposing molecule, and is not related 
to the frequencies of the activating radiation. The “ period of 
existence ” of the molecule (the time corresponding with one 
molecular vibration) will then be l/v. It is argued, with the 
support of Tolraan’s data (A., 1921, ii, 248), that the exact agree- 
ment obtained by Dushman for observed and calculated values of 
k in the case of phosphine is accidental. A. A. E. 

Ignition Point of Detonating Gas [Hydrogen and Oxygen]. 

Alexander Mitscherlich (Z. anorg. Chem., 1921, 121, 53—66).— 
The ignition temperature of detonating gas has been determined for 
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a variety of conditions in porcelain and glass tubes. The conditions 
which were varied, included the rate of flow of the gas, the diameter 
of the tube, the pressure and the dilution of the gas. It is shown that 
the ignition temperature of detonating gas at 150 mm. is highly 
dependent on the rate of flow in the sense that it increases with 
decreasing velocity, but beyond a given velocity further increase has 
but a slight influence on the temperature of ignition. The following 
values illustrate this fact, r=280, *=5 92°; v=187, *=5 92°; 

i?=130, *=5 93°; i;=93, £=594°; v=37, <=601°, where v is the 
number of c.c. passing a cross-section of 1 sq. cm. per minute. When 
the value of v is kept constant, it is shown that the ignition tem- 
perature increases with increasing pressure, thus, p=150 mm., 
*=592°; p=200, *=607-5°; #=250, *=622°; p=300, *=630-5°; 
^=400, *=644°; p=500, *=651-5°; p=6 00, *=659-5°; ^=650, 
*=663-0°. The diameter of the porcelain or glass tube is without 
influence on the explosion temperature for the diameters 3-6, 5-5, 
9-5, and 11 mm., but this is not true for narrow tubes; thus with 
tubes less than 0-5 mm. diameter no definite ignition temperature 
could be observed. J. F. S. 

Chemical Kinetics of Perchloric Acid and its Salts. 

G. Bredig and J. Michel (Z. physikal. Chem., 1922, 100, 124 — 
138). — The velocity of reaction in the reduction of aqueous per- 
chloric acid by tervalent titanium, tervalent molybdenum, and 
bivalent chromium salts in hydrochloric acid and sulphuric acid 
solutions has been measured for various concentrations at 40°. In 
the case of titanium, which is most completely examined, the 
velocity is proportional to the first power of the concentration of 
the tervalent titanium, the perchloric acid, or the perchlorate. 
The concentration of sulphuric acid or hydrochloric acid has only 
very slight influence on the velocity in dilute solutions of the 
reactants. The influence of the acids increases from a definite 
acid concentration (4-45A-sulphuric acid, 4-69A T -hydrochlorie acid) 
linearly with the increasing concentration of the acids. The form 
of the kinetic equation is of the first order and of much lower order 
than is demanded by the equation representing the reaction, namely, 
4Ti ? (S0 4 )3+4H 2 S0 4 +HC10 4 -8Ti(S0 4 ) 2 +4H 2 0+HCl. As in most 
similar cases, an intermediate reaction of a lower order must be 
assumed, the nature of which has not been ascertained. The 
reaction velocity of the titanium reaction increases three times for 
an increase in temperature of 10°. In the present experiments, 
the times required for an equal amount of reduction of perchloric 
acid in the presence of the same excess of sulphuric and hydro- 
chloric acids at the same temperature are in the ratio : Ti m : Mo 111 
(olive-green) : Cr 11 : Mo 111 (orange) = 1 : 18 : 1300 : 40000. J. F. S. 

Kinetic Study of Alkaline Solutions of Iodine. 0. Litvin 
(Compt. rend., 1922, 174, 868 — 870). — In alkaline medium iodine is 
converted into iodate by processes which differ according to the 
degree of alkalinity. The alkali, the concentration, and the iodide 
formed all influence the reaction. As the amount of alkali hydr- 
oxide used for a given weight of iodine increases the free iodine 
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disappears more Rapidly but the hypoiodite disappears mo £S 
The presence of the iodide accelerates the reaction. Thus tne 
iodide is a product of the reaction which it catalyses and the sodium 
hydroxide retards a reaction in which it is used up. Dilution 
causes a diminution in the velocity of the reaction. If sodium 
carbonate or the tribasic phosphate are used as the alkali then 
the reaction is accelerated by the addition of alkali, in so far as 
the formation of iodate is concerned. Further with sodium car- 
bonate as the alkali, dilution of the system causes an increase in 
the velocity of reaction. W. G. 

Velocity of Decomposition of Silver Permanganate. A. 

Sieverts and H. Theberath (Z. physikal. Ghem. f 1922, 100, 
463 — 475). — The thermal decomposition of silver permanganate 
takes place according to the equation AgMn0 4 =AgMn0 3 +0, and 
in the presence of water the residue combines with half a molecule 
of water. The process of the decomposition at 30° may be approxi- 
mately expressed by the equation for an autocatalytically accelerated 
reaction, dxjdt~Kx{a—x) i where a is the initial amount of silver 
permanganate and ( a—x ) the amount of silver permanganate 
undecomposed at time t. The decomposition product, the nature 
of which has not been established, accelerates the reaction pro- 
portionally to its mass. The constants of the decomposition 
velocity of the various preparations are different. The presence 
of water has a very strong influence on this reaction. Dry silver 
permanganate decomposes very slowly even at 50°, but small 
traces of water increase the decomposition velocity very much, 
whilst larger additions of water have little further influence. The 
addition of powdered pumice and the decomposition product of 
the reaction changes only the initial velocity. Temperature has a 
very marked influence on the reaction. At 0°, even in the presence 
of water and the decomposition product, the decomposition does 
not take place. At 50°, the decomposition process is no longer 
represented by the same equation as at 30° ; the tx curves for 
50° are characterised by a long, almost straight line. Comparison 
with the experiments at 30° shows that an increase of 20° in the 
temperature of reaction causes the initial velocity to increase from 
12 to 20 times, the mean velocity between 19% and 38% decom- 
position, 6*1 — 7’6 times, and between 38% and 57% decomposition, 
3-4 — 4*3 times. J. F. S. 

Separation of Halogens from Organic Compounds. H. 

von Euler and A. Fahlander (Z. physikal. Chem., 1922, 100, 
171 — 181). — Determinations have been made of the velocity and 
extent of the separation of halogens from the sodium salts of chloro- 
acetic, bromoacetic, and bromopropionic acids in water to which 
finely-divided silver, silver oxide, copper oxide, lead oxide, and plat- 
inum sponge have been added. The results show that the hydrolysis 
of a OliV-solution of sodium chloroacetate is not noticeably acceler- 
ated either at 75° or 100° by the presence of finely-divided silver 
of l/i diameter in an hour. At 100°, the hydrolysis of the chloro- 
aoetate solution amounted to 8*8% in ninety minutes, but in the 
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presence of 5 grams of copper oxide in 25 c.c. of the OlA-solution 
it amounted to 9*6% in the same time. At 75°, in five hours 
2*6% of the same solution was hydrolysed, but with 1 gram of 
finely-divided silver there was no increase in the amount decom- 
posed, with 2 grams of silver oxide the amount was 7-2%, and with 
4 grams of copper oxide, 3*8%, all in* 25 c.c. of N/ 10-solution. 
It is shown that the accelerating action cannot be attributed to 
the amount of the oxides dissolved. In the case of the most con- 
centrated bromoacetate solution employed, the velocity increases 
proportionally with the amount of silver oxide added, but more 
slowly with more dilute solutions. The velocity of bromine separa- 
tion is roughly one hundredth of that occasioned by the presence 
of the same amount of silver oxide (cf . Donnan, T., 1904, 85, 555 ; 
1910, 97, 1882). J. F. S. 

Reduction of Nitro-compounds by Stannous Chloride. III. 

Heinrich Goldschmidt, Einar Storm, and Odd Hassel (Z. 
phyaikal. Chem ., 1922, 100, 197—207; cf. A., 1904, ii, 607; 1906, 
i, 734). — A number of experiments are described on the reduction 
of ra-nitroaniline, ra-nitrobenzenesulphonic acid, o-nitrobenzene- 
sulphonic acid, and o-nitroaniline by stannous chloride and bromide 
in the presence of hydrochloric, hydrobromic, sulphuric, and benzene- 
sulphonic acids and lithium, ammonium, potassium, calcium, and 
cadmium chlorides. It is shown that in the reduction by stannous 
chloride and hydrochloric acid a portion of the acid may be replaced 
by a metallic chloride without any reduction of the velocity of 
reaction ensuing. Cadmium chloride behaves differently from the 
other metallic chlorides, and reduces the velocity constant from 
10*35 to 5*14. In the reduction with stannous bromide and hydro- 
bromic acid, a portion of the hydrobromic acid may be replaced 
by metallic bromides without reduction of the velocity of reaction, 
but cadmium bromide brings a marked reduction in the velocity ; 
here the constant is reduced from 33*37 to 8*47, an action which 
is attributed to the formation of complex salts. The addition of 
strong acids such as sulphuric and benzenesulphonic acids has but 
little action on the velocity of reaction. Reduction with stannous 
chloride and sulphuric acid in the absence of hydrochloric acid 
proceeds very slowly. Thus, O-lA-stannous chloride and ^-hydro- 
chloric acid has a velocity constant 9*96 with 0*033iV-ra-nitroaniline, 
but if the hydrochloric acid is entirely replaced by ^-sulphuric 
acid, the value falls to 0*44. J. F. S. 

The Influence of Temperature and Constitution on the 
Decomposition Velocity of Substituted Malonic Acid. Hein- 
rich Jakubowicz (Z. anorg. Chem., 1922, 121, 113 — 127). — The 
temperature-velocity curves are given for malonic acid and some 
of its derivatives up to 110°. For malonic acid, the decomposition 
becomes measurable at 66°, and the temperature coefficient was 
found to be 2 — 3 for 10° increase. The temperature-velocity 
curves for diethyl- and diallyl-malonie acids run parallel with those 
of malonic acid. The introduction of a hydroxyl group slightly 
increases the velocity of decomposition. The monochloro-acid 
vol. cxxn, ii. 13 
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decomposes much more rapidly and occupies a position between 
the allyl and phenyl derivatives. The introduction of another 
chlorine atom reduces the velocity considerably ; that is, the more 
symmetrical compound is the more stable. The dichloro-derivative 
decomposes more rapidly than its dibromo-analogue. The values 
of K at 100° are phenylmalonic acid 0*1970, chloromalonic acid 
0*1866, allylmalonic acid 0-1321, hydroxymalonic acid 0-0820, 
malonic acid 0-0765, methylmalonic acid 0-0598, dichloromalonic 
acid 0-0585, dibromomalonic acid 0*0224. W. T. 

Slow Hydrolysis of Salts. A. Tian («/. Chim. physique , 
1921, 19, 190—216; cf. A., 1921, ii, 439).— The author dis- 
cusses the hypothesis put forward by Wagner (A., 1913, ii, 
200, 765) to explain the slow hydrolysis of salts and finds it 
at variance with facts, and puts forward a new hypothesis, 
which has the following form. The slow hydrolysis of salts is 
always preceded by a normal hydrolysis, limited by the reverse 
reaction which always occurs between ions and is extremely rapid. 
As soon as the solubility product of one of the substances (acid 
or base) produced by the hydrolysis has been reached, a new 
phase appears and at the same time a new cause of retrogradation 
of the hydrolysis. This supplementary retrogradation is due to 
a reaction between the two phases (colloid and aqueous solution) 
present; it is realised with a velocity which increases with the 
surface of contact. This cause of retrogradation is very great at 
first, when the colloidal particles are very small, but as a conse- 
quence of their union the surface of the particles decreases and 
with it the speed of the supplementary retrogradation, and from 
this point the hydrolysis increases. The progression of the hydro- 
lysis is therefore as slow as the evolution of the colloid. This 
hypothesis has been tested by means of conductivity measurements 
on solutions of ferric chloride in the presence of silica gels and 
gelose, and found to be in keeping with the experimental data. 

J. F. S. 

Catalysis. XIII. Temperature Coefficient of Catalysed 
and Non-catalysed Reactions. R. M. Purkayostha and 
N. R. Dhar ( Z . anorg. Chem., 1922, 121, 156 — 166). — The reaction 
H 2 C 2 0 4 +KMn0 4 +MnS0 4 +H 2 S0 4 has a temperature coefficient 
2-96 between 10° and 20°, almost the same value as that found 
by Dhar for a similar reaction with chromic acid as the oxidising 
agent (T., 1917, 111, 727). The reaction with permanganate is 
unimolecular with respect to the oxidising agent; in the case of 
chromic acid reaction the rate was found to be independent of the 
concentration of the oxidising agent. The reaction between mer- 
curic chloride and phosphorous acid was found to be bimolecular 
for phosphorous acid and semimolecular for mercuric chloride. 
The temperature coefficient is 3-4 at 30 — 40° and 3-26 at 40 — 50°. 
The photochemical reactions Na 2 S0 3 +0=Na 2 S0 4 and NaC10= 
NaCl+O are discussed and are regarded as semimolecular reac- 
tions. All the reactions with a high temperature coefficient were 
found to be sensitive to light rays. W. T. 
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Peculiar Catalytic Action in Chemical Synthesis by Glow 
Discharge. Fritz Paneth (Z. physilcal. Chem ., 1922, 100, 
367 — 371). — When a glow discharge is allowed to pass through a 
tube containing tin electrodes and a low pressure of hydrogen, 
there is no combination between the hydrogen and the tin, but if 
the hydrogen contains a small amount of methane, tin tetrahydride 
is the product. The action is explained by the assumption that 
the excited hydrogen atom contains a higher quantic electron, 
and when this comes in contact with an atom of tin, vapour com- 
bination occurs. The present action is discussed in connexion with 
the formation of active nitrogen and triatomic hydrogen. 

J. F. S. 

Reactions on Metallic Surfaces. Otto Ruff (Z. physilcal. 
Ghem.y 1922, 100, 419 — 424). — It is shown that metallic calcium 
when alloyed with more electro-positive metals such as strontium, 
barium, sodium, or potassium, or with calcium nitride, combines 
more readily with nitrogen than pure calcium. From this observ- 
ation it is concluded that the heteropolar nature of a metallic 
surface favours the combination with a homopolar gas, and from 
this it is assumed that it acquires influence charges from the 
surface valencies of the metal which determine its position and 
behaviour towards the surface. J. F. S. 

The Structure of the Atom and the Physical and Chemical 
Properties of the Elements. Niels Bohr (Z. Physilc , 1922, 
9, 1 — 67). — An address delivered before the Physical and Chemical 
Societies of Copenhagen. A resume is given of the recent work 
on the series spectra of the elements (cf. A., 1921, ii, 137) and 
their dependence on the orbit of the electrons within the atom. 
On the basis of his previous theories, the author develops an inter- 
pretation of the periodic table of the elements. In order to arrive 
at the relative stability of the electronic configurations in the atoms 
of the elements, the process of formation of an atom from the 
positive nucleus is followed step by step. Thus an element with 
an atomic number N is built up by the attachment of N suc- 
cessive electrons, each electron giving rise to a spectrum. The 
actual increase in charge of the nucleus, which occurs throughout 
the process, is taken into account. For the first two elements, 
hydrogen and helium, the knowledge of the spectra produced 
during the combining process is fairly exhaustive. For the remain- 
ing elements, the arc and spark spectra may be represented with 
good approximation by formulae of the Rydberg type, v—Kj{n f, -\ r 
a *") 2 — K / (n‘ -f- a*' ) 2 . 

The orbit of the first electron is circular and the final stationary 
condition is attained when n and i=l. The combination of the 
second electron, as the spectrum of helium shows, takes place 
in two different ways. In the normal condition, the second electron 
follows the same type of path as the first, but in a different plane 
and in the metastable condition it moves in a 2 X orbit (n—2 and 
&=1). The third electron, as in the lithium atom, is more loosely 
bound than the first two electrons and describes an eccentric orbit 

13—2 



ii. 364 ABSTHAOTS OF CHEMICAL PAPEBS. 

2 X . For a small part of its path it approaches the nucleus to 
within a distance comparable with that of the innermost electrons. 
The fourth, fifth, and sixth electrons follow similar orbits. In 
the carbon atom, the configuration of the paths of the four loosely 
bound electrons possesses a tetrahedral symmetry. The seventh 
electron, as in the nitrogen atom, and the eighth, ninth, and tenth 
electrons follow circular paths of the type 2 2 , lying within the 
region of the type 2 X and being tightly bound. For neon, there 
will be two electrons with a path l v four electrons with elliptical 
paths 2 V and four electrons with a circular path 2 2 . The paths 
of the electrons of this atom will possess a high degree of symmetry. 
In a similar manner, the stability of the electronic configurations 
of the elements with higher atomic numbers is considered. Par- 
ticular attention is directed to sodium, where it is shown that the 
first terms of the P and $ series spectra correspond with electronic 
orbits 3 X and 3 2 , so that the last bound electron is less tightly 
held than the last electron in the lithium atom. With the beginning 
of the fourth period orbits of the type 4 X appear, but these are 
comparatively unstable, the outer electron of potassium being 
very loosely held — being only twice as fast as the corresponding 
3 3 orbit. In the case of scandium and the elements with* higher 
atomic numbers, the 3 3 orbits become more stable, and unsym- 
metrical electronic arrangements are produced which are accom- 
panied by the appearance of colour, of paramagnetism, variable 
valency, and an increase in the complexity of the spectra. Through- 
out the first long period these irregularities occur, but when there 
are six each of electrons in the 3 X , 3 2 , and 3 3 orbits the electronic 
configuration again becomes symmetrical. Thus the spectra of 
copper becomes less complex than that of iron, and at the end 
of the period is found the element krypton with a very symmetrical 
electronic arrangement. Colour is explained as due to the trans- 
ference of an electron from one orbit to another, and occurs only 
with an unsymmetrical arrangement of the inner electrons. In 
the last period of the table electrons with orbits of the type 7 X 
will be present. The Rontgen spectra also point to the same 
stability relationships as were found with the series spectra. 

W. E. G. 

Ionisation Potential and the Size of the Atom. A. S. Eve 

(Tram. Roy . Soc. Canada , 1921, 15, iii, 37 — 40). — The author 
tabulates the values of the respective ionisation potentials, the 
atomic diameters as determined by Bragg (A., 1920, ii, 537), and 
the cube roots of the atomic volumes, so far as these constants 
are all known for the elements of groups 1 — 7 and for the inert 
gases. In the first group, the products of the ionisation potential 
by either the atomic diameter or the cube root of the atomic volume 
are approximately constant and fairly concordant, the respective 
mean values being 18-3 and 15-5. It is concluded that the work 
done in removing an exterior electron is inversely proportional 
to the atomic radius. The same holds for the elements Mg, Ca, 
Sr, and Ba of group II, whilst the values for Zn, Cd, and Hg differ 



GENERAL AND PHYSICAL CHEMISTRY. 


ii. 365 


considerably from the mean values for these four. This difference 
is possibly related to the fact that whilst the former have only a 
single ring of external electrons, the latter, according to Urbach, 
have a double ring of electrons in the outer zone. In the case of 
neon and argon, the diameters as deduced by Bragg afford values 
of the products in far better agreement with theory than those 
found by using the cube roots of the respective atomic volumes. 

J. S. G. T. 

The Atomic Weight of isoHelimn. Maximilian Camillo 
Neuburger (Physikal. Z ., 1922, 23, 145 — 146). — A theoretical 
paper in which the author applies his theory of the nucleus (this 
vol., ii, 208) to calculate the atomic weight of Rutherford's iso - 
helium. The assumption is made that oxygen is composed of one 
a-particle, four isohelium nuclei, and two electrons, nitrogen of 
one a-particle, three isohelium nuclei, one positively charged 
hydrogen atom, and two (3-particles, and carbon of four isohelium 
nuclei and two p-particles. The maximum change in mass which 
can occur during the collision of an a-particle with atoms of oxygen, 
nitrogen, or carbon is taken as 0-009 unit, and from the known 
atomic weights of oxygen, nitrogen, carbon, helium, and hydrogen 
it is found that the atomic weight of isohelium is 3-0011 3 iO-006. 

W. E. G. 

The Genesis of the Elements. Maximilian Camillo 
Neuburger (Physikal. Z ., 1922, 23, 133 — 136). — A theoretical paper 
which deals with the structure of the atomic nucleus. The author 
proposes a modification of the Meitner nuclear model which embraces 
all the elements and not merely the radio -elements. Taking into 
account the recent work of Rutherford and Aston, he is able to 
give definite nuclear formulae to the lighter elements, for example, 
nitrogen=a-f 3a 4 +H + -|~2p, oxygen=a+4a 1 -f2p (a=Helium 
nucleus, a 1 =isohelium nucleus, H + =hydrogen nucleus and fi— 
nuclear electrons). By making certain assumptions as to the 
existence of isotopes, the genetic relationship of the lighter elements is 
given, for example, 

Ca 40 -Ar 36 ^3 2 ^Si^ 8 “Mg 24 “N e20 “O 16 -C 1 2-Be,/B 9 - 1 Li 6 . W. T. 

Suggestions for the Construction of a Periodic Table on 
a Wider Basis. D. Balareff (Z. anorg . Chem ., 1921, 121, 22 — 
24). — A method of arrangement of the elements, which takes 
account of the various valency states of the elements, is described. 
The method consists in taking nine equal rectangular sheets of 
glass ; these are placed parallel to one another ; on the first sheet 
all elements of zero valency are marked in the positions they 
would occupy in the Mendeleev system, and on the second sheet 
all elements which exhibit univalency are marked, and so on. 
Hence each sheet of glass has those elements marked on it which 
exhibit a given valency. On bringing the sheets close together, 
the Mendeleev system is obtained, but at the same time relation- 
ships depending on the valency are brought out and emphasised. 

J. F. S. 
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Twenty-eighth Annual Report oi the Committee on Atomic 
Weights. Determinations Published during 1921. Gregory 
Paul Baxter (J. Amer. Chem. Soc., 1922, 44, 427— 437).— The 
report of the Atomic Weight Committee is discussed, and much 
of the numerical data concerned with recent determinations of 
the atomic weight of oxygen, fluorine, chlorine, nickel, zinc, ger- 
manium, cadmium, antimony, lanthanum, and bismuth is repro- 
duced. J. F. S. 

An Electrical Doublet Theory of the Nature of the Mole- 
cular Forces of Chemical and Physical Interaction. R. D. 

Kleeman (Physical Rev ., 1921, 18, 303—312 ; cf. A., 1910, ii, 492). — 
It has already been shown that the attraction between two atoms 
is proportional to the product of the square roots of their atomic 
weights ; the suggestion is now made that a neutral atom with a 
positive nucleus surrounded by electrons is an electrical doublet. 
Since the force between two such doublets would on the average 
be an attraction proportional to the product of the moments of 
the two doublets, it follows that the electrical moment of an atom 
is proportional to the square root of its atomic weight. A. A. E. 

Nature of the Ionogen Linking. Hugo Kauffmann (Z. 
physikal . Chem., 1922, 100, 238 — 249). — It is shown that the intro- 
duction of methoxyl groups into the ortho- and para-position of 
triphenyl carbinol, fuchsines, and similar substances increases 
the basic character of these substances, whilst in the meta-position 
the basic character is unchanged. It is shown that the basicity 
is not centralised in one carbon atom, but distributed over all 
the ortho- and para-positions and that every methoxyl group 
introduced in those positions has an active share of the total 
basicity of the compound. In salts with a radicle as kation, the 
basic character is not centralised, but is spread over the whole 
kation, and consequently the positive charge of the kation is not 
situated on a single atom but is spread over the whole ion. The 
valency of an anion in union with such an ion is therefore a divided 
valency which acts in parts between the anion and the positions 
on the kation where the positive charge is located. Hence the 
ionogen linking is a divided linking. In the case of acetic acid it 

is represented as CH 3 *Cq >H and in trichloroacetic acid as in 

Cl s the annexed formula. The author then discusses homo- 

! CI\ and hetero-polar linkings, and shows that these are only 
Cl \.H. limiting cases and that most linkings are intermediate 
0 /f between these. From the discussion, the following re- 

0 suits are drawn. The valency has its seat in the atomic 

nucleus. Valency is measured by the number of lines 
of electric force which lead from the nucleus of an atom to the con- 
necting electrons. To bring this statement into line with the usual 
chemical valency numbers, it is necessary to divide the above- 
mentioned number by 47re, where e is the absolute value of the 
charge of an electron. A result of this statement is that all valencies 
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are positive ; negative valencies are impossible and that which has 
hitherto been termed negative valency is the other end of the line 
of force from the electron. The characteristics of the homo- and 
hetero-polar linkings are illustrated by means of the electric 
moment. If represents the electric moment of the valency 
of an atom Ay Mb that of an atom By and M^b that of the linking 
A-By then- M If the atom nucleus of A is similar 
to that of By then M AB is zero. It follows that the electric moment 
of a pure homopolar valency is always zero. When M^b is equal to 
M a, the linking is heteropolar and the electric moment is the greater 
the more pronouncedly heteropolar is the linking. J. F. S. 

Double and Triple Bonds, and Electron Structures in 
Unsaturated Molecules. E. D. Eastman (J. Amer . Chem. Soc.y 
1922, 44, 438 — 451). — A theoretical paper dealing with electron 
structure of unsaturated molecules of compounds of .carbon, nitrogen, 
and boron. It is suggested that multiple linking involves the 
transfer of two electrons from the inner to the outer shell in one 
or both of two atomic nuclei, the group of eight being preserved 
about each, with two jointly held electrons constituting the bond. 
This hypothesis is sufficient to explain the restricted region of the 
periodic system in which elements characterised by multiple bond 
formation occur. To meet requirements imposed by the facts 
relating to stability, reactivity, and free rotation, the electrons 
of unsaturated octets are assumed to be held in equilibrium positions 
at greater distances from the nucleus than in the ordinary case, 
the transfer from the extended position to the usual one liberating 
energy. No attractive force between electrons is assumed, and 
the electron arrangement is taken as cubic, although subject to 
distortion. On this basis, a mechanism is provided for addition 
and condensation reactions. Many interesting points of view 
are afforded in the study of conjugation, the structure and sub- 
stitution reactions of benzene, and tautomeric displacement of 
double bonds. Formulae are illustrated and discussed which 
represent, more satisfactorily in several cases than other current 
hypotheses, many of the properties of chain hydrocarbons, the 
oxides of carbon, the carbonyl and carboxyl groups, nitrogen, 
oxygen, and the hydrides and oxygen-containing ions of boron. 

J. F. S. 

Mesohydry. II. Giuseppe Oddo ( GazzeUa , 1922, 52, i, 42 — 
56). — A claim for priority (cf. A., 1907, ii, 15) principally over 
Kauffmann ( Ahrens Samrnlungy 1907, 11, 1 — 102; 1918, 12, 1 — 
112), Gebhard (A., 1912, ii, 242), and Hantzsch (A., 1908, ii, 462; 
A., 1910, i, 200). T. H. P. 

Mesohydry*. III. Relation between the Affinity of Acids 
and the Atomic Ratio O : H in their Functional Groups, and 
the Constitutional Formulae of the Acids. Giuseppe Oddo 
(Gazzettdy 1922, 52, i, 56 — 79 ; cf . A., 1907, ii, 15, and preceding 
abstract). — Starting with the conception that tetragonal meso- 
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0 

hydric nuclei, M "< >■ H, are not capable of dissociation and that 

o 

they become so in solution only in so far as they undergo hydrolytic 
transformation into the group, OIM/OH, the author shows that 
an intimate relation exists, for all acids, between the number of 
oxygen and hydrogen atoms existing in the functional acid group 
and the force of affinity. 

With the monobasic acids, there are the following five different 
types, that in which nO : riK has the value 2 : 1 required by 
the non-ionisable mesohydric nucleus, being taken as a basJf? : 
(1) nO : nH=4 : 1, acids even more energetic than HC1, such las 
HCJ0 4 ; (2) ttO:nH=3:l, adds as energetic as HC1, such ate 
HClOo; (3) ttO:nH=2:l, very weak acids, such as R*CO»H; 
(4) nO : nH=2 : 2 (or more), acids somewhat more energetic than 
the 2 : 1-acids, such as H 2 C0 2 ; (5) nO : wH— 1 : 1 (or more), very 
feeble acids, such as HCIO. 

With the dibasic acids, if the oxygen and hydrogen atoms con- 
stituting the dibasicity are distributed between two oxidisable 
atoms, the relations for each of the acid functional groups thus 
resulting are the same as for the monobasic acids, except for the 
mutual influence of the two groups, this being marked in the 1 : 2- 
position, slight in the 1 : 3 -position, and almost zero in the f : 4- 
position. Thus, succinic acid is almost equivalent to acetic acid 
in this respect, and dithionic acid to nitric acid or to R*S0 3 H. 
If, however, the oxygen and hydrogen atoms causing the dibasicity 
are united to the same oxidisable atom, only two types result : 
(1) nO : wH=4 : 2, acids of the average energy of monobasic acids 
of types (1) and (2), for instance, sulphuric acid; (2) nO : ?iH= 
3 : 2, very weak acids, such as H 2 S0 3 and (3) nO : nil=2 : 2, still 
weaker acids, such as H 2 S0 2 . With tri- and poly-basic acids, the 
relations are the same as with dibasic acids. T. H. P. 

Space Formulae. Friedrich Rinne (Z. physikal. Chem ., 
1922, 100, 408 — 418). — A theoretical paper in which the spacial 
configuration of crystalline substances and the atomic diameter 
are considered on the bases of the Barlow and Pope hypothesis 
of close packing, the molecular volume, and the X-ray measure- 
ments of crystal structure. J. F. S. 

Still-head for the Prevention of Spray. Friedrich L. 
Hahn (Z. anal. Chem., 1922, 61, 52 — 53). — The lower end of the 
delivery tube, below the cork closing the distillation flask, is blown 
into the form of an elongated bulb of slightly smaller diameter 
than that of the neck of the flask. An internal tube extends from 
an opening at the shoulder of the bulb to nearly the bottom of 
the latter, and the bulb itself is filled with pieces of broken glass. 
The vapours from the flask pass through the tube into the bulb, 
and then escape through the delivery tube to the condenser. Since 
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the bulb is contained in the neck of the flask, reflux action is but 
slight and distillation is rapid. W. P. S. 

A Sodium Press for the Laboratory. Ernst Beckmann 
(Ber., 1922, 55, [B], 766 — 768). — The instrument is figured and 
fully described in the original. The essential features are the 
construction of the press cap in two separable portions whereby 
cleaning is greatly facilitated, the arrangement of the piston in 
such a manner that it has only a vertical and not a rotatory motion, 
the provision of a powerful wheel in place of the handle usual in 
copying presses, and a calibration device whereby the weight of 
the sodium wire can be ascertained from the readings of the rotations 
of the wheel. H. W. 

Apparatus for Hydrogenation at Ordinary Pressures. 
J. Klimont (Chem. Zeit ., 1922, 46, 275). — An ordinary distillation 
flask of about 150 c.c. capacity has a glass tube sealed horizontally 
into the neck and bent at right angles inside the flask so that it 
passes vertically downwards, and ends in a small depression blown 
in the bottom of the flask, which is also provided with a rubber 
stopper carrying a short glass tube bent at right angles, which may 
be connected with a manometer, and a thermometer dipping into 
the liquid in the flask. The flask is filled by means of a long- 
stemmed funnel with a mixture of the substance to be hydro- 
genated and the catalyst, which is heated by means of a Bunsen 
burner and kept in constant agitation by a stream of hydrogen, 
which enters through the tube dipping into the liquid and leaves 
through the other side tube. H. 0. R. 

A Reversible Turbidity Phenomenon. Raphael Ed. Liese- 
gang ( Kolloid Z., 1922, 30, 165 — 166). — The double salts mercuric 
silver iodide and copper silver iodide undergo a colour change at 
70° and 45°, respectively, and have found application as colour 
thermoscopes. A similar change at a lower temperature is pro- 
duced by a mixture of 18 c.c. of 10% gelatin solution, 1 c.c. of 
20% potassium ferricyanide, and 1 c.c. of nitric acid (d 1T48). 
This is completely cle^tr, but becomes opaque on solidification and 
again clear on liquefaction. After hydrolysis of the gelatin, the 
turbidity is fainter. Nitric acid can be replaced by hydrochloric, 
citric, and other acids. W. T. 
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Triatomic Hydrogen. II. Gerald L. Wendt and Robert 
S. Landauer (J. Amer. Chem . Soc., 1922, 44, 510 — 521 ; cf. A., 
1920, ii, 425). — Triatomic hydrogen has now been prepared by three 
new methods, the Siemens glass tube ozoniser, the high frequency 
Tesla discharge, and the thermionic emission methods. Attempts 
to show its presence in hydrogen produced as nascent hydrogen from 

13 * 
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solutions of hydrogen-ions were unsuccessful. This hydrogen is 
catalytically decomposed by finely divided platinum, nickel, copper, 
lead, antimony, and cadmium. It is unaffected by contact with 
silver, mercury, tin, bismuth, molybdenum, zinc, or aluminium. 
Contraction in volume occurs when this hydrogen is produced by 
the electrical discharge at 3 mm. pressure. This is particularly 
marked at the temperature of liquid ammonia and solid carbon 
dioxide. Triatomic hydrogen is condensed to the liquid form by 
exposure to the temperature of liquid oxygen. The spectrum of 
hydrogen at the temperature of liquid oxygen shows a pro- 
gressive intensification of the secondary line spectrum at the 
expense of the primary series spectrum, which is probably due to 
the gradual formation of the triatomic form. The present work 
is held to confirm the mechanism of the formation previously 
advanced, and also it shows that the new gas is probably H 3 and 
not iso- H 2 , an atomic species proposed by Harkins as a constituent 
of heavier atoms (cf. Harkins, A., 1920, ii, 479, 745). J. F. S. 

Constitution of Haloids. Wilhelm Biltz (Z. physiJcaL 
Chem ., 1922, 100, 52 — 67). — A theoretical paper in which the 
author discusses the constitution of the haloids from considerations 
of the melting point, temperature of decomposition, and electro- 
lytic conductivity of the molten compounds. In the case of the 
platinum, iridium, and vanadium compounds, it is shown that 
the heat of formation of the highest chloride is much less than 
that of the remaining lower chlorides ; he therefore considers that 
the higher chlorides are to be considered as co-ordination com- 
plexes of the same type as the ammines. In the case of the melting 
points of the chlorides, it is shown that the lower chlorides have 
much lower values than the higher chlorides, and in the same way 
the lower chlorides have a much smaller conductivity in the molten 
condition than the higher chlorides. All haloids melting between 
960° and 450° are good conductors, those melting between 450° 
and 200° are partly good conductors, partly poor conductors, and 
some do not conduct at all, and those melting below 200°, with 
the exception of the gallium compounds, do not conduct at all. 
The lower chlorides are therefore regarded as true salts, whilst the 
higher compounds are regarded as complexes. A comparison of 
the electro-valency towards chloride with the atomic number 
indicates periodicity as shown by a curve made by plotting the 
two values. J. F. S. 

Significance of the Density of Hydrogen Bromide with 
Reference to the Atomic Weight of Bromine. Gregory 
Paul Baxter (J. Amer. Chem . Soc., 1922, 44, 595—601; cf. 
Guye, A., 1919, ii, 333). — A discussion on the determination of 
atomic weight from gas densities, particularly in the case of the 
atomic weight of bromine from the gas density of hydrogen bromide. 
The pitfalls of such determinations are carefully described. It is 
pointed out that no method of extrapolation can be satisfactory 
or convincing where, as in the case of hydrogen bromide, the 
accuracy of the numerical data diminishes as the region to be 
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extrapolated approaches. The conclusion cannot be avoided that 
whilst in the case of hydrogen bromide the gas density method of 
determining molecular weights may be regarded as an interesting 
and satisfactory corroboration of gravimetric evidence, its value 
ceases at that point. To use such as a criterion on which to judge 
the best gravimetric evidence cannot be justified on scientific 
grounds. On the other hand, from the point of view of the general 
application of Avogadro’s hypothesis to gases at low pressures, 
the results of the very careful density determinations, published 
from Guye’s laboratory, are particularly significant and convincing. 

J. F. S. 

Adsorption of Iodine by Silver Iodide. Frank E. E. Ger- 
mann and Ralph N. Traxler (J. Amer. Chem. Soc ., 1922, 44, 
460 — 464). — Carey Lea’s experiments indicate that iodine is strongly 
adsorbed from solution by silver iodide (A., 1888, 1). This point 
has been investigated; dry thoroughly washed silver iodide pre- 
cipitated from i^-solutions of silver nitrate by potassium iodide 
was added to aqueous and alcoholic solutions of iodine, but there 
was no appreciable adsorption. In the same way, moist silver 
iodide precipitated from N- and OTA-solutions of silver nitrate 
gave negative results. Decolorisation of the iodine solution was 
obtained with unwashed silver iodide both from N- and 0*lA-solu- 
tions, using an excess of silver nitrate. The decolorisation was 
due to a chemical reaction between the iodine in solution and the 
silver nitrate occluded in the silver iodide and adsorbed on its 
surface. Unwashed silver iodide precipitated from dilute solutions 
of silver nitrate and potassium iodide decolorised the iodine solu- 
tions most easily, due to the greater adsorption of silver nitrate 
by the silver iodide and the larger quantity of solution held because 
of the increased porosity. A sherry-red solution of iodine in 
alcohol contains about 0*008 millimol. per c.c. From the above, 
it is concluded that there is no adsorption of iodine from solution 
by silver iodide above a maximum limit of 0*02 millimol. per gram 
of silver iodide. Hence if Carey Lea worked with 25 c.c. of sherry- 
red solution of iodine, he must have added more than 10 grams of 
silver iodide to obtain complete decolorisation. J. F. S. 

Vapour Pressure of Selenium Oxychloride. Victor Lenher, 
G. B. L. Smith, and G. G. Town ( J . Physical Chem., 1922, 26, 
156 — 160). — The vapour pressure of selenium oxychloride has been 
determined at temperatures from 84*3° to 117*2° by means of a 
modified Ramsay and Young apparatus and from 123*5° to 177*2° 
by the distillation method. The results are recorded for every 
degree over the whole range of temperature. The vapour pressure 
is expressed by the formula log P==5*8503+0*000219T— 830*9/(T— 
178), where P is the pressure in millimetres of mercury and T the 
temperature in absolute degrees. Selenium has no influence on 
the vapour pressure between 90° and 120°, selenium monochloride 
has no influence on the vapour pressure between 91° and 135°, 
neither does selenium tetrachloride up to its saturation point 
show any effect between 89° and 130°. Selenium oxychloride, 

13* — 2 
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when distilled under reduced pressures, has a light straw colour, 
m. p. 10*8°, b. p. 177*2°/744 mm. ; when distilled under atmo- 
spheric pressure, it decomposes slightly and becomes reddish- 
brown; this decomposition reverses to some extent on cooling. 
There is a small amount of dissociation between 265° and 290°, 
since the mean value of the molecular weight over this range of 
temperature is 15r4. The following minor decompositions occur 
at or near the boiling point under atmospheric pressure. 
2SeOCl 2 Se0 2 +SeCl 4 ; 2SeCl 4 ^ Se 2 CL+3Cl 2 ; 2Se 2 CL ^ 
SeCl 4 +3Se ; and 4SeOCl 2 ^ SeA+^SeOj+SO* J. F. S. 

Nitrosylselenic Acid. Julius Meyer and Walter Wagner 
( Ber ., 1922, 55, [5], 690 — 692 ). — Nitrosylselenic acid , NOOSe0 2 *OH, 
a colourless, crystalline, snow-like mass, is obtained by the action 
of liquid nitrogen trioxide on ice-cold, anhydrous selenic acid, a 
large excess of the former being used initially and the greater part 
being subsequently allowed to evaporate. It has m. p. 80° 
(decomp.). It is somewhat unstable even at the atmospheric 
temperature, and is immediately decomposed by water. H. W. 

Cathodic Reduction of Elementary Nitrogen. Fr. Fighter 
and Richard Suter (Helv. Chim. Acta , 1922, 5, 240—255).— 
Tschirch’s view that absorption of atmospheric nitrogen by 
leguminous plants is due to electronic action receives support 
from the work of Hiedemann (A., 1921, ii, 694). Since, further, 
biochemical oxidation can be reproduced electrochemically by use 
of high potential differences (Fichter, this vol., ii, 23), the attempt 
has been made to reduce nitrogen to ammonia by similar means. 
Rayleigh’s contradiction (T., 1897, 71, 181) of Davy’s original 
positive result can be disregarded, since he employed platinum 
electrodes and a high current density instead of gold electrodes 
and a low density. Experiments are now described in which, 
after making full allowance for the effects of impurities by blank 
experiments, on an average 0*3 mg. of ammonia per 160 amp. 
min. was consistently obtained from nitrogen under 200 atm. 
pressure by the use of p]atinum electrodes of large surface, freshly 
and thickly platinised, the electrolyte being 1% sulphuric acid 
(cf. Fischer and Priess, A., 1913, ii, 285; Tiede and Schleede, 
A., 1921, ii, 328). The cathode surface quickly loses its efficiency, 
and has to be renewed. Its activity cannot be restored by oxida- 
tion (Willstatter and Waldschmidt-Leitz, A., 1921, ii, 185). No 
definite evidence of ammonia formation could be obtained when a 
mercury cathode was employed. J. K. 

Formation and Decomposition of the Higher Nitrogen 
Oxides. Max Bodenstein, Friedrich Boes, (Frl.) Lindner, 
and Ramstetter (Z. physikal. Chem ., 1922, 100, 68— 123).— The 
equilibria N«0 4 — 2N0 2 and 2N0 2 = 2N0+0 2 have been investi- 
gated over the temperature range 281*7 to 403*8° Abs., and 498*9° 
to 825*3° Abs., respectively. The velocity of the reaction 2N0+0 2 = 
2N0 2 has been determined at a series of temperatures. It is shown 
that the equilibrium 2N0 2 ^ N 2 0 4 is represented by the formula 
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log 2>W2%.o<=log k p =-2m/T+l-75 log 7 7 +0*004837 T ^7*144x 
Kpy2_j_3.Q02 This equation embodies the measurements of 
Wourtzel (A., 1920, ii, 108) between 0° and 84°, and the corrections 
made by the authors on measurements of the rate of oxidation of 
nitric oxide. The dissociation 2NO« zn 2N0+0 2 is to be repre- 
sented bv the equation log p\ 0 • Pojp'xot—log ^=*—5749/5+1*75 
log T— 0*00050jr+2*839. Both constants are true for values of 
p measured in atmospheres. The experimental measurements in 
both the above cases were effected by introducing suitable quantities 
of pure nitrogen tetroxide into a quartz flask and measuring the 
pressure with a quartz glass manometer at different temperatures. 
The older measurements on the velocity of combination of oxygen 
with nitric oxide at lower temperatures (0 — 90°) and low pressures 
were extended to higher temperatures (140 — 390°), at which the 
reverse reaction is considerable. The measurements were made, 
as before, by observing pressure changes as indicated by a bromo- 
naphthalene manometer. The reaction takes place, as expected, 
according to the equation dx/dt=kC 0i . C^no - T he velocity 
increases with increasing temperature, but more slowly the higher 
the temperature, until eventually it is practically independent of 
the temperature. According to the present observations, the 
decomposition of nitrogen dioxide must also be measurable, and 
measurements were made at temperatures of 319 — 383° and the 
velocity shown to be given by dxldt~k'CKo % —kC\ 0 .C 0 y The 
value of k' increases with temperature 1*5 times for an increase 
of 10°; &/&' gave a good agreement with the value of K deduced 
from the measurements. The theory of gas reactions of the third 
order is considered, and it is shown that simultaneous collisions 
between three molecules are not too few to give true trimolecular 
reactions, as is stated by Trautz (A., 1916, ii, 422). In the present 
work at 0°, where the greatest velocity is observed, it is shown 
that one hundred thousand times as many such collisions occur 
as lead to reaction, and that, from the variation of the interval 
between collisions of two molecules with the temperature and the 
probability of triple collisions, the unusual dependence of this 
reaction on the temperature may be deduced. J. F. S. 

Purification of Phosphoric Oxide. George Ingle Finch 
and Raymond Harold Kelsall Peto (T., 1922, 121, 692 — 693). 

The Behaviour of Amorphous Carbon and Sulphur when 
Heated : Sulphides of Carbon. J. P. Wibaut (Rec. trav. chim ., 
1922, 41, 153 — 171; cf. A., 1919, ii, 190; also Mixter, A., 1893, 
ii, 571). — The sulphur which is retained by carbon after a mixture 
of the two elements has been heated has now been further investi- 
gated and the author considers that it is chemically combined, 
although no definite compound has been isolated. The product 
is probably a mixture of carbon with a sulphide of carbon which 
is practically non-volatile at 1000°, although the quantity of 
sulphur retained depends on the nature of the carbon and on the 
extent of its surface (cf. Langmuir, A., 1915, ii, 467). It is pointed 
put that these results are analogous to those obtained by Lowry 
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and Hulett (A., 1920, ii, 536) and by Rhead and Wheeler (T., 
1912, 101, 831, and 1913, 103, 461) in the case of carbon and 
oxygen. It is suggested that the sulphur present in coal as iron 
pyrites is fixed by the carbon in the process of coking. H. J. E. 

Processes in Gas Generators and Blast Furnaces. H. von 

Juptner (Z. physikal. Chem ., 1922, 100, 231— 237) —A theoretical 
paper in which relationships between carbon monoxide and carbon 
dioxide in gas generators and blast furnaces is discussed. It is 
shown that the direct reduction of iron oxide by carbon in the 
blast furnace is advantageous, for it involves a reduction in the 
amount of fuel used, but the process is slow. In the electric blast 
furnace, better results are obtained with porous wood charcoal 
than with the denser coke, and also the liquid condition of the 
ore accelerates the process. J. E. S. 

The State of Carbonic Acid in Aqueous Solution. A. 
Thiel (Z. anorg. Chem., 1922, 121, 211 — 214). — A theoretical 
paper. Wilke (this vol., ii, 52) assumed that the increase in the 
strength of carbonic acid caused by the addition of neutral salts 
is due to the formation of orthocarbonic acid. This is shown to 
be incorrect. No other explanation is offered. W. T. 

Solubility of Potassium Permanganate in Solutions of 
Potassium Sulphate and Sodium Sulphate. H. M. Trimble 
(J. Amer. Chem. Soc., 1922, 44, 451 — 460). — The solubility of 
potassium permanganate in solutions of sodium sulphate and 
potassium sulphate of concentrations varying between 0 and 
10*75% and 0 and 21*80%, respectively, have been determined 
at 25°. The densities of the mixed solutions and of solutions 
of the single salts have also been determined for a series of con- 
centrations. It is shown that the solubility of potassium perman- 
ganate in solutions of potassium sulphate decreases with increasing 
concentration of the sulphate. In solutions of sodium sulphate 
the solubility increases to a maximum with increasing concen- 
tration of sodium sulphate. The maximum solubility lies at about 
6% of sodium sulphate, after which there is a slow decrease in 
solubility to a minimum in solutions which contain the maximum 
amount of sodium sulphate soluble in the presence of permanganate 
crystals. For the lower concentrations of each sulphate, potassium 
sulphate acts powerfully to decrease the solubility of potassium 
permanganate in solutions of sodium sulphate, whilst sodium sulphate 
increases its solubility in solutions of potassium sulphate to a much 
smaller degree. J. F. S. 

Thermal Decomposition of Potassium Permanganate. 

E. Moles and M. Crespi (Z. physikal . Chem., 1922, 100, 337 — 
345). — The thermal decomposition of potassium permanganate 
has been investigated at temperatures up to 542°. It is shown 
that pure dry potassium permanganate shows the first signs of 
decomposition at 200°. The pressures observed when perman- 
ganate is heated at lower temperatures than this are due to the 
presence of carbonates and substances containing water. The 
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decomposition is complete at 240°, and the oxygen pressure of 
the residue up to 485° corresponds with that of pure manganese 
dioxide. From 485° upwards the two dissociation curves diverge 
from one another, and this divergence indicates the formation of 
the complex assumed by Askenasy and Solberg (A., 1912, ii, 1167). 
The absorption equilibrium does not coincide with the liberation 
equilibrium, a behaviour which is also observed with manganese 
dioxide. From the dissociation values of potassium permanganate, 
the heat of dissociation has been calculated and the value 60,000 cal. 
obtained. The absence of potassium hydroxide in the residue after 
heating has been established from conductivity measurements, and 
it is therefore proved that potassium oxide is not one of the decom- 
position products of potassium permanganate as indicated by 
Rudorf (A., 1901, ii, 388) in the equation 10KMnO 4 =3K2MnO 4 + 
7Mn0o+2K 2 0+60 2 ; consequently it is assumed that manganite 
must be formed according to the equation 10KMnO 4 =2K 2 MnO 4 + 
SI^MnOg + 5Mn0 2 + 6 0 2 . % J. F. S. 

Electrolytic Production of Sodium Perborate. Peder 
Chr. Alsgaard ( J . Physical Chem ., 1922, 26, 137 — 155). — A long 
account of experimental work on the electrolytic preparation of 
sodium perborate is given (Tidskr. hem. Farm. Terap. Kristiania , 
1916, Nos. 17, 18), which is followed by an account of the author’s 
own experiments. It is shown that by electrolysing a solution 
containing 45 grams of borax, 130 grams of sodium carbonate, 
45 grams of sodium hydrogen carbonate, 2 grams of potassium 
dichromate, and 2 grams of sodium silicate per litre at 10° between 
a suitably shaped copper pipe as cathode and a platinum anode by 
means of a current of 6 amperes at 7 — 8 volts a yield of 11*55 grams 
of sodium perborate per litre may be obtained. This corresponds 
with a 40% current efficiency. [Of. J. Soc. Chem. Ind 1922, 326a.] 

J. F. S. 

The Preparation of Sodium Hydrogen Carbonate. E. 

Toporescu (Compt. rend., 1922, 174, 870 — 873). — A study of the 
equilibrium of the four salts, sodium chloride, sodium hydrogen 
carbonate, ammonium chloride, and ammonium hydrogen carbonate, 
with their saturated solutions at 15°, together with measurements 
on certain mixtures of two or three of them together. From the 
results, a solubility diagram has been constructed by Le Chatelier’s 
method (cf. A., 1921, ii, 248). From this diagram it is possible to 
calculate the amount of the different salts which will crystallise 
when a solution of known initial composition is progressively 
evaporated. W. G. 

The Manufacture of Sodium Carbonate by the Ammonia 
Process. H. Le Chatelier (Compt. rend., 1922, 174, 836 — 
841). — Using the results of Toporescu (cf. preceding abstract), 
diagrams are constructed by means of which it is possible to calculate 
the theoretical yields in the ammonia-soda process, under different 
conditions, and starting with mixtures of any initial composition. 
The theoretical maximum yield may be considerably reduced by 
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very slight changes in the initial composition. These results, 
obtained by studying the concentration of solutions initially very 
dilute, are applied to manufacturing conditions in which salts are 
added to a fixed amount of water, which is kept constant through- 
out the separation of the sodium hydrogen carbonate. It is possible 
to calculate the amount of water, on the one hand, or salt, on the 
other, which it may be necessary, under the manufacturing con- 
ditions, to add in order to get the maximum yield of pure sodium 
hydrogen carbonate. W. G. 

Density of Aqueous Solutions of Ammonium Perchlorate. 

A. Mazzucchelli and S. Anselmi (Gazzetta, 1922, 52 , i, 147 — 
152). — The densities of aqueous ammonium perchlorate solutions 
of p% concentration or n-normality are given by the equa- 
tions, d 15 =0*99913+4-6826 . 10‘ 3 . p+ 1*425 . 10" 6 . p 2 +2'10 ~ 7 . p 3 ; 
^25"0*99907 +4*7898 . 10~ 3 . p+l*920 . 10 5 . p 2 +l*33 . KT 8 . p 3 , and 
d 15 =0*99913+5*632 . 10~ 2 . w-5* 24 . 1CT 4 . rc 2 - 5*2 . 1(T 5 . n 3 . The 
results show that ammonium perchlorate dissolves in water with 
increase of volume at 25° and with decrease of volume at 15°, and 
thus support de Boisbaudran’s view (cf. Roozeboom, “ Heterogene 
Gleichgewichte,” II, i, 402) that no fundamental distinction can be 
drawn between salts dissolving with contraction and those dissolving 
with expansion of volume. T. H P. 

The Decomposition of Ammonium Nitrate by Heat. 

Horace Leonard Saunders (T., 1922, 121, 698 — 711). 

The Ammonium Carbonate-Carbamate Equilibrium. 

Rudolf Wegscheider ( Z . anorg . Chem ., 1921, 121, 110 — 112). — 
A theoretical paper in which the author makes an attempt to 
explain the divergences of the views of Faurholt (this vol., ii, 272) 
and the author (A., 1916, ii, 617) in connexion with the equilibrium 
in a solution of ammonium carbamate. It is shown that the 
equilibrium in such solutions cannot be regarded as definitely 
settled until some hypothesis is put forward which will explain the 
older results and those of Faurholt, or until it is shown that the 
results of Fenton and of Burrows and Lewis, despite their agreement, 
are erroneous. p g 

Purity of Atomic Weight Silver. I. Gases in Pure Silver 
and Iodine. Gregory Paul Baxter and Leon Woodman 
Parsons (J. Amer. Chem. Soc. } 1922, 44, 577— 591).— The amount 
of gases contained in silver and iodine which has been purified for 
atomic weight work has been determined. It is shown that iodine 
sublimed in air yields small quantities of gases when resublimed 
in a vacuum. The proportions varied from 0*0005% in the case 
of crude iodine to 0*00015% in the case of the purest material. 
These proportions are far smaller than those found by Guye and 
Germann (A., 1914, ii, 727). Crude silver, when converted into 
iodide in a vacuum, was found to yield 0-006% of gas, whilst the 
purest material when treated in the same way yielded only 0-00063 °/ 
In this case also, the proportion of gas found in the pure metai 
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is only one-seventh that found by Guye and Germann. The fore- 
going figures are based on the assumption that the iodine and the 
silver are responsible for all the gas evolved, and that the gas is 
as heavy as air. It has been shown to be likely that a portion of 
the gas obtained was either liberated from the walls of the apparatus 
or diffused through the reaction tube. Furthermore, in the case 
of silver, at least, a large portion of the gas was found to be hydrogen. 
There is therefore good reason to believe that the real percentages 
are smaller than those given above. When the maximum correc- 
tions are applied, the atomic weights of silver and of elements 
referred to silver are affected in the most unfavourable cases by 
only 0*002 unit. J. F. S. 

Purity of Atomic Weight Silver. II. Solid Impurities. 

Gregory Paul Baxter (J. Amer. Chem. Soc., 1922, M, 591 — 
594 ; cf . preceding abstract). — Atomic weight silver when examined 
spectroscopically shows the presence of only calcium as impurity, 
and this in an amount not greater than 0-00004%. It is therefore 
concluded that in the present state of the most accurate chemical 
analysis the purity of atomic weight silver is fully adequate. 

J. F. S. 

The Absorption of Nitrogen by Calcium and its Alloys. 

Otto Ruff and Hellmuth Hartmann (Z. anorg. Chem,., 1922, 
121, 167 — 177).- — Methods of preparing calcium alloys are given. 
The rate at which alloys rich in calcium absorb nitrogen depends 
on volume relationship, temperature, potential of the added metal, 
and the calcium nitride content of the alloy. The contraction 
of calcium in the formation of calcium nitride keeps the exposed 
surface porous, but pure calcium is almost passive towards nitrogen. 
Metals more strongly positive than calcium accelerate the adsorp- 
tion (K, Ba), of the others, some have no effect (Mg, Pb, Sn), others 
retard it (As, Sb), and some inhibit it (Bi, Cu, Zn). The addition 
of more positive metals has a loosening effect on the valency 
electrons of calcium. Calcium nitride acts as a catalytic agent 
in all cases. With calcium alloys containing 5% of the nitride, 
pure argon can be obtained from atmospheric nitrogen in a few 
minutes even at a temperature below 320°. W. T. 

Zinc Borate. T. C. N. Broeksmit (Pharm. Weekblad, 1922, 
59, 265 — 268). — The admixture of solutions containing equivalent 
weights of zinc sulphate and borax causes the precipitation of a 
gelatinous mass, which is very difficult to filter and wash. When 
dry, it contains boric acid, even after prolonged washing, but zinc 
oxide is also present. The precipitate is soluble in boric acid 
solution if it is kept moist, but becomes insoluble when dried. 

S. I. L. 

Thallous Nitrite in certain Complex and Double Nitrites. 

V. Cuttica and A. Paciello (Oazzetta, 1922, 52, i, 141 — 147). — 
Although thallium closely resembles in physical properties the 
heavy metals, thallous nitrite exhibits a chemical and physico- 
chemical behaviour quite different from that shown by the nitrites 
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of these metals. In aqueous solution, thallous nitrite, like the 
alkali nitrites, is highly dissociated, and the salt shows no tendency 
to form either complex or double nitrites. In the compounds 
described below, this nitrite enters with the character of the alkali 
nitrites. 

Cupric thallous nitrite [ thallous cuprinitrite ], Tl 3 [Cu(N0 2 ) 6 ], forms 
opaque, black, rounded crystals, yields pale green, aqueous solutions, 
and is decomposed by dilute acid, with formation of a blue solution 
and liberation of nitrous acid. At the ordinary temperature, both 
the solid salt and its aqueous solutions are stable. 

In order to trace the displacement of the equilibria produced 
in solution of cupri-nitrous complexes by variation of the relative 
concentrations of the components, conductivity measurements 
have been made on solutions containing cupric chloride and barium 
nitrite in different proportions. The conductivity-composition 
curve shows two inflexions, due to the appearance of two complexes 
corresponding with the ions [Cu(NOo)] and [Cu(N0 2 ) 2 ]. 

Thallous nickelonitrite , Tl 4 [Ni(N0 2 ) 6 ], forms stable, flesh-red 
crystals and yields stable, green, aqueous solutions. 

Barium thallous nitrite , TlN0 2 ,2Ba(N0 2 ) 2 , forms golden-yellow, 
prismatic crystals and is stable in the air and very readily soluble 
in water. 

Lead thallous nitrite , Pb(N0 2 ) 2 ,2TlN0 2 ,H 2 0, forms orange-yellow 
crystals and in aqueous solution, especially when heated, undergoes 
partial hydrolysis with separation of lead hydroxide. T. H. P. 


Thallium Bismutho-, Stibio-, and Arseno-thiosulphates. 

G. Canneri (Gazzetta, 1922, 52, i, 37 — 41 ; cf. Carnot, A., 1877, 
i, 50; Hauser, A., 1903, ii, 487 ; Szil&gyi, A., 1921, ii, 199, 207). — 
Thallous bismutho -thiosulphate, Tl 3 Bi(So0 3 ) 3 , prepared either from 
the double compound, Tl 2 S 2 0 3 ,2Na 2 S 2 0 3 ,8H 2 0 (cf. Vortmann and 
Padberg, A., 1890, 12), and bismuth chloride or from potassium 
bismutho-thiosulphate and a thallous salt, forms a sparingly 
soluble, microcrystalline, yellow powder. It is moderately stable 
in neutral solution at a low temperature, but decomposes with 
formation of sulphur dioxide and bismuth sulphide when gently 
heated, the decomposition being retarded by alcohol and accelerated 
by a trace of acid. The salt is soluble in excess of potassium bis- 
mutho-thiosulphate solution, yielding a clear liquid, with which 
alcohol forms a microcrystalhne, orange-yellow precipitate con- 
taining both thallium and potassium. 

Thallous stibio-thiosulphate , Tl 3 Sb(S 2 0 3 ) 3 , similarly prepared, 
forms a white, microcrystalline powder, and is stable in a dry 
atmosphere, but in presence of moisture rapidly reddens, owing 
to formation of antimony oxysulphide : 2Tl 3 Sb(S 2 0 3 ) 3 ^ SbOS 2 + 
4S0«+3T1 2 S 2 0 3 . 

Thallous arseno4hiosulphate f Tl 3 As(S 2 0 3 ) 3 , similarly obtained, 
forms a white powder and decomposes more readily than 
the preceding compounds, in accordance with the equations : 
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Density and Molecular Volume of the Oxides of Lanthanum, 
Praseodymium, Neodymium, Samarium, and Europium. 

Wilhelm Prandtl (Ber., 1922, 55, [J5], 692 — 694). — The densities 
of the earth oxides depend greatly on their method of preparation 
and on the temperature to which they have been subjected. The 
nitrates when ignited give very voluminous, porous oxides which 
cannot be freed from adsorbed gases and consequently have low 
densities. The oxides obtained from sulphates are only deprived 
of the last traces of sulphur trioxide with great difficulty. Com- 
pact oxides are most conveniently prepared from the oxalates; 
the present series is therefore obtained by ignition of the latter 
in an electrically heated furnace at about 900° until constant in 
weight. Praseodymium sesquioxide is prepared by the reduction 
of the black oxide, Pr 4 0 7 , by hydrogen at 900°. The following 
data are recorded : 




* 

Molecular 

Oxide. 

Colour. 

d\\ 

volume. 

La 2 O s 

Pure white 

6-51 

60-08 

Pr a 0 3 

Greenish -yellow 

6-87 

48-01 

Nd 2 0 3 

Reddish - bluish -grey 

7-24 

46-49 

Sm 2 0 8 

White with yellow tinge 

7-43 

46-96 

Eu a O s 

Almost white with reddish-yellow tinge 

7-42 

47-44 

Gd 2 0 8 

Colourless 

7-407 

48-96 

Pr 4 0 7 

Black 

6-71 


Eu 2 0 3 

(from the nitrate) 

6-55 

H. W. 

Corrosion of certain Aluminium 

Alloys. 

L. Holla 


( Oazzetta , 1922, 52, i, 79 — 87). — The author applies Desch’s method 
of investigating corrosion, in which the metal is made the positive 
pole in the electrolysis of sodium chloride solution (A., 1911, ii, 
381) to various aluminium-zinc and aluminium-magnesium alloys, 
which were prepared in a current of hydrogen in the electric 
furnace. 

[With Mario Frassineti.] — The results obtained with the 
aluminium-zinc alloys show that solid solutions of zinc in aluminium 
undergo corrosion in such a way that neither of the two components 
exerts a true protecting action on the other. This result indicates 
that, although the solution pressure of the aluminium is greater 
than that of the zinc, the phenomenon is not electrochemical, but 
purely chemical in character. Corrosion effected by means of 
electrolytic chlorine does not modify substantially the ratio between 
the weights of the disintegrated metals remaining adherent and 
those dissolved or precipitated when the alloys are treated with 
either sea- water or sodium chloride solution. The results obtained 
are fully confirmed by micrographic investigation of the corroded 
alloys. 

. [With Mario Bulli.] — Two magnesium-aluminium alloys con- 
taining (1) 5*68% Mg and 93*3% A1 and (2) 6*9% Mg and 92*18% 
Al, with small proportions of iron, silica, and carbon, were examined, 
the latter undergoing the more rapid corrosion. In either case, a 
voluminous precipitate, mostly aluminium hydroxide, was formed, 
and the proportion of magnesium removed was greater than that 
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of the aluminium. The protective action of the adherent stratum 
of aluminium hydroxide exerts an important influence on the 
course of the corrosion, rendering it discontinuous. T. H. P. 

Solubility of Aluminium Nitrate Crystals in Solutions of 
Nitric Acid of Various Strengths at Various Temperatures. 

Lowell H. Milligan (J. Amer. Chem. Soc ., 1922, 44, 567 — 570). — 
The solubility of the ennea-hydrate of aluminium nitrate has been 
determined in nitric acid of concentrations varying from 4*98% 
to 72*4% at 04°, 20°, 40°, and 60°. The solubility increases with 
increasing temperature for constant nitric acid concentration, and 
for the same temperature decreases rapidly with increasing nitric 
acid concentration. J. F. S. 

The Electrochemical Behaviour of Alloys of Manganese 
with Copper, Nickel, Cobalt, and Iron. G. Tammann and 
E. Vaders (Z. anorg. Chem., 1922, 121, 193 — 208). — The mixed 
crystals of manganese with other metals show the following limiting 
concentrations for the action of chemical reagents and in their 
electrochemical behaviour : Au-Mn 0-50 mol. Au. Ag-Mn 0*75 
mol. Ag. Cu-Mn 0-50 mol. Cu. Ni-Mn 0*50 mol. Ni. Co-Mn 
0*50 mol. Co. Fe-Mn none. The manganese employed was not 
pure, and therefore these limits are only approximate. More silver 
(0*75 mol.) is necessary to protect the manganese than the more 
positive metal copper (0*5 mol.). This limit in the case of silver 
holds for precipitation of metals as well as for the potential of the 
alloys. 

In the case of copper, however, a sharp limit for the action of 
chemical reagents could not be obtained, but the potential showed 
a sudden change at the concentration 0*5 mol. Cu, and the decom- 
position potential of the element CulMnClglMn^Cu^is independent 
of the composition of the alloy when x < 5 ; with x > 5 it decreases 
with decreasing amount of copper to zero. The same applies to 
the nickel and cobalt alloys. In the case of nickel-manganese 
alloys a sharp limit (0*5 mol. Ni) is found for the evolution of 
hydrogen from hydrochloric acid, and for the precipitation of 
cadmium from cadmium chloride solutions; this limit does not 
exist in the case of the cobalt-manganese alloys. Iron is the 
least able to protect the manganese in these alloys. W. T. 

Preparation of Green Manganous Sulphide. Friedrich L. 
Hahn (Z. anorg. Chem., 1922, 121,209—210). — For the preparation 
of the green sulphide the following procedure is necessary. One 
hundred grams of manganese sulphate are dissolved in 300 c.c. 
of water. One hundred c.c. of 20% ammonia solution are saturated 
with hydrogen sulphide, and another 100 c.c. of the ammonia added 
(colourless ammonium sulphide). Thirty c.c. of this are saturated, 
with sulphur at the boiling temperature and then made up to 
100 c.c. with the colourless solution (yellow ammonium sulphide). 
To a boiling mixture of 5 c.c. of the manganese solution, 20 c.c. 
of 20% ammonia, and 100 c.c. of water, are added 30 c.c. of the 
yellow ammonium sulphide. The precipitated manganese sulphide 
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is dark green. To this is immediately added the colourless and 
yellow ammonium sulphide and the warm manganese salt is added 
in portions, the mixture being kept almost boiling and well stirred. 
If the manganese salt is added too rapidly, the flesh-coloured 
sulphide separates. W. T. 

Structure and Simple Displacement of Iron. 0. Muggb 
( Z . anorg. Chem., 1921, 121, 68 — 72). — In previous papers ( Jahrb . 
Min., 1899, 2, 63; 1901, 14, 314), it was shown that ordinary 
(a) iron could not possess a plane -centred cubic structure. It is 
now shown, in keeping with the measurements of Westgren and 
Lindh (this vol., ii, 152), that the simple displacement of iron is in 
keeping with a space -centred cubic structure. The simple dis- 
placement which accompanies the working of a-iron is impossible 
in y-iron above the transition point. Consequently, the behaviour 
of a-iron on working is quite different from that of y-iron. A 
characteristic feature of the simple displacement in the working 
of a-iron is a relatively large increase in volume, which may amount 
to two-thirds. This is due to the formation of relatively wider 
concave channels. J. F. S. 

The Colour of Ferric Oxide. J. Arvid Hedvall ( Z . anorg. 
Chern., 1922, 421, 217 — 224). — The colour of ferric oxide may 
vary from bright yellow to bluish-black. The light -coloured 
variety is obtained by the cautious heating of any of the sulphates 
of iron ; the darker varieties are obtained by heating any of the 
other compounds of iron. The sulphate also gives the darker variety 
on heating with a flux or alone at 650°. When heated at 650 — 
1000°, all the varieties become brown or dark violet ; above 1000°, 
they become black or bluish-black (the colour of specular iron 
ore). Heating at above 650° causes a permanent change in colour. 
These varieties are explained either by the assumption of the 
existence of several stable modifications of ferric oxide or by that 
of different crystalline forms of the same modification. The author 
examined specimens of feme oxide prepared by twenty-seven 
different methods; they were all crystalline. The bright yellow 
variety consisted of thin plates, the others were small grains or 
short prisms. They all gave the same X-ray spectrum, and there- 
fore belong to the same system. The change from the light yellow 
to the darker variety was studied ; it took place at 700°, the leaflets 
losing their form and becoming granular. W. T. 

Cobalt-Tungsten Alloys. Karl Kreitz (Metall u. Erz , 
1922, 19, 137 — 140). — In the cobalt-tungsten series there is evidence 
of the formation of two compounds, Co 6 W, melting at 1500° and 
CoW, melting at 1650°. Between 0 and 40% of tungsten, the 
alloys consist of a series of mixed crystals; from 40—70% of 
tungsten, of a mixture of eutectic and mixed Crystals or of 
eutectic and the alloy CoW, according as the tungsten is less or 
more than 45%. The eutectic contains 44-5% of tungsten and 
melts at 1480°. Addition of tungsten to cobalt rapidly increases 
the hardness and brittleness and reduces the specific electrical 



ii. 382 


ABSTRACTS OB CHEMICAL PAPERS. 


conductivity. Up to 3% of tungsten the alloys are more readily 
attacked by sulphuric acid than is cobalt; with more than 3% 
the resistance of the alloys to attack by acids rapidly increases. 
[Cf. J . Soc. Chem. Ind., 1922, May.] A. R. P. 

The Hydrolysis of the Roseocobaltic Salts. P. Job (Compt. 
rend., 1922, 174, 943 — 946). — By a quantitative application of the 
method previously described (this vol., ii, 301), using an oxygen elec- 
trode, the author has shown that, under the influence of hydroxyl 
ions, the roseocobaltic salts are converted into hydroxo-salts and 
that the equilibrium constant of this reaction at 16° is 6 X 10~ 10 . 
The constant of hydrolysis of the roseo-ion is calculated as being 
1*2X10*. W. G. 

Electrolytic Reduction of Chromic Chloride to the Bivalent 
State. M. C. Taylor, W. A. Gersdorff, and E. J. Tovrea 
(J. Amer. Chem. Soc., 1922, 44, 612 — 614). — When chromic chloride 
solution is electrolysed in a two-compartment cell between a 
spiral spongy lead cathode and five graphite anodes, it is reduced 
to chromous chloride. With a total cathode surface of 1*24 (dcm.) 2 
and a current of 1*6 amperes, a current efficiency of 96% may be 
obtained over the period required to reduce 87% of the chromium, 
if the solution is kept stirred and if the current is reduced when 
hydrogen commences to be evolved. With a steady and unchanged 
current strength the efficiency is only 53% for the same amount 
of reduction. J. F. g. 


Normal Chromium Azide and the Formation of Complex 
Salts. E. Oliveri-MandalA and G. Comella (Oazzetta, 1922, 52, 
b H2 — 115). — The compound ON 9 ,3C 6 H 5 N, the behaviour of which 


indicates it to be a complex salt of the formula Cr J 

(cf. A., 1919, ii, 468), may be obtained in better yield and purer 
condition by concentrating in a vacuum an alcoholic solution of 
chromium azide containing pyridine in solution. 

Chromium azide , Cr(N 3 ) 3 , prepared by prolonged treatment 
of an absolute alcoholic solution of crystallised chromium nitrate 
with anhydrous sodium sulphate and evaporation of the filtered 
“quid with the calculated proportion of sodium azide in a vacuum, 
forms a highly hygroscopic, dark green, amorphous mass. If the 
alcoholic solution of the chromium azide is not thoroughly dry, 
partial hydrolysis occurs, with formation of the basic azides, 
OH-Cr(N 3 ) 2 and CrN 3 (OH) 2 . 

The compound CrN e ,3NaN 3 forms green crystals, with ammonia 
yields a blue coloration and with silver nitrate, not silver azide, 
but a highly explosive complex salt, so that it evidently contains 
[Cr(N 3 ) 6 ]"\ analogous to [Cr(CN) 6 ]"' and 
[Cr(SCN) e ] . The corresponding free acid, H 3 CrN 18 , could not 
be isolated owing to its ready decomposability. T. H. P. 


New Views on the Constitution of the Chromic Acid. 

N. R. Dhab ; (Z anorg. Chem., 1921, 121, 99— 102).— A theoretical 
paper in which the author considers the behaviour of nhrmnin 
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acid in solution. It is suggested that chromic acid is an acid of 
medium strength, and that it dissociates in the two stages H 2 Cr0 4 ^ 
H*+HCr0 4 ', HCr0 4 ' zr H # +Cr0 4 ", but the dissociation constant 
of the first stage is extremely large in comparison with that of the 
second stage. Similar behaviour is found in the case of maleic 
and dipropyl malonic acid. J. F. S. 

The Preparation of Gaseous Metallic Hydrides from Alloys 
and Solutions. Fritz Paneth, Adolf Johannsen, and Max 
Matthies (Ber., 1922, 55, [J3], 769 — 775). — The gaseous hydrides 
of bismuth (A., 1919, ii, 67—68) and tin (A., 1920, ii, 41) have 
been obtained by melting the respective metals with magnesium 
and decomposing the products so formed with dilute acids. The 
yields, however, are very small and uncertain. Numerous attempts 
nave therefore been made to find more favourable conditions for 
the formation of the alloys, but these have not resulted in any 
improvement in the preparation of the hydrides; and have led the 
authors to the conclusion that the process cannot be regarded 
as a simple decomposition of the magnesium bismuthide or stannide. 
Evidence in favour of this view is found in the observation that 
the relatively best yields of hydride are obtained from those 
portions of the mixtures in which the magnesium and tin or bismuth 
have not been melted together completely, that bismuth hydride 
is obtainable from magnesium which is merely coated with fused 
mbtallic bismuth, that the well-defined compounds, Na 3 Bi and 
Na 4 Sn, do not give a trace of metallic hydride, and, in particular, 
that thorium-C' deposited on magnesium foil continues to evolve 
the metallic hydride for a long time after removal of the thin 
film is complete. It therefore appears possible to obtain metallic 
hydrides from suitable solutions of the metals instead of from 
their alloys and, in this connexion, the production of tin hydride 
by the action of magnesium on a solution of tin sulphate is 
described in detail; the operation proceeds with such uniformity 
and gives such good yields that it is suitable for lecture demon- 
stration purposes. A solution of stannous chloride in hydro- 
chloric acid may replace that of tin sulphate, but, in this case, 
the deposit formed when the gas is led through the heated Marsh 
tube consists of colourless stannous chloride (due to the hydrogen 
chloride carried forward in the gas) instead of metallic tin. This 
possibly accounts for the previous non-observance of the formation 
of tin hydride when tin is used for evolving hydrogen in Marsh’s 
test for arsenic. H. W. 

The Preparation of Gaseous Metallic Hydrides by the Spark 
Discharge. Fritz Paneth, Max Matthies, and Edgar 
Schmidt-Hebbel (Ber., 1922, 55, [JB], 775 — 789). — Attempts are 
described to produce bismuth hydride by passing active hydrogen 
over bismuth powder, but the gas is not formed in identifiable 
amount. Small quantities of it are produced when rods of bis- 
muth are used as electrodes in the formation of active hydrogen. 
Better results are obtained by the analogous use of lead, and the 
further experiments are mainly performed with this metal. The 
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yields with the disposition of apparatus outlined above are small 
and very irregular, in spite of the apparent uniformity in the 
conditions, but some improvement can be effected by using finely 
divided lead or, preferably, granulated lead packed round the 
platinum electrode and arranging the tube (it is figured and 
described fully in the original) in such a manner that the hydride 
produced is removed rapidly from the neighbourhood of the 
discharge. Even under these conditions, the experiments are 
very uncertain, and the yields of hydride are found to diminish 
with increasing purity of the reagents, thus indicating that some 
impurity is functioning as catalytic accelerator. Systematic search 
has shown that methane and the vapours of ethyl alcohol, ethyl 
ether, glycerol, light petroleum, paraffin, and the pyrogenic vapours 
from caoutchouc and paper have a very marked positive action. 
On the other hand, mercury, oxygen, iron, iodine, sulphur, sulphur 
dioxide, hydrogen sulphide, silicon hydride, ammonia, arsine, and 
stibine have no appreciable effect. Subsequent experiments are 
therefore performed in general with the addition of coal gas which 
is purified by successive treatment with concentrated sulphuric acid, 
alkaline sodium hyposulphite solution, potassium hydroxide (50%), 
calcium chloride, and phosphorus pentoxide. The arrangement of 
the apparatus is sketched and described in detail in the original. 
The product, which is condensed by liquid air, contains the metallic 
hydride mixed with a relatively large excess of hydrocarbons or 
the products derived from them under the action of the electric 
discharge, and the mixtures cannot be approximately separated 
by any available process of fractionation. It is therefore necessary 
to elaborate a method for the analysis of minute amounts of metallic 
hydride in the presence of an indefinite mixture of hydrocarbons. 
This is effected by decomposing the hydride by heat and measure- 
ment of the pressure of the resultant gases ; the latter are cooled 
by liquid air, whereby only the hydrogen remains in the gaseous 
condition, and this is then absorbed by a heated palladium capillary. 
The pressure of residual gas is then estimated Tinder the same 
conditions as previously, the difference in the readings giving the 
amount of hydrogen. The deposit of metal is weighed. The 
method gives satisfactory results with stibine and with tin hydride, 
to which the formula, SnH 4 , is assigned. With lead hydride it is 
unsatisfactory, since this substance cannot be separated by frac- 
tionation from unsaturated hydrocarbons, which subsequently 
become hydrogenated by the hydrogen derived from the hydride. 

Under the experimental conditions adopted, volatile hydrides 
are formed from lead, bismuth, tin, antimony, tellurium, germanium, 
arsenic, and selenium, but not from aluminium, zinc, or mercury. 

H. W. 
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New Hypothesis oi the Origin of Natural Fuels. G. Cal- 
cagni ( Oazzdta , 1922, 52, i, 87 — 93). — The author advances and 
discusses the view that coal, natural graphite, petroleum, etc., 
may have had their origin in organic compounds, even of great com- 
plexity, existing on the earth long prior to the appearance of life. 

T. H. P. 

The Constitution of Anthracite. Arthur Grounds (J. Soc . 
Chem. Ind ., 1922, 41, 88 — 93t). — Three constituents can be recog- 
nised in anthracitic coals, namely fusain, occurring to the extent 
of about 1% or less, a glossy constituent similar in appearance to 
the vitrain of bituminous coals and designated ^-vitrain, which 
forms the major portion of the seams, and a •constituent similar 
to the clarain of bituminous seams present to the extent of 5 — 
10% at most in the anthracites examined. The fusain was gener- 
ally soft, porous, and pulverulent, and could be separated from 
the other constituents by fractional sieving. In certain cases, 
a harder variety was found associated with the soft fusain, and 
this contained a higher percentage both of ash and of volatile organic 
matter than the latter. Whilst the fusain in bituminous seams 
usually contains less volatile organic matter than the associated 
coal, the anthracitic fusain sometimes contains more and some- 
times less. In one case, the dense fusain contained 23*22% com- 
pared with 11*60% for the adjacent ^-vitrain, calculated on a 
moisture- and ash-free basis. The ash of fusain varies widely 
from about 3*0 — 15*0% and is much higher than the ash of \p- vitrain, 
which usually varies from 0*1 to 1*5%. The water-soluble con- 
stituent of the ash of ^-vitrain amounts to 1*7 to 6*9% of the total, 
and thereby differs widely both from that of vitrain, which usually 
contains about 70% of water-soluble substance, and of fusain, which 
varies from 10 to 50%. This variation with fusain is doubtless 
due to its porous nature, which allows the percolation of saline 
solutions which deposit their solid matter in the fusain on being 
subjected to concentration by heat. In all the seams examined, 
the ^-vitrain gives an almost constant Al 2 Oo : Si0 2 ratio of 1*10, 
very similar to that of the fusain examined by the author (1*17), 
but very different from that of the ordinary vitrain of bituminous 
seams (2*55). G. F. M. 

Some Constituents of Lignites. II. E. Ciusa and M. 
Croce ( Oazzetta , 1922, 52, i, 125 — 128; cf. A., 1921, ii, 343). — 
The various natural organic compounds found in lignites may be 
grouped, according to their melting points, in the following classes : 

(1) fictehte, m. p. 46°; dinite, m. p. 35°; and scheerite, m. p. 44°; 

(2) simonellite, m. p. 62°; (3) konleinite, m. p. 108 — 114°; (4) 
branchite, m. p. 75—81°; bombiccite, m. p. 75°; hartite, m. p. 
75°; the hydrocarbon of Temi lignite (loc. cit.), m. p. 75°, and 
hofmannite, m. p. 71°. 
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The authors find that, when purified, all the substances of 
group (4), as well as mixtures of them, have m. p. 74 — 75°, and 
all have compositions and molecular weights corresponding with 
the formula CgoH^. 

The dihydrocamphene, C20H34, m. p. 74 — 75°, obtained by 
Etard and Meker (A., 1898, i, 443), and by Houben (A., 1906, i, 21), 
has been prepared by various methods and is found to have m. p. 
85 — 86° (cf. Hesse, A., 1906, i, 375), its mixture with hartite having 
m. p. 52°. T. H. P. 

Fossil Wax of Monte Fald. R. Ciusa and R. Vois (Gazzetta, 
1922, 52, i, 135 — 136). — This wax, m. p. 47 — 49° (crude), 50 — 52° 
(purified), contains the paraffin hydrocarbons C^H^, C^H^, and 
^26^54> together with higher members of the series, and is free 
from compounds containing sulphur or oxygen. T. H. P. 

Stasite, a New Mineral Dimorphous with Dewindtite. 

Alfred Schoep (Compt. rend., 1922, 174, 875 — 877). — -As a dirty 
yellow material, this occurs mixed with torbemite at Kasolo, 
Katanga, Belgian Congo. Under the microscope, it is seen to 
consist of minute, flattened prisms of a golden-yellow colour and 
with straight extinction, d 5-03. In the oxidising flame it fuses 
to a black globule, and it is soluble in nitric acid to a yellow solution. 
The extremes of several analyses made on two lots of material 
dried at 100° are given under I (also CaO 0-30, MgO trace). 

PbO. U0 3 . P 2 0 8 . Ign. H 2 0. Insol. 

I. 25-53— 26-20 55-77—56-28 10-32—10-60 6-24—6-71 5-60 0-40—1-17 

II. 26-40 57-19 10-68 — 5-70 — 

The mean values calculated to 100% given under II correspond 
with the formula 4Pb0,8U0 3 ,3P 2 0 6 ,12H 2 0, identical with that 
for dewindtite (this vol., ii, 305). The new mineral is thus dimor- 
phous with dewindtite, differing from it in colour, density, and 
form of the crystals. L. J. S. 

Aphthitalite from Kilauea. H. S. Washington and H. E. 
Merwin ( Amer . Min., 1921, 6, 121— 125).— On the walls of hot 
(about 800°) crevices in new lava are bright blue encrustations of 
small, hexagonal plates of aphthitalite, which on cooling become 
nearly white. In cooler parts of the crevices the encrustation 
consists of thenardite. The aphthitalite is optically uniaxial with 
cu 1-487, c 1-492 ; analysis gave 

SO s . Cl. K a O. Na 2 0. CaO. CuO. H 2 0. Insol. Total. 

51-50 0-03 23-72 22-76 0-39 0-46 0-25 0-76 99-87 

corresponding with K 2 S9 4 43-88, Na 2 S0 4 52-12, or K 2 S0 4 : Na 2 S0 4 
about 1 : 1-5. The variable composition of aphthitalite and its 
relation to arcanite (orthorhombic K 2 S0 4 ) are discussed. An- 
hydrous copper sulphate crystallised from hot sulphuric acid is 
orthorhombic (pseudo-hexagonal) with p 1-72 and y— a 0-02, and 
is thus related crystallographically to the alkali sulphates. * The 
alkalis and copper were probably volatilised as sulphides, which 
in contact with the air are deposited as sulphates. L. J. S. 
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A Tantalate and Columbite from South Dakota. William 
P. Headden ( Amer . J. Sci ., 1922, [v], 3, 293 — 299). — Analyses 
of fragments of brown or greyish-black columbite : I — III, from 
the Old Mike mica mine in Custer Co. ; IV, from Harney City, 
Pennington Co. ; V and VI, from Tin Mountain, Custer Co. Frag- 
ments of a black tantalate (presumably tapiolite) gave VII — XIII. 
Crystals determined to be tapiolite from Prospect (near the Old 
Mike mica mine) gave XIV. 



cb a o fi . 

Ta 8 0 5 . 

Ti0 2 . 

Sn0 2 .* 

FeO. 

MnO. 

Total. 

d. 

I. 

68*00 

9*88 

0*53 

0*88 

5*45 

14*79 

99*53 

5*201 

II. 

67*20 

10*10 

0*92 

0*96 

5*96 

15*08 

100*22 

5*421 

III. 

63*90 

13*74 

0*80 

0*54 

5* 92 

14*95 

99*85 

6*496 

IV. 

34*60 

46*02 

1*52 

0*38 

13*32 

4*31 

100*15 

6*444 

V. 

27*22 

63*47 

1*30 

0*44 

11*91 

5*66 

100*00 

6*725 

VI. 

28*81 

63*67 

1*63 

0*38 

12*00 

5*20 

100*69 

6*845 

VII. 

8*63 

69*55 

1*50 

5*29 

10*84 

4*19 

100*00 

6*954 

VIIT. 

5*49 

76*08 

2*84 

0*22 

14*16 

1*21 

100*00 

7*019 

IX. 

6*97 

77*24 

0*81 

1*18 

13*60 

1*02 

100*82 

7*180 

X. 

6*66 

78*28 

1*33 

0*28 

13*35 

1*22 

100*62 

7*468 

XI. 

4*32 

79*50 

0*92 

0*32 

13*42 

1*56 

100*04 

7*794 

XII. 

3*69 

81*40 

0*58 

0*12 

12*55 

1*73 

100*07 

7*878 

XIII. 

1*97 

83*57 

trace 

0*10 

13*28 

1*19 

100*10 

7*975 

XIV. 

5*18 

77*23 

1-38 

0*32 

14*84 

0*42 

100*00 

7*190 


* Including some W0 8 ; small amounts of cassiterite have been deducted. 

From these analyses it is seen that with increasing tantalic acid, 
not only is there an increase in density, but also iron replaces 
manganese. L. J. S. 


Analytical Chemistry. 


Xylenol-blue and its Proposed Use as a New and Improved 
Indicator in Chemical and Biochemical Work. Abraham 
Cohen (Biochem. J., 1922, 16, 31 — 34). — The author recommends 
as an indicator 5-hydroxy- 1 : 4:-dimethylbenzenesulph<mephthalein 
(xylenol-blue), which has an acid range from P H 1*2 (red) to P H 
2*8 (yellow), and an alkaline range from P H 8*0 (yellow) to P H 9*6 
(blue). This new indicator possesses several advantages over 
thymol-blue, in place of which it can be successfully employed. 

W. 0. K. 

Influence of Ethyl Alcohol on the Colour Change of Phenol- 
phthalein. Rudolf Wegsoheider ( Z . physikal . Chem ., 1922, 
100, 532 — 536). — It is shown that the presence of alcohol in 
acidimetric titrations increases the amount of alkali necessary to 
produce a colour change with phenolphthalein as indicator. The 
cause of the slight increase is discussed and it is shown to be prob- 
able that a combination of the alcohol with the phenolphthalein 
explains the experimental results. (Cf. Hildebrand, A., 1909, ii, 25). 
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The AppUcation o! the Iodine Electrode in Potentiometric 
Titrations. I. M. Kolthoff (Bee. trav. chim ., 1922, 41, 172 — 
191). — When an iodine electrode is used for the titration of an 
iodide by means of silver nitrate, it is found that in a neutral 
solution an error of 0*8% occurs, probably due to adsorption. In 
a solution containing free sulphuric acid the error is negligible, 
although the potential requires a considerable time to reach con- 
stant value. By means of the iodine electrode, an iodide may bo 
titrated with silver nitrate in presence of an equivalent quantity 
of bromide or twenty times the equivalent of chloride. Mercuric 
perchlorate is a suitable reagent for accurate titration of iodides; 
mercuric nitrate in nitric acid solution is useless, as the acid oxidises 
a portion of the iodide. By using the perchlorate, a quantity 
of iodide as small as 0-6 mg. may be estimated with accuracy; 
good results are obtained in presence of an equivalent quantity 
of bromide or a large excess of hydrochloric acid. 

Mercuric chloride may be estimated accurately by the potentio- 
metric method by using the iodine electrode. Other metals have 
been investigated from this point of view, and it is found that the 
method is applicable to thallous salts, probably to palladium and 
some other rare metals, but not to lead or bismuth. H. J. E. 

Hydrated Oxalic Acid as an Oxidimetric Standard. 

Arthur E. Hill and Thomas M. Smith (J. Amer . Chem. Soc., 
1922, 44, 546 — 557). — The trustworthiness of crystallised oxalic 
acid as a standard in oxidation processes has been investigated. 
It is shown that crystals of hydrated oxalic acid as usually pre- 
pared from aqueous solution contain several tenths per cent, of 
included water, which is not entirely lost by four months’ exposure 
to atmospheres of the same aqueous tension as the crystals or higher. 
Crystals superficially dry will lose this included water in about 
twenty-four hours if ground to pass a 100-mesh sieve and set in 
an atmosphere of an aqueous tension in equilibrium with the 
hydrate. A mixture of the hydrated and anhydrous oxalic acid 
is the only desiccating agent giving an aqueous tension in equilibrium 
with the hydrate at all temperatures. The powdered hydrate 
can be dried in about an hour in a current of air passed over this 
desiccating agent, so that its oxidimetric value agrees with that 
of sodium oxalate within 0-025%. J. F. S. 

Pipettes. Verney Stott (J. Soc. Glass Tech., 1921, 5, 307 — 
325). — Pipettes should be adjusted for a particular time of delivery, 
and when testing pipettes it is important to record both the time 
of delivery and the capacity. The time required for the delivery 
of the contents of the pipette should be within certain limits, 
since pipettes are untrustworthy if the time of delivery is too short 
and also if it is too long. A definite time should be allowed for 
drainage when graduating, testing, or using pipettes. W. P. S. 

Device for the Removal of Fumes. M. Fischler (Chem. 
Zeit., 1922, 46, 224). — A device for the removal of fumes during 
the oxidation of organic substances with sulphuric and nitric acids 
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consists of a wide earthenware or sheet iron tube which is bent 
so as to enter the flue of a fume chamber; the lower end of the 
tube is provided with a small siphon trap whilst a wide side-tube 
receives the neck of the flask in which the material is being treated. 
A tubulure on the side tube admits the bent stem of a tapped 
funnel so that further quantities of acid may be added to the 
flask when necessary. The upper end of the tube may be slotted 
to receive a burner which aids the draught. W. P. S. 

Detection of Oxygen in Organic Compounds. Jean 
Piccard (Helv. Chim. Acta , 1922, 5, 243 — 244). — It is suggested 
that the fact that solutions of iodine in solvents free from oxygen 
are blue, but brown in alcohol, ether, or acetone, can form the basis 
of a method for the qualitative detection of oxygen in organic 
compounds. Since the brown colour depends on the formation 
of an additive compound with the oxygen atom, iodine in excess 
of this requirement must be avoided. Thus, although benzene 
containing 2% of ether dissolves iodine with a colour scarcely 
distinguishable from that obtained with pure benzene, a distinct 
brown colour is observable on the addition of the same proportion 
of ether to a solution (almost colourless) of iodine in one million 
parts of benzene if a layer 90 cm. deep be examined. J. K. 

Clinical Method for the Estimation of Chlorides in Blood. 

Herman Friend (J. Biol. Chem., 1922, 51, 115 — 119). — For 
clinical purposes, plasma and not whole blood should be used for 
chloride estimations. In the method described, the plasma is 
separated immediately to prevent alterations in the distribution, 
precipitated by shaking with alumina cream, and chlorides estim- 
ated in the filtrate by titration with silver nitrate. E. S. 

Catalytic Analyses. I. Estimation of Chloric Acid. 

Shin-ichir6 Hakomori (J. Chem. Soc. Japan, 1922, 43, 62 — 70). — 
This method is based on the fact that the ferrous-ion acts as a 
catalyst in the reaction between chloric acid and hydriodic acid 
(Green, J. Physical Chem., 1908, 12, 389). To a solution containing 
approximately potassium iodide 10%, ferrous ammonium sulphate 
3%, and 0*2% of the sample, about 3A-hydrochloric acid is added, 
and after ten to fifteen minutes the mixture is titrated with sodium 
thiosulphate solution. K. K. 

The Estimation of Total Sulphur in Urine. Robert 
Robison (Biochem. J., 1922, 16, 134 — 136). — Sulphur can be best 
estimated in the urine by a modification of Benedict’s method. 
2-5 C.c. of a solution of copper nitrate (40 grams) and copper chloride 
(15 grams) in water (100 grams) are added to the urine (10 c.c.) 
and the mixture is evaporated to dryness, and then heated over a 
plate or small flame to oxidise the sulphur. After being heated 
for a further twenty minutes, the residue is dissolved in 2^-hydro- 
chloric acid (10 c.c.) and diluted with distilled water (300 c.c.). 
The oxidised sulphur is then estimated as barium sulphate. 

W. O. K. 
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Analysis of Chlorosulphonic Acid. G. Weissenberger 
and A. Zoder (Z. anal. Chem ., 1922, 61, 41 — 48). — Volumetric 
methods, which depend on the estimation of the total acidity of 
the sample (after suitable dilution) and subsequent titration of 
the hydrochloric acid, yield untrustworthy results owing to the fact 
that the large quantity of sulphate ions present interferes with 
the titration of the chloride by Mohr’s or Volhard’s methods. 
The quantity of chlorosulphonic acid and of free sulphurio acid 
found is too high and the sulphur trioxide is too low. Gravimetric 
methods yield correct results for the hydrochloric acid and the 
sulphuric acid. Fairly correct results are also obtained by dis- 
tilling the sample and collecting the portion which has b. p. 154 — 
156°. W. P. S. 

Estimation of very small Quantities of Injurious Acids 
in Air. G. Lambris (Z. anal. Chem., 1922, 61, 20 — 40). — Flue 
gases may contain sulphuric, sulphurous, and hydrochloric acids, 
which, when allowed to escape into the atmosphere, may have 
an injurious effect on vegetation. A method for the estimation 
of these acids consists in passing the air at the rate of about 100 
litres per hour for two or three hours through an absorption vessel 
packed with cotton wool moistened with water and then through 
a second vessel containing cotton wool moistened with hydrogen 
peroxide. The sulphuric and hydrochloric acids are absorbed in 
the first vessel, whilst the sulphurous acid is absorbed and oxidised 
to sulphuric acid in the second vessel. The contents of the vessels 
are subsequently titrated and the quantities of the different acids 
estimated in the usual way. About 10% of the sulphurous acid 
is retained in the first vessel ; this may be removed and conveyed 
over into the second vessel by means of a current of air free from 
acidity, or its quantity may be estimated by neutralising the 
contents of the vessel, using methyl-orange as indicator, then 
adding hydrogen peroxide, and titrating the sulphuric acid formed 
by the oxidation of the sulphurous acid. The method is suitable 
for the estimation of 1 part of acid per 500,000 parts of air. 

W. P. S. 

Estimation of Sulphate-ion as Barium Sulphate I. 

K. P. Chattebjee (Z. anorg. Chem., 1922, 121, 128 — 134). — The 
author carried out the precipitation under various conditions. 
The amount of hydrochloric acid added to make the precipitate 
granular and easily filtered should not exceed 0-1% of the volume 
of the liquid. Excess of barium chloride is not as detrimental as 
an excess of hydrochloric acid provided the precipitate is well 
washed. Rapid precipitation results in a stronger adsorption of 
the mother-liquor than slow precipitation. Dry barium sulphate 
gives up the adsorbed chloride more readily than the wet salt. 

W. T. 

Cathodic Deposition of Tellurium and Selenium from 
their Oxy-acidis and their Electroanalytical Estimation. 

Erich Miller [with Menzel and Schubert] (Z. physikal. Chem ., 
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1922, 100, 346 — 366). — The detection of selenium and tellurium may 
be effected as follows : (a) selenium : — 2 c.c. of the solution containing 
selenium is treated with 3 drops of concentrated sulphuric acid and a 
few small crystals of hydrazine sulphate and heated . A red coloration 
or precipitate indicates the presence of selenium. This reaction is 
sensitive to 5 mg. of selenium per litre ; (b) tellurium : — 1 c.c. of 
solution with 1 c.c.of concentrated ammonia and a few crystals of 
hydrazine sulphate when boiled give a brown coloration or precipitate 
if tellurium is present. This reaction is sensitive to 10 mg. of tellur- 
ium per litre ; (c) selenium and tellurium in the same solution : — 
3 c.c. of solution are treated with 3 drops of concentrated sulphuric 
acid and a little hydrazine sulphate and boiled, a red coloration 
of selenium results ; this is filtered, the filtrate made alkaline with 
ammonia, more hydrazine sulphate added, and the solution again 
boiled ; a brown coloration indicates tellurium ; (d) selenious acid in 
the presence of selenic acid : — 3 c.c. of the solution are treated with 
5 c.c. of concentrated sulphuric acid and a little sodium sulphite 
and boiled ; a red precipitate or coloration indicates selenious acid. 
The reaction is sensitive to 5 mg. of selenium per litre. After 
filtration, 3 c.c. of concentrated hydrochloric acid and more solid 
sodium sulphite are added and the solution is boiled; a red pre- 
cipitate or coloration indicates selenic acid; the sensitiveness is 
the same as above; (e) tellurous acid in the presence of telluric 
acid : these two acids cannot be detected in the presence of one 
another by simple reduction, since both acids are reduced, although 
at different rates. On electrolysis in sulphuric acid solution, the 
tellurous acid alone is reduced, and when this is complete the 
solution is concentrated and boiled with hydrochloric acid and 
sodium sulphite, when a brown precipitate or coloration indicates 
telluric acid. The cathodic decomposition potential of tellurous 
acid in 2A-sulphuric acid is —0*08 volt. No deposition potential 
could be obtained for tellurium from a 2N- sulphuric acid solution 
of telluric acid, from which it follows that tellurium cannot be 
deposited from telluric acid. A simple decomposition potential 
could not be observed for selenium from selenious acid, although 
selenium was seen to be deposited at about 0*05 volt, but the first 
selenium deposited appears to act as an insulating diaphragm and 
prevents further deposition; when the voltage is raised so that 
hydrogen is liberated, the selenium leaves the electrode in flakes. 
On adding copper sulphate to the sulphuric acid solution of selenious 
acid, the selenium and copper are deposited together in a conducting 
form at +0*15 volt, so that all the selenium may be deposited at 
this potential. Selenium cannot be electrolytically deposited 
from selenic acid on platinum either at 20° or 80°. Tellurium 
in tellurous acid may be quantitatively estimated as follows. 
A maximum weight of 0*25 gram of tellurous acid is dissolved 
in 175 c.c. of 2 A- sulphuric acid and electrolysed for two and a 
half hours between two platinum Winkler electrodes which are 
connected directly with a single lead accumulator. The solution 
must be rapidly stirred during the electrolysis. The deposit* 
which is uniformly dense and grey, is washed with water and alcohol 
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and dried over sulphuric acid in a desiccator. The average error 
of the method is ±0*1%. Tellurous acid may be estimated in 
the presence of telluric acid by this method, and after the tellurium 
from the tellurous acid has been removed the solution is boiled 
with hydrochloric acid to reduce the telluric acid to tellurous acid, 
and the estimation of this then carried out as before. Selenium 
may be estimated in selenious acid as follows. A quantity of 
selenious acid containing not more than 0*07 gram of selenium 
is dissolved in 2A-sulphuric acid and mixed with a quantity of 
copper sulphate in 2A-sulphuric acid such that the concentration 
of copper is four times that of the selenium, and electrolysed for 
two hours at the ordinary temperature with rapid stirring between 
two Winkler platinum electrodes which arc connected directly 
with a single lead accumulator. The deposit of copper and 
selenium is washed with water and alcohol and carefully dried. 
The weight of the copper is known from the amount of copper 
sulphate solution used. The method is good, but suffers in accuracy 
on account of the small amount of selenium which may be used 
in a determination. Several attempts are described which were 
designed for the estimation of selenious acid in the presence of 
tellurous acid, but all failed to give the desired result. J. F. S. 

The Estimation of Nitrogen in Nitric Esters. H. Kesseler, 
R. Rohm, and G. Lutz (Z. angew. Chem ., 1922, 35, 145). — The 
esters are saponified at 40 — 50° with aqueous potassium hydroxide 
(1:1), the nitrates and nitrites so obtained reduced to ammonia 
with Devarda’s alloy (50% copper, 45% aluminium, and 5% zinc), 
and the ammonia distilled into A/lO-sulphuric acid and titrated 
back with Nj 10-sodium hydroxide with methyl-red as indicator. 
The method is specially recommended for nitro-starches, to which 
other rapid methods cannot be applied. H. C. R. 

Colorimetric Estimation of Phosphorus. Luigi Losana 
(Oiom. Chim. Ind. Appl., 1922, 4, 60 — 62). — The method developed 
by the author (cf. Namias, Stahl und Eisen, 1890) is based on the 
observation that treatment of ammonium phosphomolybdate with 
hot sodium thiosulphate solution yields a liquid coloured intensely 
blue owing to the formation of molybdenum compounds which 
have not been identified. The optimum conditions have been 
fixed and two colorimeters designed, one for low and the other 
for moderately high percentages of phosphorus. [Cf. J. Soc, 
Chem. Ind., 1922, May.] T. H. P. 

A Rapid Colorimetric Method for the Estimation of the 
Inorganic Phosphorus in Small Amounts of Serum. 

Frederick F. Tisdall (J. Biol. Chem., 1922, 50, 329—337).— 
The estimation is performed on 1 c.c. of serum. Proteins are 
removed by means of trichloroacetic acid, and the inorganic phos- 
phates then precipitated as strychnine phosphomolybdate by the 
addition of a strychnine molybdate reagent (cf. Embden, A., 1921, 
ii, 462). After centrifuging and washing with the minimum amount 
of water, the precipitate is dissolved in 1% sodium hydroxide, 
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diluted, and the colour produced on reduction with 2b % potddsiiiih 
ferrocyaftide and concentrated hydrochloric acid compared witji a 
standard. The error does not exceed 5%. E. S. 

Gravimetric Estimation of Hydrogen Phosphide and a 
New Apparatus for Gas Analysis. L. Moser and A. Brukl 
(Z. anorg. Chem., 1921, 121, 73 — 94). — The reactions of phosphine 
with solutions of iodic acid, silver nitrate, mercuric chloride, gold 
chloride, and copper sulphate have been investigated with the 
object of finding a gravimetric method for the estimation of high 
concentrations of phosphine. The various methods for estimating 
small Quantities of phosphine are discussed. Phosphine containing 
only a few per cent, of hydrogen is best prepared by thb action 
of 1 : 10-sulphuric acid on aluminium phosphide, and gas obtained 
by this method was used in all analyses described. When phosphine 
is led into a 2 Absolution of iodic acid, the gas is completely absorbed, 
but occasionally a small amount of fog, due to the inflammable 
hydride, is formed ; this, however, is completely absorbed in half 
an hour. The solution is then heated and a current of carbon 
dioxide passed through until all the iodine has been distilled into 
a solution of potassium iodide. The amount of iodine is determined 
by titration with thiosulphate, and the phosphoric acid left in the 
flask estimated as magnesium pyrophosphate. The results obtained 
in both cases are identical. The reaction is represented by the 
equation 8HI0 3 +5PH 3 =5H 3 P0 4 +4I 2 +4H 2 0. The error is a 
little more than 0*1%. Phosphine is shown to react with excess 
of silver nitrate in stages according to the equations : (1) 3AgNG 3 + 
PH 3 =PAg 3 +3HNO,; (2) PAg 3 +AgN0 3 +2H 2 0-H ? P0 2 +4Ag+ 
UNO, ; (3) H 3 P0 2 + 2AgN0 3 + H 2 0 - H 3 P0 3 + 2Ag + 2HN0 3 ; 

(4) H 3 P0 3 +2AgN0 3 +H 2 0=H 3 P0 4 +2Ag+2HN0 3 . The total 
action is therefore represented by the equation 8AgN0 3 +PH 3 + 
4H 2 0=H 3 P0 4 +8Ag+8HN0o. By the action of a cold saturated 
solution of silver acetate added drop by drop to a vessel through 
which a steady stream of phosphine is added, the authors have 
been able to prepare silver phosphide , PAg 3 . This substance is ari 
easily oxidisable, velvety, black powder which cannot be dried 
without decomposition ; it is not decomposed by air-free cold water, 
but in \frater containing air it decomposes into metallic silver. It 
is rapidly decomposed by boiling water, concentrated nitric acid, 
warm hydrochloric acid with the liberation of phosphine, and 
concentrated sulphuric acid with the liberation of sulphur dioxide. 
The estimation of phosphine by means of silver nitrate takes place 
in a closed absorptiometer which consists of a bulb (120 c.c. capacity) 
to the bottom of which a glass tube 10 cm. long and 3 mm. bore is 
attached, and to the top a capillary tube which is bent twice at 
rigfht angles for connecting with a gas burette. The capillary 
carries a tap which, in addition to the ordinary bore, is also bored 
along its axis. The apparatus is placed with its lower tube in a 
beaker containing ^/10-silver nitrate solution and filled with the 
liquid and the gas drawn in and the apparatus shaken. After 
fifteen minutes the liquid is all run into the beaker and the apparatus 
vol. cxxn. ii. ,14 
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washed with a little dilute nitric acid and water, and the washings 
added to the beaker. The solution is then treated with hydro- 
chloric acid, filtered, and the phosphorio ’ acid in the filtrate 
estimated as magnesium pyrophosphate. The results obtained by 
this method are in excellent agreement with those obtained by the 
iodic acid method. The substitution of an ammoniacal solution 
of silver nitrate for aqueous silver nitrate has no advantage, and 
attempts to estimate the phosphine by weighing the precipitated 
silver failed. A N /5-solution of mercuric chloride can be used as 
absorbent for phosphine. The method of work is the same as 
described for silver nitrate. The reactions taking place are given 
by the equations (1) 6EtgCl 2 +2PH 3 =3HgCl 2 ,P 2 E^ 3 +6HCl; (2) 
6HgCl 2 +I > Ho+ 3H 2 0 =HoPO a + 6HC1 + 6HgCl ; (3) 8HgCl 2 +PH 3 + 
4H 2 0 = HoP0 4 + 8HC1 + 8HgCl . When the absorption is complete, 
the liquid and precipitate are boiled with bromine water, the 
mercury is removed by hydrogen sulphide, and the phosphoric 
acid determined as magnesium pyrophosphate. The results are 
uniformly good. A N /5-solution of gold chloride is a good absorbent 
for phosphine; the method employed is the same as described 
above. The following reactions occur during the absorption : 
(1) 3 AuC1 3 + PEL + 3H 2 0 = 3 AuCl + H 3 P0 3 + 6HC1 ; (2) 4AuCl 3 + 

PEL + 4ELO = H 3 P0 4 + 4 AuCl -f- 8HC1 ; (3) 3AuC1+PH 3 =Au 3 P+ 
3HC1 ; (4) 3 Au 3 P + AuC1 3 + 6H 2 0=1 0 Au + 3H 3 P0 2 + 3HC1 ; (5) 
3H 3 P0 2 -f 2AuCl 3 -f 3H 2 0 = 2 Au + 3H 3 P0 3 + 6HC1 ; (6) 3H 3 P0 3 + 
2AuCl 3 +3H 2 0=2Au+3EE 3 P0 4 +6E[Cl. The total and completed 
action is represented by the equation 8AuCl 3 +3PH 3 +12H 2 0= 
8Au+24HCl+3H 3 P0 4 . After the action is completed, the gold 
in solution is precipitated by hydrogen sulphide, filtered, and the 
phosphoric acid in the filtrate estimated as above after oxidation 
by bromine water. A iVy5-solution of copper sulphate is a good 
but much slower absorbent for phosphine than the other salts 
mentioned. The analysis, using this salt, is carried out as in the 
case of gold. The absorption occurs according to the equations : 
(1) 3CuS0 4 +PH 3 +3H 2 0-H 3 P0 3 +30u+3H 2 S0 4 ; (2) 4CuS0 4 + 
PH 3 +4H 2 0=4 Cu+H 3 P0 4 +4H 2 S0 4 ; (3) 3CuS0 4 +2PH3=Cu 3 P 2 + 
3H 2 S0 4 ; (4) Cu 3 P a +3Cu==2Cu 3 P. J. F. S. 

Estimation of Krypton and Xenon in Absolute Values by 
Spectrophotometry. Charles Moureu and Adolphe Lepapb 
( Compt . rend., 1922, 174, 908 — 913). — A modification of previous 
work (A., 1911, ii, 439, 1134). The authors have prepared mixtures 
of pure argon with differing amounts of pure krypton on the one 
hand and pure xenon on the other. For the mixtures containing 
krypton, the pressures at which the intensity of the line A=5870*91 
of the krypton is just equal to that of the argon lines A =*5860*54 
and 5912*31 respectively have been determined for each mixture. 
For the xenon mixtures, the xenon line X =467 1*22 and the argon 
line X=4702*5 have been used. These figures thus give a means 
of calculating the amounts of krypton or xenon in argon-krypton 
and argon-xenon mixtures respectively. The limits of dilution 
at which measurements can be made are for krypton 0*5 — 4*5 x 10" 8 
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and for xenon 2 — 8 X 10~ 4 . If the mixture to be examined contains 
too much krypton or xenon, it must first be diluted with pure 
argon, but if it is too dilute it must be concentrated by fractionation, 
using coconut charcoal. W. G. 

Estimation oi Carbon in Cast Iron and Steel by Corleis’s 
Apparatus. G. Batta and H. Thyssen (Bull. Soc. chirrs. Belg ., 
1922, 31, 112 — 117). — By means of a number of blank experiments, 
errors in the estimation have been traced to incomplete drying of 
the gas before absorption of the carbon dioxide by alkali. Detailed 
experimental methods based on a considerable number of analyses 
have been worked out and are recommended. H. J. E. 

Rapid Analysis of Potassium Perchlorate. Victor Lenher 
and Martin Tosterud ( J . Amer. Chem. Soc., 1922, 44, 611 — 612). — 
The following method is described as the most satisfactory for the 
estimation of perchlorate. A 0’5 gram sample is n\ixed in an agate 
mortar with 1*0 gram of manganese dioxide, transferred to a porce- 
lain crucible, and heated for fifteen minutes at 600 — 700°. After 
cooling, the mass is extracted with hot water, filtered, and the 
chlorine determined by either Mohr’s or Volhard’s method. The 
results are about 0*2— -0’3% low, due to loss by volatilisation. A 
blank experiment with the manganese dioxide should always be 
carried out. Greater accuracy is obtained by Lamb and Marden’s 
method (A., 1912, ii, 681) of heating the perchlorate alone in a 
glass tube and retaining the fumes evolved with a plug of asbestos. 

J. F. S. 

Estimation of Sodium in Serum without the Use of 
Platinum Dishes. S. J. Wilson (J. Biol. Chem., 1922, 50, 
301 — 302). — In the estimation of sodium as pyroantimonate by 
Kramer and Tisdall’s method (A., 1921, ii, 463), the precipitation 
may be carried out in tinned dishes, in place of platinum ones, 
without loss of accuracy. E. S. 

Effect of Hydrogen-ion Concentration on the Estimation 
of Calcium. Alfred T. Shohl (J. Biol. Chem., 1922, 50, 527 — 
536). — In the estimation of calcium in the presence of magnesium 
and phosphates by McCrudden’s method (A., 1910, ii, 243; 1911, 
ii, 1136) the hydrogen-ion concentration must be kept within the 
limits P H 4'0 and P H 5*6. With a more acid solution, calcium 
oxalate dissolves, whilst with a Jess acid one magnesium ammonium 
phosphate is precipitated. E. S. 

A Rapid and Accurate Method for estimating Calcium in 
Urine. Alfred T. Shohl and Frank G. Pedley (J. Biol. Chem., 
1922, 50, 537 — 544). — Uric acid and other substances present in the 
urine which would interfere with the titration by permanganate are 
oxidised by boiling with ammonium persulphate after acidification 
with nitric or sulphuric acid. The calcium is then precipitated by 
addition first of oxalic acid and then of ammonia until neutral to 
methyl-red, which brings the solution to P H 4*8 — 5*3 (of. preceding 
abstract). After remaining over-night, the precipitate is filtered 

14—2 
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on to a hardened filter-paper, washed, transferred to the original 
flask, and the calcium oxalate estimated by titration with per- 
manganate. E. S. 

The Analytical Chemistry of Colloidal Disperse Systems. 
I. Estimation of Silver Ion in the Presence of Colloidal 
Silver. A. GutbieR, J. Huber, and 0. KupPinger (Ber., 1922, 
55, [B] t 748 — 752). — The method depends on the precipitation of 
the protected metallic colloid in reversible form by the addition of 
methyl alcohol and titration of the silver remaining in solution by 
Volhard’s method. To avoid adsorption of silver ions by the 
precipitate, it is necessary, before precipitation, to convert the 
dissolved silver into the complex form, which can be most con- 
veniently effected by means of solid ammonium carbonate. 

A measured volume of the protected colloidal system, prepared 
at the atmospheric temperature and in the dark, is agitated with a 
corresponding excess of pure solid ammonium carbonate until the 
salt is completely dissolved and the precipitated silver carbonate 
has again passed entirely into solution. The mixture is slowly 
poured into methyl alcohol which has been freshly distilled over 
lime, after which it is allowed to remain at rest for about twenty- 
four hours until the precipitate has completely subsided. The 
supernatant liquid should now be colourless. The precipitate is 
carefully washed with alcohol by decantation and finally on the 
filter. The filtrate and washings are united, freed from alcohol 
by evaporation on the water-bath, cooled, acidified with nitric 
acid, and titrated according to Volhard’s method. H. W. 

The Preparation of Lead Test-papers and Notes on the 
Titration of Zinc with Sodium Sulphide. E. Olivier (Bull. 
Soc. chim. Belg ., 1922, 31, 102 — 109). — Experimental details of the 
method used in the author’s laboratory for titrating zinc solutions 
are described and instructions for making and testing the lead 
papers used as indicators given. The presence of free ammonia, 
owing to its solvent action on zinc sulphide, introduces an error; 
the substance should be removed by boiling or by neutralisation. 
Further, ammonium salts should not be present in excess, otherwise 
the clearness of the end-point is impaired. H. J. E. 

Estimation of Zinc as Sulphate. A. Gutbier and K. Staib 
(Z. anal . Ckem., 1922, 61, 97 — 103). — Zinc salts may be converted 
into sulphate by evaporation with sulphuric acid in a platinum 
basin, heating the residue at about 500° for fifteen minutes, cooling 
it, adding a small quantity of water, and repeating the evaporation 
and heating ; the residue then consists of anhydrous zinc sulphate, 
and may be weighed as such; zinc sulphate does not dissociate 
below 675°. If desired, the sulphate may be heated over a blast- 
flame until no further loss in weight occurs, and the resulting zinc 
oxide weighed. W. P. S. 

Rapid Analysis of White Metal and Similar Alloys. L. 
BeRTiaux (Atifi. Chim . Analyte 1922, 4, 77 — 79). — Ant im ony is 
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estimated in one portion by solution of the sample in sulphuric 
acid followed by titration with permanganate. A second portion 
of 10 grams is mixed with fine tin filings equal to ten times the 
antimpny content of the alloy and the mixture is treated with 
sufficient nitric acid to dissolve everything. The resulting mass is 
boiled with a large quantity of water to precipitate completely 
the tin and antimony, the liquid is cooled, made up to bulk, and 
an aliquot part filtered through a dry paper and used for the estima- 
tion of the other metals by any convenient process. The tin is 
determined by difference. [Of. J. Soc. Chem. Ind ., 1922,.] 

A. R. P. 

Estimation of Aluminium in Tungsten. Victor Froboese 
and Kathe Froboese (Z. anal. Chem., 1922, 61, 107 — 110). — 
About 3 grams of the finely divided metal are ignited in a platinum 
crucible for one hour, then fused with the addition of a mixture 
of potassium carbonate and sodium carbonate, and cooled ; the mass 
is dissolved in water, and the solution filtered. The filtrate, which 
may contain a trace of aluminium, is evaporated nearly to dryness, 
acidified with hydrochloric acid, evaporated, the dry residue treated 
with dilute hydrochloric acid and water, and the solution filtered ; 
this filtrate is boiled, rendered alkaline with sodium hydroxide, 
again acidified, the aluminium is precipitated as hydroxide by 
the addition of ammonia, and the precipitate is collected, ignited, 
and weighed. The main quantity of the aluminium remains in 
the insoluble portion from the carbonate fusion; this insoluble 
portion is ignited in a platinum crucible, heated with hydrofluoric 
acid and a drop of sulphuric acid, fused with potassium pyrosulphate, 
the mass dissolved in water and sulphuric acid, and the solution 
filtered. The filtrate is treated with “ cupferron ” reagent to 
precipitate the iron, and the aluminium is then precipitated in the 
usual way in the filtrate from the iron precipitate. W. P. S. 

Estimation of Free Acid in Acid Aluminium Sulphate 
Solutions. H. Zsciiokke and L. Hauselmann (Chem. Ztg., 
1922, 46, 302). — The following modification of Ivanov’s method (A., 
1913, ii, 343, 1078) is recommended. Ten c.c. of the aluminium 
sulphate solution, 10 c.c. of barium chloride solution (1 : 10), 5 c.c. 
of potassium ferrocyanide solution (1 : 10) which must not be more 
than six days old, and 60 c.c. of boiling water are poured in the 
above order into a 100 c.c. flask. A gelatin solution (1 : 50) is 
added drop by drop with agitation until the precipitate that is 
formed becomes flocculent and settles easily. The mixture is 
cooled and diluted to 100 c.c., allowed to settle, and filtered. Fifty 
c.c. of the clear, colourless filtrate are diluted with 50 c.c. of water 
and titrated with N/ 10-sodium hydroxide until neutral to methyl- 
orange. The temperature of the solution must never exceed 85°, 
and the excess of potassium ferrocyanide must not be too great, 
or low results will be obtained. If the quantity of acid present be 
more than 6 grams per litre, the filtrate remains cloudy, when a 
few drops of N/ 10-sodium hydroxide should be added before 
precipitation. IJ. G. R. 
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Estimation of Manganese as Sulphate. J. Huber (Z. arud. 
Ghent., 1922, 61, 103 — 107). — Manganese sulphate is rendered 
anhydrous by heating it at 360 — 400° ; dissociation commences 
only at 660°. W. P. S. 

Estimation oi Manganese by Permanganate and Investi- 
gation of some Manganites. P. B. Sarkar and N. R. Dhar 
( Z . anorg . Chem ., 1922, 121, 135 — 155). — The authors find that 
manganese can be accurately estimated by permanganate if one 
of the following salts is present : magnesium sulphate, potassium 
nitrate, potassium sulphate, cadmium sulphate, sodium nitrate, 
potassium fluoride, sodium acetate and lithium, sodium, calcium, 
barium, and strontium chlorides. Some of the metals of these 
salts form manganites, others simply coagulate the hydrated 
manganese dioxide formed and thus make possible a sharp end- 
point. Coloured salts cannot be used, neither did the titrations 
succeed in the presence of such sparingly soluble salts as calcium 
phosphate or sulphate, etc., because the concentration of electro- 
lyte is too small. The preparation, composition, and properties 
of several manganites are described, and the formation of manganites 
and the position of the metal in the periodic system discussed. 
Absolutely pure hydrated manganese dioxide can be prepared 
by heating a solution of manganous sulphate and sodium nitrate 
and gradually adding potassium permanganate to the well-stirred 
mixture. The precipitate is filtered and well washed with hot 
water. W. T. 

The Estimation of Manganese by Knorre’s Persulphate 
Method. P. Nicolardot, M. Geloso, and E. RIcglade (Ann. 
Chim. Analyt., 1922, 4, 69 — 77, 102 — 110). — Manganese dioxide, 
precipitated from sulphate solutions by boiling with ammonium 
persulphate, contains less than the theoretical amount of oxygen 
unless at least nine times as much iron is present, and if the pre- 
cipitate is dissolved in ferrous sulphate solution and the excess 
of the latter titrated with permanganate, the manganese factor 
of the permanganate varies from 0*498 X iron factor with pure 
solutions of manganese sulphate to 0*49176 x iron factor when the 
original solution contains a large excess of iron. Variations in 
the acidity of the solution have very little effect, especially in the 
presence of iron, as long as the free acid does not exceed 5% ; in 
any case, traces of manganese remain in the mother-liquor and 
should be estimated by boiling the solution with a further quantity 
of persulphate and a little silver nitrate and titrating the per- 
manganate so formed with standard sodium arsenite. Of the 
common metals likely to be present in the solution, cobalt gives 
very, and nickel slightly, high results. Instructions are given for 
estimating manganese in ferromanganese and spiegeleisen. [Of. 
J. Soc. Chem. Ind., 1922, May.] A. R. P. 

Titration of Tin with Ferric Chloride. L. Smith (Z. anal 
Chem, 9 1922, 61, 113—120). — The hydrochloric acid solution of 
the tin salt is boiled, pieces of zinc foil are added, and, after about 
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ten minutes, the mixture is again boiled, and a further quantity of 
zinc is added, followed by hydrochloric acid. When all the metal 
is in solution, hot water is added slowly so that the boiling is not 
interrupted, and the solution is then titrated with ferric chloride 
solution. The end-point of the titration is denoted by the appear- 
ance of a greenish-yellow coloration. About 5 grams of zinc are 
required for each gram of tin to be reduced, and zinc is preferable 
to aluminium for the purpose. W. P. S. 

Micro-analysis of Organic Substances. G. Welter (Ann. 
Chim. Analyt ., 1922, 4, 33—37). — Micro-chemical methods may be 
used for the estimation of carbon, hydrogen, nitrogen, halogens, 
sulphur, methoxyl groups, phosphorus, etc., in organic substances; 
these methods are described briefly. Only a few mg. of the sub- 
stanoe are required fo^ an estimation, but all weighings must be 
made on a balance sensitive to 0*001 mg. The error in the results 
obtained is about 0*5%. W. P. S. 

The Estimation of Aromatic Hydrocarbons in Mineral 
Oil Fractions. H. I. Waterman and J. N. J. Perquin ( Rec . 
trav. chim., 1922, 41, 192 — 198). — An attempt to apply the “ aniline 
point ” method of Tizard and Marshall (A., 1921, ii, 280) to the 
estimation of aromatic hydrocarbons in various mineral oils and 
their products shows that the nature of the fraction influences 
the result considerably. Experiments carried out with oils con- 
taining added benzene, naphthalene, and phenanthrene show that 
addition of equal weights of these substances does not produce 
equal effects on the “ aniline point.” H. J. E. 

Estimation of Glycerol by the Dichromate Method. J. 

Kellner (Z. deut. Oel-Fett-Ind., 1921, 14, 751 — 752; cf. Steinfels, 
Seifensieder Ztg., 1915, 42, 721 ; Tortelli and Ceccherelli, A., 1914, 
ii, 750). — Analysis of glycerol by Steinfels ’s (loc. cit.) dichromate 
method gives low results unless sulphuric acid, d 1*230, is used 
instead of that of d 1*175. Chemical Abstracts. 

Physiology of the Phenols. I. The Estimation of Phenols 
in the Blood. K. F. Pelkan ( J . Biol. Chem., 1922, 50, 491 — 
497). — The method of Folin and Denis (A., 1912, ii, 1011) is modified 
and made applicable to blood. No heat is used in the precipitation 
of proteins and the concentration of filtrates, since this would 
cause a loss of volatile phenols. The estimation is performed on 
10 c.c. of blood. Proteins are removed by shaking with tungstic 
acid and alumina cream, and the uric acid is precipitated by the 
addition of a solution of silver lactate in lactic acid. Free phenols 
are then estimated colorimetrically in one portion of the filtrate, 
using a phosphotungstic-phosphomolybdic reagent, whilst in a 
second portion the estimation is performed after heating for ten 
minutes on a water-bath with a few drops of concentrated hydro- 
chloric acid. If the last operation is carried out in a narrow tube 
no loss of volatile phenols ocours and the difference between the 
two results then represents conjugated phenols. Since lactio acid 
gives a coloration with the phosphotungstic-phosphomolybdic 
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reagent, the standard must be treated with a corresponding amount 
of tne silver lactate reagent (cf. Benedict and Theis, A., 1918, ii, 
401). E. S. 

Detection of p-Naphthol in Foods, Spices, and Beverages. 

Yutaka J£h*ugasa and HjsajirO Tatsuno (J. Pbarm. Soc. Japan , 
1922, 1$ — 24). — The method is based on Riegler’s method for the 
detection pf nitrous acid (A., 1897, ii, 464). When a solution 
(1 c.c.) suspected to contain (3-naphthol is treated with 2 drops 
of 0*1% sodium 1 : 4-naphthylaminesulphonate solution, 1 drop of 
0*1% nitrous acid, and 1 drop of hydrochloric acid, shaken, and 
ammonia added, a red coloration is produced. The colour occurs 
with 1 / 1000 mg. of (3-naphthol per litre. Colorations are also given 
by this reagent with the following substances in concentration of 
1 /100,000 : a-naphthol, violet-red ; resorcinol, quinol, phloro- 
glucinol, pyrogallol and thymol, all yellow; phenol, orange-red; 
benzoic and cinnamic acids, almost colourless, and salicylic acid, 
slight yellow. [Cf. J. Soc. Chem. Ind ., 1922, May.] K. K. 

Distillation Method for the Estimation t>i Santalol in 
S^uital Oil. C. W. Harrison (J. Assoc, off. Agric. Chem., 1921, 
$, 166 — 171). — In the U.S. Pharmacopoeia method for estimating 
santalol in santal oil, the latter is acetylated and a known quantity 
of the dry product saponified. From the amount of alkali required 
to saponify the oil, the percentage of santalol present in the original 
substance is calculated by means of a formula given. When the 
santal pil is adulterated with a saponifiable oil, the method is 
not applicable. A modified method, which, however, is not yet 
completely standardised, is suggested. It consists in acidifying 
the product obtained after the saponification of the acetylated 
oil, distilling in a current of steam under specified conditions, and 
estimating by titration the acidity of the distillate. From this 
figure the percentage of santalol in the original oil can be calculated. 
[Cf. J. Soc . Chem. Ind., 1922, 346a.] J. R. 

The Estimation of Small Quantities of Dextrose by Ber- 
trand’s Process. Irene Greiner (Biochem. Z., 1922, 128, 
274 — 278). — Accurate results for the estimation of quantities of 
dextrose less than 10 mg. are obtained by Bertrand’s process, if 
10 c.c. of the sugar solution are taken, mixed with 10 c.c. of the 
copper sulphate solution and 10 c.c. of a solution containing 
15(f grams of sodium carbonate and 30 grams of sodium hydrogen 
carbonate per litre are added, followed by 10 c.c. of the sodium 
potassium tartrate solution, and the process carried out in the 
standard manner, except that, after boiling the solution for three 
jninutes, it is allowed to cool for fifteen minutes. For the titration 
the use of a 5 c.c. burette graduated in 1 /50 or 1 /100 c.c. is recom- 
mended. A table showing mg. of copper equivalent to 1 to 10 mg. 
of dextrose is given. H. K. 

4 Qjte^etric Method for the Estimation of Sugars in 
Morgp! Human Urine. Otto Folin and Hilding Berglund 
(J, Chem., 1922, 51, 209 — 211). — Reducing substances are 
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removed from the urine by treatment with “ Lloyd's alkaloidal 
reagent/’ which is described as a concentrated fullers’ earth. The 
sugars are then estimated in the filtrate by the method of Folin 
and Wu (A., 1920, ii, 337). For total sugar, a separate portion 
of tiie filtrate is first hydrolysed by boiling with hydrochloric acid. 

F. S. 

Inhibition Phenomena in Amylases. Urban Olsson (Z. 
physiol. Ghent., 1922, 119, 1 — 3; cf. this vol., i, 390). — A method 
for measuring the liquefaction of starch is based on the principle 
of recording the time taken by a glass ball to drop in the starch 
solution contained in an evacuated tube. S. S. Z. 

The Estimation of Pectin as Calcium Pectate and the 
Application of this Method to the Estimation of the 
Soluble Pectin in Apples. Marjory Harriotte Carr£ and 
Dorothy Haynes (Biochem. J., 1922, 16, 60—69). — Pectin pan 
be estimated as calcium pectate, empirical formula C^H^O^Ca, 
by precipitation with calcium chloride and hydrochloric acid under 
determined conditions. A method is described for the extraction 
of the soluble pectin from apples, and some analytical results are 
given. W. O. K. 

A Reaction of Wood and some Observations on Anethole. 

Osrar Adler ( Biochem . Z ., 1922, 128, 32 — 34). — All varieties of 
wood when warmed with a glacial acetic acid solution of phenyl- 
hydrazine hydrochloride become coloured green, adhering frag- 
ments of bark becoming reddish-brown. The colours fade on 
prolonged warming. Furfuraldehyde (but not pentoses), oil of 
anise, and oil of fennel give this green coloration. Anethole is 
a constituent of these oils and gives the coloration when of com- 
mercial purity, but when pure does not. The constituent respon- 
sible for the reaction has not been traced, but it distils over with 
anethole and is produced from anethole by oxidising agents, by 
the action of ultra-violet light, and by prolonged heating. Known 
oxidation products of anethole and allied substances do not give 
the reaction. H. K. 

The Analysis of Partly Hydrolysed Fats. II. W. Fahrion 
(Ghent. Untschau , 1922, 29, 54—55, 60—61, 66—67, 75—76, 88— 
89). — In using the factor (100 X acid number) /(saponification num- 
ber) for calculating the percentage of free fatty acids in a sample 
of partly hydrolysed fat, it is assumed (1) that the saponification 
value of the neutral fat is the same as the acid value of the fatty 
acid 8 obtained from it, and (2) that the free fatty acids have no ester 
value, their acid value being the same as their saponification value. 
Neither of these assumptions is justified. The former assumption 
overlooks the fact that the weight of fatty acids obtained is only 
about 95% of the weight of fat treated, and involves an error in 
the percentage of free fatty acids amounting to a maximum of 
+1*1% when there are 50% present. That the latter assumption 
is not justified is shown by a Ust of acid values and saponification 
values of the fatty aci^s of various oils and fats. In almost every 
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oase the saponification value is higher than the acid value, the 
difference being more than 10 units in ‘the case of the fatty acids 
from cotton seed, apricot kernel, cherry kernel, walnut and linseed 
oils, and palmitic and oleic acids, especially when the oils or fatty 
acids have been stored for long periods in the light. This difference 
is shown to an even greater degree by the fatty acids of kapok 
and baobab oils and by those of certain marine oils. It has been 
explained by supposing a linking up of carbonyl groups with 
ethylenic linkings, but the case of palmitic acid cannot be explained 
in this way. A third assumption made in using the above formula 
is that the various glycerides in a fat are all split at the same rate. 
This is approximately true in the case of alkaline saponification, but 
it is doubtful if this is so in that of hydrolysis with steam, castor 
seed lipase, or hydrochloric acid. For example, castor seed lipase 
scarcely attacks triacetin and hydrolyses tributyrin incompletely, 
and the neutral fat from a sample of palm kernel oil partly hydro- 
lysed by steam under pressure showed a markedly lower saponifica- 
tion number than the free fatty acids. Therefore the quantity 
of free fatty acids in partly hydrolysed fats cannot be calculated 
from the acid number, because the acid number of the fatty acids 
can appreciably fall both during the process and afterwards. 

H. C. R. 

The Analysis of Sour Milk. Andr£ Kling and Arnold 
Lassieur (Ann. Falsif., 1922, 15, 95 — 101). — If the state of the milk 
is such that the sample cannot be made homogeneous, the estimation 
must be carried out on the whole sample. The “ extract at 100° ” 
of a milk no longer fresh must always be suspect, and may be 
very different from that of the fresh milk. It bears no relation to 
the appearance of the sample when analysed. The estimation of 
butter fat is more trustworthy, and varies little with time. The 
acidity of the fat obtained should, however, be determined to 
ensure that the glycerides are not partly hydrolysed. The esti- 
mation of casein precipitated by acetic acid is quite untrust- 
worthy in the case of sour samples. The estimation of lactose is 
of doubtful value, but is best done by Hildt’s method. The ash 
is affected by the partial volatilisation of chlorides to the extent 
of about 2%. The total nitrogen is quite unaffected. It is there- 
fore recommended that decisions on samples of milk which have 
become sour should be based on estimations of butter fat and 
total nitrogen. H. C. R. 

A Rapid Method for the Estimation of Acetaldehyde. 

N. K. Smitt (Bull. Bur. Bio-Tech., 1922, No. 5, 117 — 118). — 
Benzidine hydrochloride gives a yellow coloration with acetaldehyde, 
which increases in intensity with time and finally becomes brown 
or orange. Formaldehyde gives a similar colour with the reagent, 
but in this case it develops only slowly. For the estimation of 
acetaldehyde in solution, the solution is diluted until it contains 
from 0*1 to 5% and then to 5 c.c. of the diluted solution 5 c.c. of 
the benzidine hydrochloride solution are added and after thirty 
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minutes the colour is matched against a set of standard tubes of 
acetaldehyde to which the reagent was added at the same time. 
The method is not, however, sufficiently sensitive to be used for 
the estimation of very small amounts of acetaldehyde. W. G. 

Detection of Acetaldehyde in Urine. Wilhelm Stepp 
( Biochem . Z., 1922, 127, 13 — 17). — Five % of a diluted urine is 
distilled through a fractionating column and the vapour absorbed 
in ice-cold water. The presence of acetaldehyde is best recognised 
by combination with dimethylhydroresorcinol. H. K. 

[Estimation of] Vanillin. E. Tschirsch (Seifensieder Ztg., 
1921, 48, 856).— Two grams of vanillin (m. p. 80 — 81°) are mixed 
with 100 c.c. of water and 30 c.c. of N /2-potassium hydroxide 
solution, the mixture being kept cold, and frequently shaken, for 
two hours; it is then titrated with IVy2-sulphuric acid. The 
difference multiplied by 3*8 gives the percentage of vanillin. 

Chemical Abstracts. 

Estimation of Digitoxin in Digitan. L. E. Warren (J. 
Amer. Pharm. Assoc., 1922, 11, 8 — 12). — No satisfactory method of 
estimating digitoxin has been described, but the Keller method as 
modified by Fromme is considered the best. Digitan is a mixture 
of .the tannates of the glucosides of digitalis diluted with lactose. 
The Keller method modified by omitting clarification with lead 
acetate yielded a digitoxin fraction which, when tested pharma- 
cologically, had only about 17% of the activity of pure digitoxin. 

Chemical Abstracts. 

The Hypobromite Reaction on Urea. Paul Menaul 
( J . Biol. Chem ., 1922, 51, 87 — 88). — The author was unable to 
obtain accurate results in the estimation of urea by Stehle’s 
modification (A., 1921, ii, 605) of the hypobromite method. 

E. S. 

The Gasometric Estimation of Urea. Raymond L. Stehle 
(J. Biol. Chem., 1922, 51, 89 — 92). — A reply to Menaul (cf. pre- 
ceding abstract). E. S. 

The Electrometric Estimation of Cyanides in the Presence 
of Haloids. Erich Muller and Hans Lauterbach ( Z . anorg. 
Chem., 1922, 121, 178 — 192). — The electrometric estimation of 
cyanides was carried out by Treadwell (A., 1911, ii, 827). When 
silver nitrate solution is run into a solution of a cyanide containing 
a silver electrode a sudden increase of potential is observed when 
CN : Ag=2 : 1 corresponding with the completion of the reaction 
2CN'+Ag*=Ag(CN)2 , (1). This sudden change is due to the com- 
mencement of the reaction Ag(CN)'o+Ag’=2AgGN (2). The 
authors found another sharp change in the potential when reaction 
(2) is completed and the concentration of sUver-ion in the solution 
increases. This second maximum rate of change of potential 
is more accurate than the first, which gives a slightly low result. 
This second point is also of importance in the estimation of a 
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mixture of cyanide and haloids. The solubility products of the 
silver salts are Agl= 10“ 16 ; AgBr = 6-4 x 10" 13 ; AgCN=4*8 x 10“ 12 ; 
AgCl=10~ 10 . Saturated solutions of these salts contain a higher con- 
centration of silver ion than a solution of potassium silver cyanide, 
because they are all soluble in a solution of potassium cyanide. 
Hence a solution containing cyanide and haloids should give several 
sharp changes of potential in an electrometric titration which 
would correspond with the end of the several precipitations. The 
solubilities of the bromide, cyanide, and chloride of silver are 
near to one another and sudden changes of potential corresponding 
with these three were not observed. 

The results obtained were as follows : 

(T-f CN) three sudden changes giving (1) JCN (2) JCN-f-I (3) CN-f(I) 

(Br-f ON) two „ „ „ (l)iCN(2)CN+Br 

(Cl+CN) „ „ „ „ (1)4CN(2)CN+C1 

(1+ Br(orCl)+CN) three „ „ (1) 1CN (2) JCN-f-I (3)CN+I-f Br(orCl) 

(Br+Cl+CN) two „ „ (1)1CN(2)CN+Br+Cl 

The apparatus is described. W. T. 

Sensitiveness of certain Tests for Hydrocyanic Acid. 

Thure Sundberg ( Z . anal. Chem ., 1922, 61, 110 — 112). — The 
author agrees with the statement of Kolthoff (A., 1918, ii, 128) 
that the ferrocyanide reaction is the most trustworthy for the 
identification of hydrocyanic acid ; the test will detect as little 
as 0*023 mg. of hydrogen cyanide in 10 c.c. of solution. Other 
sensitive tests are the guaiacum-copper sulphate test (0*001 mg. 
HCN) and the copper-benzidine acetate test (0*005 mg. HCN ; 
A, 1921, ii, 224). W. P. S. 

Modification in the Process of Extraction of Alkaloids. 

Domenico Liotta [Arch. Farm . sperim. Sci. aj t jf., 1921, 32, 27 — 
30; cf. A., 1920, i, 587). — The estimation of nicotine in tobacco 
may be simplified as follows. The dried, powdered material 
(1*5 — 3 grams) is completely decolorised by treatment with 
chlorine and then steeped in water at the ordinary temperature 
for twenty-four to forty-eight hours. From the resulting solution 
the nicotine is precipitated by means of silicotungstic acid, the 
precipitate being calcined; multiplication of the weight of the 
calcined residue by 0*1139 gives the weight of nicotine present 
in the sample taken. The method gives results in good agreement 
with those furnished by the ordinary method, and is doubtless 
applicable to the estimation of other alkaloids. T. H. P. 

Estimation of the Alkaloids in Extract of Aconite. A. 
Astbeg, E. Canals, and R. Bordier (J. Pharm. Chim ., 1922, 25, 
16J — 164). — The official method of the French Codex for the 
estimation of the alkaloids in extract of aconite gives low results 
owing to their incomplete extraction by the specified quantity 
pf ether. The following method of operation is recommended 
in preference : 5 grams of extract are diluted to 25 c.c. with water, 
10 c.c. of 10% nitric acid are added, followed by 5 c.c. of ammonia, 
and t'k® solution is extracted three times with quantities of 100 c.c. 
of ether with vigorous and repeated agitation during ten minutes 
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for each extraction. It is then extracted four times with 59 c.c. 
of ether, and the fourth extract should be free from alkaloid wheat 
tested with Valser and Mayer’s reagent. The alkaloids in the 
united ethereal extracts are then transferred to aqueous solution 
by shaking with dilute nitric acid followed by four washings with 
water, and they are then precipitated in the usual way from the 
filtered aqueous solution by adding 15 c.c. of 5% silicotungstic 
acid and 20 c.c. of 10% nitric acid. The precipitate is collected 
on a filter and ignited, and the Weight of the residue multiplied 
by the factor 0 793 gives the weight of alkaloid in the 5 c.c. of 
extract taken. G. F. M. 

Method for the Estimation of Procaine [Novocaine]. A. W. 

Hanson (J. Assoc. Off. Agric. Chem., 1921, 5 , 163 — 166). — When 
novocaine is heated with (HiV-sodium hydroxide solution, it is 
hydrolysed with a quantitative formation of sodium p-amino- 
benzoate. This compound without extraction * can be titrated 
with a mixed potassium bromide and potassium bromate reagent 
under specified conditions. The estimation depends on the fact 
that each molecule of novocaine reacts with 3 molecules (6 atoms) 
of bromine. [Cf. J. Soc. Chem. Ind ., 1922, 345a.] J. R. 

The Estimation of the Purine Bases in Urine. E. Salkowski 
( Z . physiol. Chem., 1922, 119, 121 — 124). — Estimations of the 
purine bases carried out by Fridericia showed that the silver 
method of the author gives lower results than the Kriiger-Schmid 
method. This is interesting in view of Steudel and Chon’s recent 
results (this vol., ii, 239). S. S. Z. 

Estimation of Uric Acid in Blood. A. Grigatjt {Bull. Soc . 
Chim. Biol., 1922, 4 , 11 — 22). — Proteins are precipitated by meta* 
phosphoric acid and the colorimetric method of Folin and Denis 
(A., 1913, ii, 162) is then applied directly to the protein-free filtrate. 

E. S. 

Estimation of Uric Acid in Blood. Stanley R. Bene- 
dict {J. Biol. Chem., 1922, 51, 187— 207).— In the colorimetric 
method described, a new arsenic phosphotungstic acid reagent 
is Used which, with uric acid, produces a much greater depth of 
colour than the phosphotungstic acid reagent. The new reagent 
is prepared by adding 50 grams of arsenic pentoxide, 25 c.c. of 
85% phosphoric acid, and 20 c.c. of concentrated hydrochloric 
acid to a solution of 100 grams of sodium tungstate in 600 c.c. of 
water, boiling for twenty minutes, and finally diluting to 1 litre. 
For the estimation, proteins are removed from the blood by the 
tungstic acid method and 5 c.c. of the filtrate are taken. After 
dilution to 10 c.c., 4 c.c. of a 5% sodium cyanide solution con- 
taining 2 c.c. of concentrated ammonia per litre and 1 c.c. of the 
arsenic phosphotungstic acid reagent are added and the mixture 
is immersed in boiling Water for three minutes. After cooling, 
the colour developed is compared with a standard. Results 
obtained by this method are usually somewhat higher than those 
obtained by the precipitation method of Folin and Wu (A., 1919, 
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ii, 308). The possible causes of this and the relative merits of 
the two methods are discussed at some length in the original. 

E. S. 

A New Colorimetric Method for the Estimation of Plasma 
Proteins. Hsien Wu (J. Biol. Chem ., 1922, 51, 33 — 39). — 
The method depends on the colour reaction which the three proteins 
give with phospho- 1 8 -molybdotungstic acid (phenol reagent) in 
the presence of sodium carbonate. A tyrosine standard is used, 
estimations by the Kjeldahl method having shown that, for human 
plasma, 1 mg. of tyrosine is equivalent to 16*4 mg. of fibrin, 25*2 
mg. of globulin, or 27*5 mg. of albumin. Separation of the proteins 
is effected, in the main, by the method of Cullen and Van Slyke 
(A., 1920, ii, 398). Fibrin and albumin, after purification, are 
estimated directly, whilst the albumin and globulin contained in 
the filtrate from the fibrin are precipitated and estimated together. 
The value for the globulin is then obtained by difference. E. S. 

The Tyrosine Content of Proteins. Otto FUrth and Walter 
Fleischmann (Biochem. Z., 1922, 127, 137 — 149). — A comparison 
of the various processes for the estimation of tyrosine in proteins 
shows that the quantity of tyrosine which can be isolated gravi- 
metrically is far below that estimated. The method of Folin and 
Denis (A., 1912, ii, 1012), and the colorimetric estimation by the 
diazo-reaction and by Millon’s reagent give maximum values, the 
most suitable method being the absorption of bromine in acid solution 
by the protein hydrolysate after removal of substances prccipitable 
by phosphotungstic acid. % H. K. 

Micro-estimation of Albumin. C. VallIse and M. Polo- 
nowski (Compt. rend. Soc. Biol., 1921, 84, 901 — 903; from Chem . 
Zentr ., 1921, iv, 1080). — The total nitrogen is estimated in 1 c.c. of 
the liquid under examination by the method previously described 
(this vol., ii, 312). In a further 2 — 3 c.c. of the liquid the albumin 
is precipitated by addition of two drops of glacial acetic acid and 
a small quantity of sodium chloride, and heating on a water-bath at 
90°. The liquid is made up to the original volume, centrifuged, 
and the nitrogen estimated in an aliquot portion of the clear liquid. 
The albumin nitrogen is thus obtained by difference. G. W. R. 

Estimation of Pepsin. H. W. Valteioh and C. C. Glover 
(J. Amer . Pharm . Assoc., 1921, 10, 595 — 606). — Comparative 
examination of methods for the estimation of pepsin showed that 
whilst Northrup’s electrolytic method is trustworthy, the best 
method is that of U.S.P. IX, although the use of storage eggs 
instead of fresh eggs is recommended. Chemical Abstracts. 

A New Method for the Estimation of Pepsin. Karl 
GiJLssner (Biochem. Z., 1922, 127, 312 — 315). — This method is a 
precipitation method and depends on the observation that globin 
(readily prepared from haemoglobin by a slight modification of 
Strauss and Griitzner’s method; A., 1921, i, 200) is precipitated 
from hydrochloric acid solution by ammonia and is insoluble in 
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excess of ammonia, especially if a few drops of ammonium chloride 
are added. A series of dilutions of pepsin or gastric juice and acid 
in geometrical progression are made and 1 % globin solution is added 
to each. After digestion at 40° for fifteen minutes, addition of 
3 — 5 drops of ammonium chloride solution (10%) and 1 — 2 c.c. of 
1% ammonia solution gives a flocculent precipitate in the tubes 
containing undigested globin. H. K. 

Tannase. Donald Rhind and Francis Edward Smith 
(j Biochem. J., 1922, 16, 1 — 2). — A method has been elaborated 
for estimating the hydrolysing power of tannase by measuring 
the tannin present in a solution before and after action by the 
enzyme for varying periods. The tannin is estimated by titrating 
the whole solution with potassium permanganate in presence of 
indigo-carmine, the tannin is then removed by Nierenstein’s 
caseinogen method (A., 1911, ii, 236), and the solution is again 
titrated with potassium permanganate. The difference between 
the two titrations represents the amount of gallotannin present. 

W. 0. K. 

Estimation of Peroxydase in Milk. Francis E. Rice and 
Toratoro Hanzawa (J. Ind. Eng . Chem ., 1922, 14, 201 — 202). — The 
method of Bach and Chodat for the estimation of peroxydase in 
plant juices (A., 1904, i, 542) is adapted for milk. It depends on 
the oxidation of pyrogallol by hydrogen peroxide, the reaction being 
catalysed by peroxydase. The number of mg. of purpurogallin 
precipitated by the action of 10 c.c. of milk is called the “ peroxydase 
number.” The reaction takes seven days, and air must be 
excluded. The residue after filtration is washed with light petrol- 
eum to remove fat. Whole and skim milk are about equal in 
peroxydase activity. Heating milk below 68*3° for thirty minutes 
reduces, but does not destroy peroxydase activity, which is also 
reduced slightly by keeping on ice for two days. Samples of milk 
for the estimation of peroxydase cannot be preserved with mercuric 
chloride or formaldehyde. H. C. R. 

Estimation of the Antiscorbutic Vitamin (Vitamin-C). 
H. C. Sherman, V. K. LaMer, and H. L. Campbell ( J . Amer. 
Chem. Soc ., 1922, 44, 165 — 172). — A modified diet free from 
vitamin-C and containing an adequate amount of vitamin- A, 
namely, ground oats 59%, skim milk powder, heated on open 
trays at 110°, 30%, freshly prepared butter fat 19%, and sodium 
chloride 1% is recommended. The method of measurement con- 
sists in a series of observations on animals receiving no vitamin-C 
and different measured amounts up to the amount which affords 
complete protection, and permits optimum growth. The symptoms 
and autopsy findings are interpreted in terms of the percentage of 
the required amount of antiscorbutic vitamin which was actually 
received by the animal in any individual case. W. G. 

Blood Analysis. IV. Ashing Methods. M, Richter- 
Qtjittner (Biochem. Z., 1921, 126, 97 — 104). — For the estimation 
of total alkali metals, phosphorus and iron, for example, in blood. 
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blood bfe stemmed ill a vein. H. K. 

Analysis of Blood and Urine. I. Ludwig PincusseH 
and Akistomenis Floros (Biochem. Z ., 1921, 125, 42 — 45). — 
To avoid the expensive torsion balance in Bang's micro-methods, 
the authors recommend a fine graduated pipette holding 01 gram 
of blood. By working quickly the same pipette can be used 
for measuring the two drops of blood, for duplicate analysis, 
without use of an anti-clotting agent. Examples are given of the 
estimation of the reducing sugar of blood. Bang’s method fot 
the Analysis of sugar in blood is applicable to sugar in urine if the 
coagulable protein is removed by addition of 12 c.c. of 0-05% 
copper sulphate solution to 1 c.c. of diluted urine (1 : 100). The 
results agree with the macro-method. Other substances which 
produce a high reduction figure are creatine and uric acid, the urine 
of persons with an increased uric acid and creatine content showing 
increased reduction. H. K. 

Analysis of Blood and Urine. II. Ludwig Pincussen 
and Kate Momferratos-Floros ( Biochem . Z., 1921, 125, 46 — 
48).— For the micro-estimation of acetone in urine, a brisk current 
of air is drawn for twenty-five minutes through 1 — 2 c.c. of urine, 
mixed with 20 — 30 mg. of oxalic acid, 0-5 gram of sodium chloride 
and 5 c.c. of water, and the free acetone absorbed by 10 — 15 c.c. 
iVy 100-iodine solution mixed with 1 c.c. of 33% sodium hydroxide 
solution. The excess of iodine is estimated volumetrically after 
acidifying. The combined acetone as acetoacetic acid is obtained 
by changing the receiver and passing the current of air through the 
boiling solution. For the estimation of ammonia in blood, 5 c.c. 
mixed with 0*2% potassium oxalate were treated with 0*1 c.c. of 
sodium hydroxide solution and the volume made up to 25 c.c. 
exactly with alcohol, whereby protein is precipitated. The solution 
is filtered rapidly into a vessel containing a drop of dilute acid to 
fix the ammonia. Twenty c.c. of filtrate were made alkaline with 
sodium carbonate solution and a current of air was passed through 
for fifteen minutes at 40° and the ammonia absorbed by 2 c.c. 
of iV/50-sulphuric acid. H. K. 

Method for the Estimation of Total Base in Urine. Cyrus 
H. Fiske (J. Biol . Chem ., 1922, 6l, 55 — 61). — Organic matter is 
removed from the urine by evaporation with a mixture of sulphuric 
and nitric acids. Phosphates are removed from the residue by 
the ferric chloride-ammonium acetate method, after which the 
filtrate is evaporated to dryness and ignited first with sulphuric 
acid and then With ammonium carbonate. The residue contains 
the sulphates of sodium, potassium, calcium, and magnesium. 
Estimation of sulphate by the benzidine method (A., 1921, ii, 556) 
gives the equivalent of the bases present. E. S. 
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The Rdle of the Physicist in the Development of Chemical 
Theory. Presidential Address. Delivered at the Annual General 
Meeting, March 30th, 1922. Sir James Walker (T., 1922, 121, 
735—745). 

Relationships between Molecular Refraction and Other 
Properties. W. Herz (Z. physikal. Ghem ., 1922, 101, 54 — 62). — 
From Berthelot’s equation, if =11 *4 d {T k /p k (2~ T/T k )\ (A., 1899, 
ii, 404), and Guye’s expression, MR=V8T k /p kt in which MR is 
the molecular refraction and the other symbols have their usual 
significance, the author has derived the expression M/d a =5MR, 
where d a is the density at the boiling point. This expression says 
that the molecular volume for non-associated liquids at the boiling 
point has a value equal to five times the molecular refraction. 
This statement has been tested for thirty-three substances and 
shown to be fairly in keeping with facts in the case of the simpler 
aliphatic liquids, but in the case of halogen-substituted compounds, 
aromatic, heterocyclic, and inorganic substances, large divergences 
are observed. The expression MR=M /5d a =0‘9c/d^T a is deduced, 
from which M=ll97c/T a is obtained, where c is the molecular 
boiling-point elevation constant. This equation is shown to be 
in keeping with fact to the extent of 10 — 20%. Further expres- 
sions are derived by which from the molecular volume at the 
boiling point and the molecular refraction the molecular diameter 
and the internal pressure may be calculated. In many cases it 
is shown that ML/MR=8p ki where L is the latent heat of vaporis- 
ation at the boiling point. A constant relationship is. shown to 
exist between the coefficient of expansion, the molecular refraction, 
and the critical pressure, which has the form M Rp k \ (1 /& 20 +293)= 
constant (0*9). Evaluation of this constant for seventeen sub- 
stances gives figures which lie between the extremes 1*38 and 0*84. 

J. F. S. 

Regularities in Systems of Bands. A. Kratzer (Ann. Physik, 
1922, [iv], 67, 127 — 153). — The work of Heurlinger (Diss. Lund., 
1918), and Lenz (Verh. Dent, physikal. Ges., 1919, 21, 632) on 
series lines in band spectra is extended by the application of the 
quantum theory to the consideration of the anharmonic vibrations 
of a molecular oscillator. A formula, similar to that deduced 
empirically by Deslandres (A., 1920, ii, 69) is obtained for the 
zero lines in a series of bands, and is found to represent very exactly 
the lines in the band spectrum of oxygen and the lines in the violet 
band spectrum of cyanogen. The significance of the constants 
in Deslandres ’s formula is interpreted on the basis of the quantum 
theory, and a formula involving nine constants is obtained, to 
represent the whole of the lines in the violet band spectrum of 

vol. oxxh. ii. 15 



ii. 410 


ABSTRACTS OF CHEMICAL PAPERS. 


cyanogen, exclusive of the fine structure. The application of the 
theory to the lines in the red band spectrum of cyanogen and the 
band spectrum of nitrogen is briefly indicated. J. S. G. T. 

The Structure of the Balmer Series. Otto Oldenberg 
(Ann. Physik., 1922, 67, 69 — 72). — The new measurements of 
McLennan and Lowe (A., 1921, ii, 666) for the H a , H/j, H y , and H$ 
lines are not considered to be in opposition to the Sommerfeld 
theory of the structure of the Balmer series, the differences being 
explained by the neglect of the small shift which is caused by the 
steep rise in intensity of a neighbouring line. Experiments with 
the discharge tube used by Wood (A., 1920, ii, 569) indicate that 
the third members of the triplets found by McLennan and Lowe 
are not produced in the absence of nitrogen. The new lines which 
are observed on the admission of nitrogen are found to be some- 
what sharper than the Balmer doublet. W. E. G. 

Extension of the X-Ray Spectrum to the Ultra-violet. 

E. H. Kurth (. Physical Rev., 1921, 18, 461— 477).— Certain 
improvements in technique made it possible to obtain the following 
values for the convergence wave-lengths in A.U. : K series, carbon 
42*6, oxygen 23*8 ; L series : carbon 375, oxygen 248, aluminium 
100, silicon 82*5, titanium 24*5, iron 16*3, copper 12*3 ; M scries : 
aluminium 326, titanium 85*3, iron 54*3, copper 41*6; N series: 
iron 247, copper 116. It is suggested that the radiation from 
solid targets may differ from the radiation from gaseous atoms, 
especially for the lighter elements. A. A. E. 

The Significance of the Half Terms in Spectral Series 
Formulae. Paul D. Foote and F. H. Mohler (J. Opt . Soc. 
Amer.y 1922, 6, [i], 54 — 56). — The ratio of the constant a* for the 
enhanced spectrum of an alkali earth to the constant a for the 
arc spectrum of the alkali with the next lower atomic number has 
been computed on the basis of the quantum theory and compared 
with the observed values. W. E. G. 

The Occurrence of Spark Lines (Enhanced Lines) in the 
Arc. II. Magnesium, Zinc, and Cadmium. G. A. Hemsa- 
lech and A. de Gramont (Phil. Mag., 1922, [vi], 43, 834 — 871 ; 
cf. this vol., ii, 176). — Further experimental observations have 
been made on the spectra observed in liquid and vacuous film 
arcs and in arcs surrounded by gaseous media. The results point 
to the existence of four distinct stages in the spectral development 
of the arc flash (1) the film stage during which the spark lines are 
enhanced and symmetrically broadened, (2) a short region marked 
by the strong emission of spark lines, (3) a stage during which the 
spark lines are but feebly emitted and at the end of which their 
emission ceases abruptly, and (4) the last period of the flash during 
which arc lines are alone emitted. The flashing up of the spark 
lines and their symmetrical broadening at the instant of striking 
the arc is shown to be due to the momentary establishment of a 
powerful electric field between the electrodes. The symmetrical 
broadening of the lines is believed to be due to the Stark effect. 
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The disappearance of the magnesium spark line X 4481 at a definite 
point during the second phase occurs when the electric field is 
reduced below 500 volts /cm. The spark lines are brought out 
prominently in liquid air and disappear when the temperaturo is 
raised. It is thus impossible to regard these as high temperature 
lines. The only types of magnesium lines which are emitted in 
the absence of electrical or special chemical actions are the flame 
line X4571 and the series triplets. A summary of the relative 
sensitiveness of the various magnesium lines to electrical and 
chemical actions is given. W. E. G. 

The Spectrum of Glucinum Fluoride. Snejiamoy Datta 
(Proc. Roy . Soc., 1921, [A], 101, 187 — 194). — The previous in- 
vestigation on the band spectra of the fluorides of magnesium, 
calcium, strontium, and barium (cf. A., 1921, ii, 529) has been 
extended to a study of the spectrum of potassium glucinum fluoride. 
The presence of potassium does not interfere with' the band spectrum 
of glucinum fluoride, neither does glucinum oxide present spectra 
in the vicinity of the fluoride bands. There are six groups of bands 
all in the ultra-violet between X 2800 and X 3400 and all fading 
towards the red. The strongest band at 3009 was selected for 
a detailed investigation, and it was shown to consist of three series 
of lines which depart from the ordinary formulae. Each group 
of glucinum fluoride bands is composed of alternating double 
and single heads, and this is the only similarity they present to 
the spectra of the other alkaline -earth fluorides. The formula, 
given in the previous paper for the E x group of magnesium fluoride 
gives satisfactory agreement for the glucinum fluoride bands. 

W. E. G. 

Emission Bands of Erbium Oxide. E. L. Nichols and 
H. L. Howes (Science, 1922, 55, 53). — A confirmation of the work 
of Mallory (Physical Rev., 1919, 14, 54). At temperatures at, or 
slightly below, 1000°, there are three regions, in which the principal 
emission bands of the spectrum of erbium oxide are situated, 
which are brighter than for an ideal black body at the same tem- 
perature. A. A. E. 

N-Series in X-Ray Spectra. V. Dolejsek (Nature, 1922, 
109, 582). — By using Siegbahn’s apparatus, lines which most 
probably must be referred to the A T -series of uranium and thorium 
have been detected. Calculations show that for these elements, 
some of the lines must have wave-lengths of about the measured 
values (8*6 — 12*0 A.U. and 9*4 — 13*5 A.U., respectively), whilst 
for bismuth and the elements in its neighbourhood all the A-lines 
must have a wave-length of more than 13 A.U. A. A. E. 

Spectrophotometric Study of Solutions of Cupric Chloride. 

Frederick H. Getman (J. Physical Cherrt ., 1922, 26, 217 — 246). — 
The extinction coefficients of a series of solutions of cupric chloride 
(2*622 — 0*8443Af) have been determined at 28*3° for various 
wave-lengths lying between 460 //./a and 560 gg. A further series 
of extinction coefficients of a number of binary mixtures of cupric 

15—2 
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chloride with hydrochloric acid, potassium chloride, lithium 
chloride, calcium chloride, aluminium chloride, and zinc chloride, 
respectively, have also been determined over the same region of 
the spectrum; in each case the concentration of the copper salt 
was kept constant (0*8443Af), whilst the concentration of the added 
chloride was progressively increased. It is shown that in solutions 
of cupric chloride, Beer’s law holds only in the region of longer 
wave-lengths, and that in this region both ions and undissociated 
molecules may be assumed to possess nearly equal absorbing 
powers. No apparent relation has been found to exist between 
absorption and dissociation ; in fact, no satisfactory interpretation 
of the mechanism of the absorption of light by electrolytes seems 
to be possible, unless the view of Hantzsch be adopted, that absorp- 
tion is independent of dissociation. The absorption of light by 
solutions of cupric chloride has been attributed to the presence 
of complex ions, the composition of which is conditioned, primarily, 
by the concentration of the solution. In extremely dilute solutions, 
absorption is assumed to be due to the presence of copper atoms 
holding in combination as many molecules of solvent as correspond 
with the co-ordination number of the metal, which, in this case, 
is four. In extremely concentrated solutions, complex anions 
containing copper have been shown to be present, and to these 
the hypothetical formula CuCl 4 " has been assigned. Other com- 
plex ions, in which one, two, or three of the water molecules of 
the tetrahydrated copper-ion have been replaced by chlorine 
atoms, are assumed to be present in solutions of intermediate 
concentrations. A study of the absorption spectra of the metal 
ammines has shown that substitution of a chlorine atom for a 
water molecule in a complex ion causes a displacement of the 
minimum in the absorption curve toward the red end of the spec- 
trum. Increase in concentration, or the addition of colourless 
chlorides, is shown to displace the absorption minimum of 0*8443Jf 
cupric chloride toward the red end of the spectrum. The cause 
of the observed displacement of the absorption minimum is believed 
to be the same as in the case of the metal ammines, namely, the 
successive replacement of water molecules by chlorine atoms in 
complex ions. J. F. S. 

Absorption of Light by Solutions of Cupric Lithium 
Chloride. Frederick H. Getman (J. Physical Chem ., 1922, 
26, 377 — 383). — The absorption of light by solutions of cupric 
lithium chloride (CuCl2,LiCl,2H 2 0) has been examined spectro- 
photometrically, and the resulting absorption curves have been 
compared with corresponding curves for cupric chloride. The 
minima in the absorption curves were found to lie nearer the red 
end of the spectrum than the corresponding minima in the curves 
obtained with solutions of cupric chloride. In dilute solutions, 
the absorption curves of cupric lithium chloride and cupric chloride 
were found to be identical. From a comparison of the conduc- 
tivities of solutions of cupric lithium chloride with the sum of 
the conductivities of cupric chloride and lithium chloride at the 
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same dilutions, it is found that the double salt, when dissolved in 
water, undergoes almost complete dissociation into the two com- 
ponent salts. The possibility suggested by Donnan that the solid 
salt may undergo dissociation as indicated by the equation 
CuCl 2 ,LiCl,2H 2 0 = (Li2H 2 0) + + (Cu3Cl)“ (A., 1905, ii, 806) is 
emphasised as offering a satisfactory explanation of the fact that 
the colour of the compound is widely divergent from that charac- 
teristic of copper salts. J. F. S. 

Absorption Spectra of Glasses of Various Composition 
containing Didymium. F. Weidert (Z. wiss. Photochem., 
1922, 21 , 254 — 264). — A spectrographic comparison of the absorp- 
tion spectrum of didymium present as a solid solution in various 
glasses with that of aqueous solutions of the nitrate of didymium 
and other rare earths, and an investigation of the effect of the 
composition of the glass on the absorption spectrum. Eight of 
the glasses investigated contained various amounts of four or five 
of the oxides of silicon, boron, arsenic, lead, aluminium, calcium, 
potassium, and sodium, together with a mixture of the oxides 
of neodymium, praseodymium, samarium, cerium, and lan- 
thanum. The remaining glass contained pure neodymium oxide. 
The aqueous solutions employed for comparison included, not only 
a solution of the mixture referred to, but also solutions containing 
respectively the equivalent of 1*37 gram of neodymium oxide, 
0*76 gram of praseodidymium oxide, and 0 42 gram of samarium 
oxide per litre. The absorption bands characteristic of the glasses 
were broader and less sharp than the corresponding bands afforded 
by the aqueous solutions. The presence of boron in the glass 
increased the want of sharpness of the bands. Lead-potash 
glasses afforded the sharpest bands. Reproductions of certain 
of the absorption spectra are given, and the paper discusses the 
shift of the bands in various cases. J. S. G. T. 

The Absorption of Colouring Matters of the Flavone Group. 
II. Absorption Spectra of Phenyl Styryl Ketone and its 
Derivatives. Yftji Shibata and Willy Nagai (J. Chem. Soc. 
Japan , 1922, 43 , 101 — 122). — To determine the effect of the hydroxyl 
group on the absorption of light in compounds intimately related 
to the flavone group, the authors have studied the absorption 
spectrum of phenyl styryl ketone and its hydroxyl derivatives. 
Phenyl styryl ketone in 0*0001 A-alcoholic solution shows a large 
absorption band in the ultra-violet (the centre being A 3*300). 
The absorption of flavone, therefore, is more hypsochromic than 
that of phenyl styryl ketone in the same concentration (cf . Shibata 
and Kimotsuke, J. Chem . Soc. Tokyo , 1918, 39 , 771). The effect 
on the absorption of light of the introduction of the hydroxyl 
group into phenyl styryl ketone is more complex than in the case 
of flavone. The effect of the introduction of the hydroxyl group 
into the phenyl group is very small ; whilst in the styryl group it 
is distinct. In the latter case, it is bathochromic and accompanies 
the appearance of one or two new absorption bands. By intro- 
ducing the hydroxyl group into both the phenyl and styryl groups 
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at the same time, the band is enlarged, and is bathochromic. When 
two hydroxyl groups are introduced into the group, the effect is 
additive, except in some cases of ortho-replacement. From the 
point of view of light absorption, natural naringenin is not shown 
to be a derivative of phenyl styryl ketone. K. K. 

Spectrographic Detection of Change in Blood Pigment 
due to certain Organic and Inorganic Poisons, and the Char- 
acteristic Spectra of Yolk of Egg and Urobilin. L. Lewin 
and E. Stenger (Z. wiss. Photochem., 1922, 21, 221 — 226; cf. 
A., 1908, ii, 1048). — In continuation of previous work, the authors 
have investigated photographically the effect of hydrocyanic acid, 
phenylhydrazine, acetylene, hydrogen phosphide, and sulphurous 
acid on the absorption bands of blood, both when the poison was 
added to blood withdrawn from an animal and when the poison 
was injected into the living animal. Only in the case of addition 
of phenylhydrazine did any appreciable shift of the absorption 
bands occur. In the case of blood derived from a rabbit after 
injection of phenylhydrazine, absorption bands occurred at /x/x 629, 
609, 581, 557, and 402, compared with absorption bands at fjfi 577, 
537, and 415 for normal blood. In the case of hydrocyanic acid, 
whilst no appreciable shift of the bands occurs, the sharpness of 
the bands diminishes, at first slowly, as the percentage of hydro- 
cyanic acid increases. The absorption spectrum of yolk of egg 
showed bands at /x/x 482, 453, 429, 401, and 380. The absorption 
spectrum of preparations of urobilin showed a band in the region 
/x/x 494. By addition of an alcoholic solution of zinc chloride and 
ammonia, the maximum intensity in the band moves to /x/x 509 
and the solution fluoresces. J. S. G. T. 

Optical Rotatory Dispersion. II. Tartaric Acid and the 
Tartarates. Thomas Martin Lowry and Percy Corlett 
Austin (Phil. Trans ., 1922, [A], 222, 249— 308).— Bakerian lecture. 
The rotatory power of tartaric acid for a series of nine wave-lengths 
has been determined in aqueous solutions of eleven different con- 
centrations ranging from 5 to 55% by weight, and also for twenty- 
one and twenty-six wave-lengths, respectively, at two other con- 
centrations. The optical rotatory power of tartaric acid, like those 
of its melhyl and ethyl esters, is expressed to a close degree of 
approximation by the formula a The 
rotatory power of sodium tartrate agrees very closely with Biot’s 
law, a=fc/A. 2 , but requires for its exact expression a two-term 
formula similar to that used for tartaric acid. Potassium and 
ammonium tartrate and Rochelle salt give similar dispersion curves, 
but deviate more widely from Biot’s law. A number of solutions 
which give negative rotations have been examined for a range of 
wave-lengths and the corresponding dispersion curves have been 
plotted. In the presence of an excess of boric acid, the rotatory 
dispersion of tartaric acid is no longer complex but simple, and 
may be expressed over a wide range of wave-lengths by the equation 
a=&/A 2 2 —A 0 2 . Tartar emetic also gives a simple dispersion curve. 
When tartar emetic is dissolved in an excess of potassium hydroxide, 
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or when a corresponding solution is prepared with bismuth in place 
of antimony, strongly laevorotatory solutions are obtained, but 
these again are characterised by a simple rotatory dispersion. 
It is suggested that tartaric acid, like nitrocamphor, exists in 
solution in two labile isomeric forms, and that the anomalous 
dispersion of the acid and of many of its derivatives is due to the 
presence of two isomeric compounds of opposite rotatory power 
and unequal dispersion. Derivatives which give simple rotatory 
dispersion are assumed (like salts of nitrocamphor) to be fixed 
in one of these forms. J. F. S. 

The Inversion of the Rotatory Power in Anisotropic Liquids. 

L. Royer (Compt. rend., 1922, 174, 1182 — 1185). — Cholesteryl 
cinnamate shows inversion of its rotatory power. The wave- 
length at which this inversion occurs varies with the temperature, 
the wave-length increasing as the temperature decreases. The 
wave-length of the reflected light varies with the temperature in 
the same manner, and it would appear that these two wave-lengths 
are identical. W. G. 

Phototropy of Inorganic Salts. Cuprous Chloride and 
Bromide. Gopal Singit (T., 1922, 122, 782—785). 

Conversion of Energy in Photochemical Processes. A. 

Ryk (Z. wiss. Photochem., 1922, 21, 197 — 199). — The contributions 
of Grotthus and of Draper to the theory of photochemical processes 
are briefly reviewed, and attention is directed to outstanding 
ambiguities in the application of Einstein’s quantum photochemical 
law to such processes. J. S. G. T. 

Velocity of Reaction in the Photochemical Dissociation of 
Ferric Chloride. E. Puxeddtj and F. L. Vodret ( Oazzetta , 
1922, 52, i, 229 — 234; cf. A., 1920, ii, 406). — The velocity of 
decomposition of ferric chloride in ethereal solution according 
to the equation FeCJ 3 — FeCl 2 +Gl has been measured under 
various conditions, both sunlight and electric arc light being 
used to effect the reaction. The course of the reaction was fol- 
lowed by titrating the ferrous salt with permanganate in presence 
of a few c.c. of Zimmerijmnn’s solution. As far as a certain stage 
in the reaction, the latter follows the equation for unimolecular 
reactions. The change proceeds more slowly in arc light than in 
sunlight, and yields a dense, highly transparent precipitate of 
ferrous chloride. T. H. P. 

An Attempt to Detect Induced Radioactivity resulting 
from a-Ray Bombardment. A. G. Shenstone (Phil. Mag., 
1922, [vi], 43, 938 — 943). — It is shown that the violent dismember- 
ment of a molecule by an a-particle does not give rise to unstable 
nuclei, capable of emitting mass particles of a range greater than 
2*0 mm. Also no cumulative effect is observable after a heavy 
bombardment by the a-particles. These negative results do not 
preclude the possibility of radioactive disintegrations taking place 
which involve the emission of (3-particles or y-radiation. W. E. Gt 
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The Production of (3-Ray Spectra by Radioactive Sub- 
stances. Lise Meitner (Z. Phyaik , 1922, 9, 131 — 144). — Experi- 
ments on the (3-ray spectra of thorium -5 have shown that it is 
possible to distinguish between a primary (3-ray emitted from the 
nucleus and a secondary (3-spectrum from the K and L rings of 
electrons. The primary (3 -rays are supposed to be converted into 
y-rays in the nucleus and these set free electrons from the envelope 
of the atom. The source of the secondary (3-rays was ascertained 
by allowing the y-rays from thorium-5 to set free electrons from 
an isotopic element, namely, lead, and comparing the velocities 
of these electrons with those emitted from the radioactive element. 
Two groups of (3 -rays were emitted identical with those from 
thorium-5. The energy of the y-rays calculated from the energy 
of the secondary electrons, and the work required to separate 
these electrons from the nucleus, were found to agree with a wave- 
length A y =5-2xl0~ 10 cm. and with a velocity for the primary 
(3-ray of 73-9%. This (3-ray was found to be present in the 
spectra emitted from thorium-5. The intensity was, however, 
very small, so that the primary [3 -ray emission is almost entirely 
converted into y-rays. Evidence of the presence of electrons from 
the K, L v and L 2 rings was found. Similar conclusions are drawn 
for other elements, but the (3- spectra of radium and radiothorium 
are entirely secondary in origin. The velocity of ^he primary (3-ray, 
the atomic weight, and the life period of the isotopes of lead, 
radium-5, thorium-5, and radium-5 are shown to be intimately 
related. W. E. G. 

The Relationship between (3- and y-Rays. Lise Meitner 
( Z . Phyaik , 1922, 9, 145 — 152; see preceding abstract). — Argu- 
ments are adduced for the conclusion that y-rays from radioactive 
substances have their origin in the nucleus. From the behaviour 
of uranium-X and radium -( 7 , it is concluded that the primary 
(3 -ray is intense only when the y-ray emission is small. The results 
of Ellis (A., 1921, ii, 422) on radium-5 preparations are explained 
on the assumption that there are three y-ray frequencies emitted 
from the nucleus, two of which correspond with two different 
primary (3-rays. The middle y-ray could be accounted for if the 
most rapid (3-ray under certain conditions gave up part of its 
energy and left the nucleus with the remainder. W. E. G. 

Reflection of X-Rays from Imperfect Crystals. C. G. 

Darwin (Phil. Mag., 1922, [vi], 43, 800—829). — In the recent work 
of Bragg, James, and Bosanquet (A., 1921, ii, 477) on the reflection 
of X-rays from crystals, use was made of the theoretical formulae 
of the author. The position of the electrons in a crystal can be 
inferred from a study of the intensity with which the various faces 
of a crystal reflect a given wave-length. The problem falls into 
two stages, the first from crystal to molecule and the second from 
molecule to electron. The formulae are, however, falsified by the 
phenomenon of extinction. Extinction is shown to lead to two 
effects, primary and secondary. The primary diminishes the 
reflection from a perfect crystal below the amount given by the 
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simpler theory. This is, however, negligible for crystals invisible 
under a high-power microscope. The reflection from a small, 
perfect crystal, a conglomerate composed of a large number of 
small crystals oriented in nearly the same direction, and crystal 
powders is examined, and formulas are worked out for Q, a quantity 
which is, approximately, the amplitude of the wave scattered by 
all the electrons in a single atom in the direction of the reflected 
beam. W. E. G. 

Positive Ray Analysis of Lithium and Magnesium. A. J. 

Dempster (Physical Rev., 1921, 18, 415 — 422; cf. ibid., 1918, 
11, 316; Science , 1920, 52, 559). — Lithium has two isotopes with 
atomic weights 6 and 7, respectively, the relative proportions of 
which vary with the conditions. A suggested possible explanation 
is that the rates of evaporation of the two isotopes vary with the 
surface conditions of the metal. Magnesium .has three isotopes 
with atomic weights 24, 25, and 26, the relative proportions being 
7:1:1. These ratios give a mean atomic weight of 24-336. 

A. A. E. 

The Disappearance of Gas in the Electric Discharge. IV. 

The Research Staff of the General Electric Co., London 
(Phil. Mag., 1922, [vi], 43, 914—937; cf. A., 1920, ii, 730; 1921, 
ii, 369, 533). — A further account of experiments on the disappear- 
ance of gas in the presence of phosphorus vapour. The decrease 
in pressure was measured by use of a lamp filament as the hot 
wire of a Pirani gauge and by determining whether the pressure 
is above or below the value at which the glow potential is equal 
to the applied potential. The amounts of hydrogen adsorbed 
increase with increase in the phosphorus introduced. A marked 
step in the adsorption, however, occurs for 0*09 to 0*27 mg. of 
phosphorus. Sodium fluoride and phosphorus together exert a 
greater effect than either substance singly ; spluttered tungsten is 
also effective. The adsorption of gases takes place in two stages ; 
the first is practically instantaneous and is impossible to control. 

The solid films on the walls are possibly in an electrically polar 
condition, and it is suggested that gaseous ions enter into com- 
bination with the surface by virtue of their charges. The very 
small adsorption of inactive gases, which do not form negative 
ions, suggests that it is the negative ions which are adsorbed by 
this layer. W. E. G. 

The Potential of the Iodine Electrode and the Activity of 
the Iodide Ion at 25°. A. McKeown (Trans. Faraday Soc., 
1922, 17, 517 — 521). — E.M.F. measurements have been made for 
cells of the type Pt+I 2 |KI solution sat. with I 2 |sat. KCl|iV calomel 
electrode, the concentration of potassium iodide being varied 
between wide limits. From the results, the activities of the iodide- 
ion and the tri-iodide-ion in the various solutions have been calcul- 
ated. It was found that the activities of both ions increased much 
less rapidly than their concentrations. The potential of the normal 

15* 
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(saturated) iodine electrode has been deduced in terms of the activity 
of the iodide-ion. The value found is +0*2454 volt, the normal 
calomel electrode being taken as zero. W. T. 

The Effect of Telluric Acid on the Potential of a Silver 
Anode. Franz Jirsa (Z. Elektrochem ., 1922, 28, 186 — 191). — 
The author has determined the effect of halogen ions on the potential 
of a silver anode, and has investigated the nature of the depolar- 
isation effected by telluric acid. In general, the halogens depolarise 
a silver anode in an alkaline electrolyte and reduce the value of the 
decomposition voltage. Apart from the fluorine-ion, which exerts 
no depolarising effect in an alkaline electrolyte, the maximum 
depolarisation is effected by the iodine-ion, the minimum by the 
chlorine-ion. Fluorine-ions accelerate the appearance and evolu- 
tion of oxygen at the anode. When the polarisation of a silver 
anode in an alkaline electrolyte containing halogen ions is a maxi- 
mum, the dioxide, Ag 2 0 2 , alone is formed. The monoxide, Ag 2 0, 
is produced when a silver anode is polarised to +1*40 volts in an 
alkaline electrolyte containing telluric acid. The following re- 
actions occur : Ag 2 0 +K 2 Te0 4 +H 2 0 ;=r Ag 2 Te0 4 +2K0H ; 2Ag 2 0 2 
+2K 2 TeCh+2H 2 0 2AgoTe0 4 +4K0H+0 2 . The potential of the 

electiode Pt/Ag 2 0 3 in an alkaline electrolyte containing telluric acid 
is constant and equal to 1*57 volts. J. S. G. T. 

Effect of Changing the Hydrogen-ion Concentration on 
the Potential of the Zinc Electrode. Theodore W. Richards 
and Theodore Dunham, jun. (J. Amer. Chem. fioc., 1922, 44, 
678 — 683). — Measurements of the potential of zinc in acid solutions 
of zinc sulphate, of various concentrations, measured at 18° against 
the calomel electrode, through a sodium sulphate bridge, and also 
directly against a zinc electrode containing pure A-zinc sulphate 
solution, showed marked rise in potential as the acid concentration 
was increased. The magnitude of this rise in potential indicated 
that it must be due partly to the liquid junction potential, owing 
to the presence of the hydrogen-ion. Equal concentrations of the 
sulphate-ion in the foim of alkali sulphates added to the zinc 
sulphate solution gave smaller elevations in the potential, which 
elevations were in the order of the transport numbers of the kations 
concerned. It is assumed that the change in liquid junction potential 
produced by sodium sulphate is small and therefore it may be inferred 
that about two-thirds of the change produced by sulphuric acid is 
due to solution junction potential and the remaining third to a 
real increase in the single electrode potential of zinc, due, presum- 
ably, to the depression of the electrolytic dissociation of zinc 
sulphate. J. F. S. 

Variations in the Conductivity of Solid Electrolytes. P. 

Vaillant (J. Phys. Radium , 1922, 3, 87—100 ; cf. A., 1912, ii, 419 ; 
1920, ii, 722). — The changes in conductivity of solid electrolytes 
with temperature are due to two independently varying phenomena ; 
the first of these occurs instantaneously, whilst the second is a slow 
change, frequently in an opposite direction to the first. These 
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progressive changes in the conductivity at constant temperature 
are not related to phosphorescence, being shown by many types of 
salts. The polarisation which occurs on passing the current is 
maintained indefinitely unless the crystals are short-circuited. 
The conductivity during the initial period is given by the relation : 
log CT~a+bT or log (7^=a— p/T. In the second phase, the 
changes iii conductivity follow different laws, being manifested by 
a series of oscillations of decreasing amplitude. W. E. G. 

Abnormality of Strong Electrolytes and the Ionisation 
Theory of Ghosh. James Kendall (J. Amer. Chem. Soc ., 
1922, 44, 717 — 738). — The ionisation hypothesis put forward by 
Ghosh to explain the abnormality of strong electrolytes (T., 1918, 
113, 449, 627, 707, 790 ; 1920, 117, 823, 1390) has been critically 
analysed and the following conclusions have been drawn. The 
second and third postulates are absolutely incompatible, for if the 
particles of a salt in solution possess a definite space-lattice arrange- 
ment, as in the crystalline state, then the combination of two 
oppositely charged particles to form a salt molecule or a completely 
saturated electrical doublet is impossible. Ghosh’s calculation of 
the electrical work required to separate the component radicles of 
a gram-molecule of a dissolved salt is erroneous. The value actually 
derived, assuming a cubic space lattice arrangement, exceeds that 
obtained by Ghosh by 75%. The experimental conductivity data 
for potassium chloride solutions are not in agreement with the 
equation which Ghosh obtains from his postulates, or with various 
corrected forms of this equation. The agreement claimed by 
Ghosh to exist between his equations and the experimental results 
of previous investigators is largely fictitious. The remarkable 
coincidence of • calculated and observed values in many tables is 
due to far too frequent errors of calculation and transcription. In 
other cases, the only legitimate deduction is that the equations 
tested serve very well as interpolation equations over a restricted 
range. No confirmation of the theory of Ghosh is afforded by the 
experimental data for (a) the variation of equivalent conductivity 
with dilution for salts in aqueous solution, (5) the temperature 
coefficient of the ratio (c) the electrical conductivity of 

non-aqueous solutions, ( d ) the molecular number i and the Clausius 
theorem, (e) the ionisation of strong acids, (/) the ionisation of 
weak acids, (g) the ionisation of transition acids, (h) the electrical 
conductivity of pure salts in the solid and fused states, (?) the 
conductivity of salts in mixtures of pyridine and water, (j) the 
ionisation of salts in solvents of low dielectric constant, (k) the 
partition of a salt between an ionising and a non-ionising solvent, 
and (Z) the vapour pressure of the hydrogen haloids in aqueous 
solution. The role of the solvent in ionisation, which is ignored 
altogether by Ghosh, must be taken into account in any complete 
hypothesis of conducting solutions. In its present form, the 
ionisation hypothesis of Ghosh is unacceptable, and certain of the 
postulates on which it is based must be either modified or rejected. 

J. F. S. 

15* — 2 
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Ionic Equilibria of Strong Electrolytes. Allen E. Stearn 
( J . Amer. Chem. Soc., 1922, 44, 670 — 678). — The equivalent con- 
ductivities of the haloids of sodium and potassium of varying 
weight normal concentrations (0*1— 4*0N) have been determined 
at 25°. A series of similar determinations has also been made 
for mixtures of a sodium and a potassium haloid. The observed 
values for the mixed salt solutions have been compared with those 
calculated from the values for the pure salt solutions at equivalent 
total concentrations on the basis of the isohydric principle. The 
differences between the calculated and observed values were found ‘ 
to be positive and to increase with the total salt concentration and 
with the numerical value of the ratio of sodium to potassium salt 
in the mixture, but to decrease generally from chloride to iodide. 
In general, the results are to be explained on the basis of complex 
formation, although at present no explanation is offered for the 
seeming decrease in complex formation on proceeding from chlorides 
to iodides. Tables of the specific gravities and the relative vis- 
cosities of all solutions measured are given in the paper. J. F. S. 

Influence of the Solvent on Ionisation and the Accompany- 
ing Heat Effect. Sidney Maurice Neale {Trans. Faraday 
Soc., 1922, 17, 505 — 516). — In passing from pure water as solvent 
to 93*8% acetone, the ionisation constant of picric acid falls from 
about 0'2 to 0*002, but even in the latter case the deviation from 
Ostwald’s dilution law still manifests itself, and, to a similar 
extent, the value of k decreasing by about 50% on increasing the 
dilution from 32 to 1024 litres. In anhydrous acetone, the ionis- 
ation constant for picric acid has fallen to the order of 10" 6 , 
and Ostwald’s dilution law is obeyed. This indicates that the 
anomaly of strong electrolytes is to be referred to some property 
of the system solute plus solvent, rather than to high degree of 
dissociation. The heat of ionisation of picric acid varies largely 
with the nature of the solvent, passing through a minimum at 
about 70% acetone. In the case of p-nitrobenzoic acid, the heat 
of ionisation is practically zero. In 44*35% acetone, the ionisation 
constant has fallen one-twentieth of its value in pure water, but 
the heat of ionisation is still zero. W. T. 

The Hydrolysis of a Salt formed from a Weak Acid and 
a Weak Base. R. O. Griffith {Trans. Faraday Soc., 1922, 17, 
525 — 527). — A theoretical paper. The author points out that it 
is necessary to state more exactly what is meant by the “ degree 
of hydrolysis ” in the case of a salt of a weak acid and a weak 
base at great dilution. He shows in the case of aniline acetate that 
at a dilution of 5000 litres the concentration of undissociated acid 
is not equal to the concentration of undissociated base, that is, 
the degree of hydrolysis differs for each ion. The calculation also 
shows that the hydrogen-ion concentration, whilst practically 
constant down to v=500 (the limit of Tizard’s measurements (T., 
1910, 97, 2494),. should not be independent of the concentration 
between v=500 and v=5000, but should fall with increasing 
dilution. W. T. 
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[Biochemical and Electrochemical Oxidation of Organic 
Compounds.] A. Nathansohn (Z. Elektrochem ., 1922, 28, 
129 — 130). — A criticism of the views put forward and the inter- 
pretation of the author’s work (Roll. Chem. Beihefte , 1919, 11, 261) 
by Fichter in a paper under the same title (this vol., ii, 23). 

J. F. S. 

Simple Formula for the Calculation of the Specific Heats 
of Solids. H. J. Krase (J. Amer. Chem . Soc., 1922, 44, 784 — 
.786). — A simple form of the specific heat equation of Lewis and 
Gibson (A., 1918, ii, 29), C v —f(Tj6) has been obtained which fits 
the experimental facts. This equation has the form C v — 2*91+2-89 
tan h 2*95 log TjO. Since the entropy equation is obtained by 
integration of the specific heat equation S v ~f (2*91 +2*89 tan h 2*95 
log TjB)d log* TjO , and on evaluating the integration constant by 
putting the entropy equal to the Lewis-Gibson value 1*62 when 
log T/6= 0, $0=6*70 log jT/ 0+5* 18 log cosh 2*95 log T/0+ 1*62. 

J. F. S. 

Polymerisation at the Critical Temperature. William R. 
Fielding (Chem. News , 1922, 124, 182—184, 198—199, 215— 
217; cf. A., 1920, ii, 732; A., 1921, ii, 487). — Calculations are 
made of the polymerisation factor at the critical temperature for 
a large number of volatile organic and inorganic compounds. 

W. E. G. 

Cinnamic Acid in Cryoscopy. P. Falciola ( Gazzetta , 1922, 
52, i, 175 — 179). — The results furnished by anthracene, naph- 
thalene, o-, ra-, and p-nitrobenzaldehydes, and phenylpropionic 
and phenylpropiolic acids differ somewhat from those obtained by 
Mathews (A., 1917, ii, 356) and show that the value of the cryo- 
scopic constant for cinnamic acid is about 100. The fact that 
phenylpropionic acid, when dissolved in cinnamic acid, produces 
almost normal depressions of the freezing point confirms Bruni’s 
conclusion (A., 1899, ii, 731 ; 1900, ii, 714) that there is no tendency 
to the formation of solid solutions when saturated compounds are 
dissolved in unsaturated ones, although such tendency is exhibited 
in the inverse case (cf. also Mascarelli and Pestalozza, A., 1907, 
ii, 936; 1908, i, 527). T. H. P. 

A Micro-method for the Determination of Molecular 
Weight in a Melting-point Apparatus. Karl East (Ber., 
1922, 55, [J5], 1051 — 1054). — The freezing point of camphor is 
depressed to such an unusual extent by the presence of dissolved 
substances that the effects can be measured with sufficient accuracy 
for the determination of molecular weight by means of an ordinary 
thermometer and with minute amounts of material. 

The substance under investigation and the camphor are weighed 
into a small tube which is subsequently closed with a cork carrying 
a pointed needle. The substances are melted together, well mixed, 
allowed to solidify, and withdrawn by means of the needle. A 
portion of the mixture is transferred to a melting-point tube the 
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bottom of which must be semi -spherical ; it is pressed firmly 
together, giving a compact column not exceeding 1 mm. in height. 
The tube is heated in the usual melting-point apparatus. The 
mixture rapidly assumes the appearance of melting ice and is 
later converted into a cloudy liquid in which the presence of a 
delicate crystalline skeleton can be sharply detected by means of 
a lens. As the temperature rises, the latter disappears from above 
downwards, and the point at which the last trace vanishes is 
recorded as the melting point. Since the readings required are 
differential, the use of normal thermometers and the correction for 
the exposed part of the thread are unnecessary. H. W. 

Orientation of Molecules in Surfaces. VII. Vaporisation 
in Steps as Related to Surface Formation. William D. 
Harkins and Lathrop E. Roberts (J. Amer . Chem. Soc ., 1922, 
44, 653 — 670; cf. A., 1921, ii, 242). — An account is given of the 
amount of energy involved in the various steps in the process of 
vaporisation, based on the assumption that the surface through 
which the vaporisation occurs is not highly curved. The results 
are expressed in micri-ergs as unit which is defined as 10“ 14 ergs. 
The relationships found at a corresponding temperature of 0*7° 
are tabulated for oxygen, nitrogen, ethyl ether, ethyl acetate, 
carbon tetrachloride, benzene, chlorobenzene, methyl alcohol, and 
ethyl alcohol, and the data indicate that, at a definite corresponding 
temperature, in the case of non-associated liquids the molecules 
of which are symmetrical, the molecular values for the latent 
heat of surface formation, Z, the total surface energy, e, the energy 
of thermal emission, j, and the internal heat of vaporisation, 
are nearly proportional to the critical temperatures of the liquids. 
The same relation seems to hold for the free surface energy, y, 
provided that the temperature range is not too great. Thus the 
free surface energy of ethyl ether at a corresponding temperature 
of 0*7 is 4*0 as calculated from the value for carbon tetrachloride, 
and 3*9 as calculated from the value for chlorobenzene, whilst the 
experimental value is 4*0. This statement, as applied to the latent 
heat of vaporisation alone, is somewhat similar to Trouton’s law, 
which is known to be not entirely exact. Since the principle 
expressed above is much more general in its application, it is to 
be expected that it will prove to be somewhat less exact. The 
energy values for ethyl ether are lower than those for carbon tetra- 
chloride, and this is a consequence of the lower critical temperature 
of the ether. The effect of a lack of symmetry in the molecule, 
especially when marked, is to lower the molecular free surface 
energy, latent heat of surface formation, and total surface energy 
and to increase the energy of thermal emission. Values are calcul- 
ated for ethyl alcohol from the critical temperature on the assump- 
tion of a symmetrical molecule, using the values of carbon tetra- 
chloride as a basis, and from the actual results it is evident that 
the molecular free surface energy, the total surface energy, and 
more markedly the latent heat of surface formation are considerably 
lowered by the dissymmetry of the molecule. The most striking 
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effect is, however, the very great increase in the energy of thermal 
emission. The symmetry considered is that of the electro-magnetic 
forces round the molecule rather than a symmetry with respect to 
mass. The substitution of the slightly polar chlorine atom for 
hydrogen in benzene gives almost exactly the calculated value for 
a symmetrical molecule except in the case of the thermal emission, 
which is considerably increased, since it is the most sensitive of 
all the quantities to changes of molecular symmetry. Since e is 
decreased and j increased by increasing dissymmetry of the mole- 
cule, the ratio ejj serves as a remarkably sensitive index of mole- 
cular symmetry. The ratio e /\ , which is equal to e/(e+j), varies 
in the same way, but not to so large an extent. According to 
Stefan’s law, the ratio of the total energy necessary to carry a 
molecule from the interior of a liquid into the surface to its total 
heat or energy of vaporisation, e/A, is equal to 1/2. This is shown 
not to be the case. Not only is this an increasing function with 
increasing symmetry of the molecule, but also with increasing 
corresponding temperature. Its value appears to approach unity 
as the corresponding temperature approaches unity. Thus a 
molecule in the surface at a high corresponding temperature is, 
in terms of relative energy, very much more nearly in the vapour 
phase than when the corresponding temperature is low. The 
relationships noted above are just those indicated by the hypothesis 
that molecules in the surface are oriented, the orientation increasing 
with increasing dissymmetry, and decreasing with increasing 
thermal agitation. The effect of thermal agitation is illustrated 
in the case of the alcohols ; compounds of the polar-non-polar type. 
It is shown for these compounds that the molecular surface energy 
increases with the temperature. The effect of increased agitation 
is to overcome the orientation partly, and to throw the more polar 
groups into the outer surface, thus increasing the surface energy . 

J.F. S. 

Vapour Pressure of Sulphur Dioxide and Ammonia. F. W. 

Bergstrom (J . Physical Chem ., 1922, 26, 358 — 376). — The vapour 
pressure of ammonia and sulphur dioxide has been determined at 
temperatures from slightly above the normal boiling point to the 
freezing point. An improved form of apparatus is described which 
is capable of giving vapour pressure measurements below 900 mm. 
at low temperatures. The measurements are compared with those 
of Burrell and Robertson (A., 1916, i, 6; ii, 81) and of Brill 
(A., 1906, 847), and it is found that the author’s results are 
in keeping with the Ramsay- Young relationship, whilst those 
of Brill and of Burrell are not. It has been shown experi- 
mentally that Burrell’s vapour pressure measurements for ammonia 
are erroneous. The triple point of ammonia has been found to lie 
at —77-9° at a pressure of 45*5 mm. The value found by Cragoe, 
Meyers, and Taylor (A., 1920, ii, 370) is —77*70 at 44*9 mm. 

J. F. S. 

Binary Liquid Mixtures. 0. Faust (Z. physikal. Chem., 
1922, 101, 94 — 103). — A theoretical paper in which, for the purpose 
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of comparing the relative efficiency and accuracy of the static and 
dynamic methods of determining the vapour pressure of liquid 
mixtures, the author has recalculated the results obtained by 
Schmidt (this vol., ii, 119), Beckmann and Faust (A., 1915, ii, 143), 
and von Zawidzki (A., 1901, ii, 6) for the vapour pressure of 
mixtures of acetone and chloroform. Curves are constructed and 
the shape of the curves discussed in connexion with Dolezalek’s 
theory of liquid mixtures. J. F. S. 

Vapour Pressures of Binary Mixtures. H. Cassel (Z. 
physikal. Chem., 1922, 101, 104—108). — A theoretical paper in 
which the author criticises mathematically the assertion of Schmidt 
(this vol., ii, 119) that Dolezalek’s theory of liquid mixtures cannot 
be maintained. The author shows that the measurements of 
Schmidt for mixtures of benzene and toluene show divergences 
from a straight line curve which vary between 1*0 and 2*4%. It 
is shown that the simplicity of Dolezalek’s theory in comparison 
with the complicated expressions of van dcr Waals and Jahn has 
justified itself in numerous cases, so that its heuristic significance 
as a usable working hypothesis cannot be denied (cf. preceding 
abstract). J. F. S. 

Binary Liquid Mixtures. Alfred Schulze (Z. physikal. 
Ghent., 1922, 101, 109 — 116). — A theoretical paper in which the 
author criticises the assertions of Schmidt (this vol., ii, 119) and 
shows that his statements in connexion with Dolezalek’s theory of 
liquid mixtures cannot be maintained. Further, the results on 
which Schmidt bases his assertions are a confirmation of the theory 
(cf. preceding abstracts). J. F. S. 

A Continuous Flow Calorimeter, and the Determination 
of the Heat of Neutralisation of a Solution of Hydrochloric 
Acid by One of Sodium Hydroxide. Frederick G. Keyes, 
Louis J. Gillespie, and Shinroku Mitsukuri ( J. Amer. Chem. Soc ., 
1922, 44, 707 — 717). — A continuous flow calorimeter has been so 
developed that measurement of the rise of temperature for ten 
different rates of flow leads to a value of the heat of neutralisation, 
which is associated with an error, as calculated by the method of 
least squares, which is less than 0-1% of the heat change itself. 
It is shown that a few slight modifications in the calorimeter will 
probably increase the precision. For the heat of neutralisation 
resulting in the formation of NaCl,521H 2 0 (about 0*107A-sodium 
chloride) at 32*3°, the value 13280 cal. /mol. is found. In the 
calculation, the specific heat data of Richards and Rowe were used, 
so that the unit is the 18° calorie (equivalent to 4*18 joules). It is 
held that this value is accurate within about 0*3%, although it is 
2*6% higher than the corresponding point on Wormann’s curve for 
the same neutralisation {Ann. Physik , 1905, [iv], 18, 775). The 
present value leads to a value for the heat of ionisation which is 
about 0*5% lower than the corresponding point on Noyes, Kato, 
and Sosman’s curve (A., 1910, ii, 257). In the opinion of the 
authors, the 1% difference in the heat change when potassium 
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hydroxide is substituted for sodium hydroxide in the neutralisation 
is questionable, because no correction was applied for the carbonate 
present. J. F. S. 

Heats of Neutralisation of Potassium, Sodium, and Lithium 
Hydroxides with Hydrochloric, Hydrobromic, Hydriodic, 
and Nitric Acids at various Dilutions. Theodore W. Richards 
and Allan W. Rowe (J. Amer. Chem. Soc., 1922, 44, 684 — 707). — 
The heat of neutralisation of the four acids by the three bases 
mentioned in the title have been determined at a series of dilutions. 
It is shown that the most serious errors in work of this kind are due 
to irregularity of mixing, presence of carbonates in the hydroxides, 
and inadequate avoidance of loss of heat by cooling. The solutions 
neutralised were molecular quantities in 100 gram-molecules of water, 
and they were combined in all possible pairs over two ranges of 
temperature not far apart, and the results wei:e interpolated to 
exactly 20°. The values of the heat of neutralisation obtained 
ranged from 137500 to 14085, sodium hydroxide giving the lowest 
values among the bases and hydriodic acid among the acids. With 
the help of the heats of dilution, of factors and products, previously 
determined, the heats of neutralisation at other concentrations have 
been determined, and these have been extrapolated in two ways 
through a short range to infinite dilution. The heat of formation 
of water from its ions at 20° is found by this short extrapolation to 
be probably not greater than 13*69 Cal.*^ or 57*22 kilojoules and 
possibly not smaller than 13*62 Cal. 2(r or 56*93 kilojoules. 

J. F. S. 

Pressure Volume Relation of Superheated Liquids. K. L. 

Wismer (J. Physical Ghent ., 1922, 26, 301 — 315). — A number of 
experiments are described, designed to obtain actual PV curves at 
high temperatures to see whether the curve shows any tendency 
to bend more sharply as the limit of superheating is approached, and 
to find what degree of superheating may be attained. Experiments 
were made with ethyl ether, ethyl chloride, and isopentane, which 
were subjected to a pressure of 20 atmospheres, heated to various 
temperatures, and the pressure then reduced to 1 atmosphere. The 
time before explosion occurred was then noted. In this way, the 
highest temperature to which the liquids may be superheated at 
ordinary pressures was obtained. The values found are ethyl ether 
143°, isopentane 136°, and ethyl chloride 126°. The minimum 
pressures which can be reached with liquid ether at temperatures 
above 143° increase with the temperature, the points lying approxi- 
mately on a straight line joining the critical point with the —72 
atmospheres’ point of J. Meyer (“ Kenntnis des negativen Druckes in 
Flussigkeiten,’ , 1911). The pressure- volume relations have been 
determined experimentally for liquid ethyl ether at 12r5°, 127*9°, 
and 133*8°, and for liquid ethyl chloride at 99*6°, 109*7°, and 117*4°, 
at pressures down to 1 atmosphere. The pressure- volume relation 
under these conditions is almost linear. There is no tendency 
shown by the PV curves to bend more sharply at low pressures as 
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the limit of superheating is reached. The actual experiments 
showed a marked departure from van der Waals’s curve. 

J. F. S. 

The Corresponding States : The Halogenated Derivatives 
of Benzene. Maurice Prud’iiomme {Bull. Soc. chim., 1922, 
[iv], 31,296—299). — In the system of measurements of relativity 
constituted by the reduced values of the temperature, pressure, and 
density, the values obtained for the four monohalogenated deriv- 
atives of benzene are identical. The properties of the halogens are 
thus completely masked in such compounds. 

For this series of compounds, the relation M = AD c T c jP c holds 
good independently of the halogen present. M is the molecular 
weight and A is a constant of value 2T65 for this series. W. G. 

The Determination of Surface Tension from the Maximum 
Pressure in Bubbles. Samuel Sugden (T., 1922, 121, 858 — 
866 ). 

Method of Calculating Fluidity, Surface Tension, and 
Reaction (Equilibrium) Pressure. Henry Jermain Maude 
Creighton (J. Franklin Inst., 1922, 193, 647 — 655). — A theoretical 
paper in which it is shown that by means of a formula similar to the 
Ramsay and Young vapour-pressure equation, it is possible to 
calculate the fluidity (viscosity) of liquids, the equilibrium pressure 
of chemical reactions, and the surface tension of liquids. The 
expression has the form R'=R-\-c(Tb — Tb), where R and R' 
are the ratios of the absolute temperatures at which two substances 
have the same value for any of the properties mentioned, TV and T B 
the temperatures of one of the substances corresponding with the 
two values of the property chosen, and c is a small constant. 
The equations have been tested and shown to be in very good 
agreement with facts. J. F. S. 

The Calculation of Adsorption of Vapours at Different 
Temperatures. L. Ber^nyi (Z. angew. Ghent., 1922, 35, 237 — 
238). — On the basis of Polanyi’s theory of adsorption, a formula 
has been evolved, by which the equation of state of the adsorbed 
substance within certain limits of pressure may be approximately 
calculated. The results for a range of temperatures which extends, 
for substances boiling between 170° abs. and 400° abs., from 0*06 to 
1*4 times the boiling point in degrees abs. show no greater error than 
that of experimental determination. The formula applies to the 
reversible and physical adsorption of chemically homogeneous 
vapours, alone, or from a mixture of comparatively inert gases. 
From the observed data, p v or the pressure of the gas, and x l9 the 
quantity adsorbed at a temperature T v the amount of gas adsorbed 
at the temperature 3 V or x 2 , may be calculated by the formula : 
#2 = x i X (1 + F 2 — FJ 100). — F, = F is a correction factor 

which takes into account the thermal expansion and the com- 
pression of the adsorbed layer. The means by which the value F is 
determined, with relation to absolute temperature and the variation 
of the vapour from the law of gases, is given. H. M. 
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Electro-adsorption as a Purely Chemical Process. Wolf- 
gang Ostwald (Kolloid Z., 1922, 30, 254 — 260). — A theoretical 
paper in which the author discusses and criticises a paper under 
the same title by Kolthoff (this vol., ii, 197). It is shown that 
chemical adsorption, that is, the concentration of a dissolved 
substance on the surface in consequence of the chemical energy 
potential existing there, is quite possible. Therefore the hypothesis 
put forward by Kolthoff (loc. cit.) is not a purely chemical hypo- 
thesis, but a combination of chemical and electrical hypotheses. 
The deduction of the well-known adsorption formula by means of 
the law of mass action leads to concrete practically applicable 
formulae only when instead of the stoicheiometric weight concen- 
tration of the adsorbing substance the actual reacting mass of this 
substance is employed. The active quantity corresponds with 
the sum of the chemically reacting surface layers of the adsorbing 
substance. The stoicheiometric weight concentration must there- 
fore be multiplied by a factor which connects the actual reacting 
mass with the total mass. The demand of Kolthoffs hypothesis, 
that the value of the index must be the same for equivalent adsor- 
bents whilst for electrolytes of different valencies the values stand 
in a simple relationship to one another, is not in keeping with 
experimental results. The cases quoted by Kolthoff are accidental 
or exceptions. In other cases, the hypothesis is in no way confirmed. 

J. F. S. 

Diffusion in Porous Vessels. A. L. Herrera (Mem. rev. 
soc. dent. “ Antonio Alzate ” 1921, 39, 343 — 347). — When solutions 
of reactive salts are allowed to diffuse very slowly together, the 
precipitates or crystals formed show analogies to natural cells. 
A solution of potassium silicate, d 1-5 or more, containing potassium 
carbonate not in excess of normality, is placed inside an unglazed 
porcelain cup, and the latter placed in calcium chloride of d 1*0068. 
After twenty-four hours, numerous very fine tubes of calcium 
silicate are formed on the outside of the porous cup, bearing on 
their surface microscopic cells, and in some cases are formed entirely 
of the latter. Chemical Abstracts. 

An Application of the Optical Method of Determining the 
Solubility of One Liquid in Another. C. ChUjneveau (Compt. 
rend., 1922, 174, 1019 — 1021 ; cf . this vol., ii, 355). — In the 
case of inorganic or organic salts which are without action on 
and insoluble in aniline, when their aqueous solutions are in contact 
with aniline the ratio of the lowering of the refractive index of the 
aniline to the quantity of water dissolved is constant and the 
same for equimolecular solutions. The lowering of the refractive 
index by unit mass is the same for all salts which fulfil the above 
conditions. W. 6. 

Le Chatelier r s 4 4 New T 1 Geometrical Representation. Ernst 
JIneoke ( Ghem . Ztg., 1922, 46, 361). — A claim for priority against 
Le Chatelier with regard to the method of geometrical represen- 
tation of solutions of reciprocal pairs of salts (cf. Janecke, A., 
1906, ii, 833; Le Chatelier, A., 1921, ii, 248). H. W. 
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The Partial Miscibility of Liquid Couples. Applications 
to Reactions between Dissolved Substances. RenSi Dubrisay 
(Ann. Chim ., 1922, [ix], 17, 222— 256).— A more detailed account 
of work already published (A., 1919, i, 73; ii, 78; 1920, ii, 508, 
756 ; 1921, i, 535; ii, 282, 344). W. G. 

Sizes of Atoms in Crystals. Robert N. Pease (J. Amer. 
Chem. Soc., 1922, 44, 769— 774).— A theoretical paper in which, 
as an alternative to Bragg’s view that the distances between atoms 
in crystals can be expressed in terms of atomic radii characteristic 
only of the element concerned, it is suggested that the particular 
element is of secondary importance for elements the atoms of 
which are of the same rare-gas type, and that the contribution of 
an atom to the distance between it and another atom in a crystal 
depends on the number and arrangement of electrons about its 
positive nucleus, on the type of lattice at least as far as this affects 
the latter, and, ordinarily, on the magnitude of the charge carried 
by the atom. The interatomic distances in substances crystallising 
in the diamond type of lattice have been analysed from this point 
of view. The following values are recorded : diamond 1*54 (1*54), 
silicon 2*30 (2*35), grey tin 2-80 (2*80), silicon carbide 1*92 (1-95), 
zinc sulphide 2-41 (2-35), cuprous chloride 2-41 (2*43), cuprous 
bromide 2-52 (2*57), cuprous iodide 2*66 (2-78), and silver iodide 
2-80 (3*18). The values in brackets are due to Bragg, and the 
present values generally agree better with the observed values 
than do those of Bragg. J. F. S. 

Transition from Crystalloid to Colloid Properties within 
Homologous Series. Edgar J. Witzemann (J. Physical Chem., 
1922, 26, 201 — 216). — A theoretical paper in which an attempt is 
made to answer the question “ How do such systems as constitute 
living organisms come into existence ? ” It is shown that the 
emulsoid structure of biocolloids (lipoids, carbohydrates, and pro- 
teins) constitutes a gross heterogeneity which is also present in a 
much less conspicuous form in the lower crystalloid members of 
the same homologous series. In this way, it follows that the 
particular properties of biocolloids arise from the cumulative effect 
of certain groups in the molecule. This effect of chemical con- 
stitution may be easily traced with soaps, but less easily with the 
carbohydrates and proteins. Associated with the material hetero- 
geneity there is a well-known heterogeneity of energy. It is shown 
that such heterogeneities may arise spontaneously on releasing 
one system into another. The best known energy differentiation 
under these conditions is the surface energy. It appears that the 
surface energy phenomena in solutions are energy differentiations 
definitely associated with material differentiations and these in 
turn are due to chemical constitution, and that changes in the 
latter necessarily involve the whole series of effects. In connexion 
with biological phenomena, these two heterogeneities have been 
regarded as associated with a vital force, and even now they are 
frequently thought to be maintained in organisms by a constant 
expenditure of energy obtained from chemical reactions in the 
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organism. It is now shown that certainly part of the heterogeneity 
occurring in the structure of organisms arises from a predisposition 
on the part of the component substances themselves to give rise 
to these effects. Such colloidal systems as those prepared from 
simple biocolloids are self -reproducing from the components ; they 
arise spontaneously and require no unusual outlay of energy for 
their construction and maintenance. It is shown that the quanti- 
tative statement of Le Chatelier’s principle may be easily dis- 
covered in the phenomena of true and colloidal solutions so 
fundamentally involved in biological phenomena. J. F. S. 

Cataphoresis of Colloidal Carbon. Stephanie Goldberg 
(Kolloid Z. t 1922, 30, 230 — 234). — Colloidal carbon prepared by 
Sabbatani’s method (A., 1914, i, 357 ; ii, 198) has been thoroughly 
dialysed to remove sulphuric acid and the influence of various 
factors on the rate of cataphoresis examined. The sols examined 
had a specific conductivity at 18° of 22*5x10“® reciprocal ohms, 
and had various migration velocities toward the anode from 
18*3 Xl0“ 5 to 13*5 xl0“ 5 cm. /volt sec. Dilution of the solution 
increases the velocity slightly to a maximum value, whilst filtra- 
tion also causes an increase from 18*8 X 10“ 5 to 22*2 X 10” 6 cm. /volt 
sec. The addition of acids, irrespective of their nature, causes a 
decrease in the velocity; thus 0*001 Af-sulphuric acid decreases 
the velocity from 13xl0“ 5 to llxlO' 5 , and 0*002 M reduces it to 
8xl0“ 6 cm. /volt sec. Bases have a similar action, and in one 
case with ammonia the velocity was reduced from 19 X 10“ 5 to 
13xl0“ 6 cm./volt sec. Acids and bases change the colour of 
colloidal carbon, but the original colour may be regained by 
neutralisation. In the case of salts, only those of aluminium have 
any action on the velocity of migration, and in this case the velocity 
increases to a maximum with l/500000ilf -aluminium sulphate and 
then falls with greater concentrations. The addition of colloidal 
ferric hydroxide generally coagulates the colloidal carbon, but' if 
so much colloidal ferric hydroxide is added that no coagulation 
takes place, then the velocity is reduced about 20%. Dyes, such 
as crystal-violet, auramine, and methylene-blue, in small concen- 
trations, reduce the velocity to zero and with increasing concen- 
trations then increase it. J. F. S. 

Ionic Synergism. II. Investigation of Mastic Sols. L. 

Michaelis and N. Hirabayashi ( Kolloid Z ., 1922, 30, 209 — 215 ; 
cf. A., 1921, ii, 682). — The hunting concentrations of hydrochloric, 
acetic, sulphuric, nitric, and sulphosalicylic acids, by which pre- 
cipitation of mastic sols may be brought about, have been deter- 
mined and the P yi value of the solutions has been measured. The 
effect of adding lithium chloride, rubidium chloride, sodium car- 
bonate, sodium citrate, calcium chloride, sodium chloride, and 
potassium sulphate to mastic sols in the presence of measured 
concentrations of hydrogen-ions has also been investigated. The 
results show that the anion is not entirely without influence on 
the precipitation of electro-negative mastic sols; certain anions 
(sulphosalicylic acid) are strongly antagonistic to the kations, but 
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the more common anions have so small a specific action that as a 
first approximation they may be neglected in the investigation of 
the synergism of the hydrogen-ion and the metallic kations. The 
results therefore furnish an approximate confirmation of the rules 
established in the case of congo-rubin (loc. cit.) both for the univalent 
alkali-ions and for the bivalent calcium-ion. From the results, it 
follows that the relationship of the activity of a uni- and a bi-valent 
ion cannot be given in absolute terms, but only with reference to 
the P H value, and only with increasing value of does relation- 
ship approach an absolute limiting value. Changes in the concen- 
tration of the hydrogen- and hydroxyl-ions are only without effect 
on the condition of a mastic sol when P u is greater than about 
seven or eight. J. F. S. 

Soaps and Proteins. I. Colloidal Chemistry of Soaps 
and the Manufacture of Soap. Martin H. Fischer, George 
D. McLaughlin, and Marian 0. Hooker (Roll. Chem. Beihefte , 
1922, 15, 3 — 102). — A general account of the preparation of soaps, 
and a consideration, with experimental results of the systems 
soap-water, soap-alcohol and soap- A, where X is one of a long 
series of organic liquids. Definitions of a number of terms in their 
colloid-chemical significance are given; these include hysteresis, 
swelling, liquefaction, power of gelatinisation, and solvation, 
syneresis, and sol. The behaviour of soaps towards indicators 
and many other properties of soaps are considered. Reproductions 
of twenty-nine photographs are included in the paper, illustrating 
the behaviour and properties treated. J. F. S. 

Non-, Uni-, and Bi-variant Equilibria. XXI. F. A. H. 

Schreinemakers (Proc. K . Akad. Wetensch. Amsterdam, 1922, 23, 
1151 — 1160; cf. A., 1920, ii, 361). — A theoretical paper in which 
the author considers the equilibria of n components in n phases, 
where the quantity of one of the phases approaches zero. The 
influence of a new substance on an invariant P or T equilibrium 
is discussed. J. F. 8. 

Heterogeneous Equilibria : The Ternary System Sodium 
Sulphate-Sodium Carbonate-Water. Alfred Ernest Daw- 
kins (T., 1922, 122, 776—781). 

Nature of Secondary Valency. V. Partition Coefficients 
in Systems containing Water as one Component, with Special 
Reference to the Absolute Values of the Series Constants. 

Homer W. Smith (J. Physical Chem., 1922, 26, 256 — 271 ; cf. 
this vol., ii, 270). — A continuation of previous work in which the 
series constants of the partition of organic acids and bases between 
water and various organic liquids have been derived from data 
largely taken from the literature. It is shown that in each of 
these systems the series constants for the various dissolved sub- 
stances are related to each other in a simple proportion. The 
series constants for twelve systems in which water is one com- 
ponent have been tentatively formulated by the study of diethyl- 
amine. In all twenty of the systems studied, the series constants 
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for the various systems are related to each other in simple pro- 
portion. In every system in which water is one component, the 
amines differ from the acids in the value of their series constants 
by a constant amount. It is concluded that the intermolecular 
forces concerned in the solvent powers of various molecular species 
differ in intensity by discrete and simply -related amounts. 

J. F. S. 

Nature of Secondary Valency. VI. Homer W. Smith (J. 
Physical Chem ., 1922, 26, 349—357; cf. A., 1921, i, 324; ii, 315; 
this vol., ii, 270). — The results of the preceding papers are sum- 
marised and discussed. It is shown from the examination of 
twelve hundred determinations of the partition coefficient in 
twenty-one systems of two immiscible liquids that all may be 
covered by an equation of the form 100P= F m /60*00±a, where 
V m is the molecular volume at the boiling point and a is a constant. 
It is found that a limited number of values of a are required to 
cover the behaviour of all substances in any one system. All 
substances covered by any one value of a in any system have been 
termed a series, and the value of a a series constant. The various 
values of a in any one system are related to one another in simple 
proportion. J. F. S. 

Kinetics of Reactions in Heterogeneous Solutions. The 
Reduction and Oxidation Actions of Alternating Currents. 

Oscar Collenberg and Sven Bodforss (Z. physiJcal. Chem., 
1922, 101, 117 — 149). — The action of metallic iron, copper, zinc, tin, 
and cadmium on a 4% solution of ferric alum has been investigated 
by studying the rate of solution of the metals. The results show 
that the solution of the metals takes place in accordance with 
Nemst's hypothesis, and the velocity of solution is in keeping 
with the laws of unimolecular reactions in heterogeneous systems. 
Apart from zinc, the reaction constant for the individual metals, 
despite their electrochemical dissimilarity, are very similar. The 
similarity becomes more apparent when the quantities of the 
metals dissolved in a given time are compared in terms of equivalents. 
Using the above metals as electrodes, the electrolysis of ferric alum 
has been carried out by moans of alternating currents of various 
periodicity ; it is shown that the current brings about no fundamental 
difference in the course of the reaction beyond an increase in the 
total yield. The influence of the periodicity is very small. 

J. F. S. 

Thermal Dissociation of Ammonia with Special Reference 
to Coke Oven Conditions. G. E. Foxwell (J. Soc. Chem. Ind., 
1922, 41t, 114 — 125). — The thermal decomposition of ammonia 
diluted with coal gas in silica tubes packed with porous material 
such as coke or firebrick has been investigated at temperatures 
between 520° and 850°. It is shown that when an excess solid 
surface is present the decomposition is bimolecular. The velocity 
of decomposition, when the tube is filled with coke, increases slowly 
with increasing temperature, the temperature coefficient being 
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1-136. The value of the velocity constant, k, may be expressed 
by the Arrhenius formula k 2 =k 1 et A ?l T '- 1 l T M, where A is 13300. 
For tubes with a radius less than 0-5 cm., k oc 1/r 2 , but it is probable 
that for wider tubes k oc 1 /r. When gases containing ammonia 
are passed through porous material, the amount of decomposition 
in unit time varies directly as the square of the radius of the pores ; 
hence it is the size of the pores rather than the total porosity that 
is of importance. Silica bricks have considerably less decom- 
posing effect than siliceous (80% Si0 2 ) bricks, whilst the presence 
of iron is very deleterious. The composition of the ash of the 
coke has an important bearing on the rate of decomposition. 
Rutile and orthoclase have very little, if any, action ; iron pyrites 
is converted into ferrous sulphide during carbonisation, and this 
increases the velocity of decomposition to some extent. Iron 
oxide, which is converted into metallic iron, enormously increases 
the rate of decomposition and the same is true, although to a less 
extent, of lime. The value of k for coke is found to be 0-00200 
at 755°. J. F. S. 

Decomposition of Nitrous Acid. Alfons Klemenc and 
Friedrich Pollak (Z. phyaikal. Chem ., 1922, 101, 150—171).— 
The velocity of decomposition of nitrous acid in dilute acid solutions 
(acetic, nitric, sulphuric) has been determined. The reaction 
mixture was stirred continuously by a stream of nitrogen to remove 
the nitric oxide from the solution. It is shown that the velocity 
of decomposition, according to the equation 3HN0 2 =HN0 3 + 
2N0+H 2 0, as measured by the decreasing permanganate titre, 
depends on the velocity with which the nitric oxide is removed 
from the solution. This process is determinative of the velocity. 
The velocity also depends on the pressure of nitric oxide above 
the solution. It is assumed that undissociated nitrous acid 
possesses a considerable pressure of nitric oxide and in conse- 
quence the velocity of decomposition is proportional to the con- 
centration of undissociated nitrous acid. This fact has been 
confirmed under the most widely varying conditions. On the 
basis of the invasion ” and “ evasion ” coefficients for carbonic 
acid measured by Bohr, it has been shown that the concentration 
of free nitric oxide in aqueous solution may be regarded as approxi- 
mately the same as that of the undissociated nitrous acid. When 
nitrogen is led through a solution of nitrous acid the velocity of 
decomposition is increased, and the velocity constant increases 
with the increasing velocity at which the nitrogen is passed through. 
The velocity of the dire.ct decomposition of nitrous acid cannot be 
determined by the method adopted, and is in all probability im- 
measurably rapid. Nitrous acid decomposes spontaneously into 
nitric oxide and the hydroxyl radicle and its transitory existence 
in aqueous solution is due to a mutual action between it and the 
solvent. The temperature coefficient of the reaction is in keeping 
with the quantities which define the solubility of a gas. The 
presence of mineral acids increases the velocity of decomposition. 

J. F. S. 
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Thermal Decomposition of Nitrogen Pentoxide in Solution. 

Roger H. Lueok ( J . Amer. Chem. Soc., 1922, 44, 757 — 769). — 
The velocity of decomposition of nitrogen pentoxide in carbon 
tetrachloride and in chloroform solutions has been determined 
gasometrically at temperatures between 25° and 55°. It is shown 
that such systems are of special value in considering the newer 
hypotheses concerning the relationships of radiant energy to 
chemical action. The fact that the velocity constants obtained 
in solution so closely approximate to those obtained in the gas 
phase by Daniels and Johnston (A., 1921, ii, 249) is of particular 
importance because of the wide variation of conditions under 
which the measurement has been made. The experimental facts 
show the energy of activation or the critical increment to be practi- 
cally independent of the temperature. It has also been shown that, 
in accordance with a necessary deduction from the Perrin-Lewis 
radiation theory, a change in reaction velocity brought about by 
temperature effects or the influence of solvent diminishes as the 
magnitude of the velocity constant increases. A comparison 
has been made between the values of the velocity constant experi- 
mentally obtained and those calculated from the critical incre- 
ment, by means of the equation recently put forward by Dushman 
(A., 1921, ii, 315), and although the agreement is not exact, it is 
far better than can be obtained by means of the older equations 
developed by Trautz and Lewis. The nitrogen peroxide formed 
in the reaction has been shown to exert an autocatalytic effect 
on the thermal decomposition of the nitrogen pentoxide. 

J. F. S. 

The Velocity of Absorption of Carbon Dioxide by Alkaline 
Solutions. Paul Riou (Compt. rend., 1922, 174, 1017 — 1019). — 
A study of the absorption of carbon dioxide by solutions of sodium 
carbonate. For a given area of absorbing surface the velocity 
of absorption of carbon dioxide diminishes as the concentration 
of the sodium carbonate increases. It is also diminished by the 
presence of increasing amounts of sodium chloride or hydrogen 
carbonate. The velocity of absorption is markedly increased by 
agitation or rise in temperature of the liquid. It is diminished 
by diluting the carbon dioxide with air. W. G. 

The Speed of Sulphonation of Phenols. I. The Effect 
of Temperature and the Methyl Group. Arthur Fred 
Campbell (T., 1922, 121, 847—857). 

Formation and Hydrolysis of Lactones. II. Anton Kailan 
and Emanuel Franz Neumann ( Z . physikal. Chem ., 1922, 101, 
63 — 93 ; cf. A., 1920, ii, 606). — The velocity of lactone formation 
in aqueous and ethyl-alcoholic solutions in the case of hydroxy- 
butyric acid and hydroxyvaleric acid has been determined both 
in the absence of catalysts and in the presence of hydrochloric, 
hydriodic, sulphuric, chloroacetic, and n- butyric acids. All 
experiments were carried out at 25°, and in some cases an addition 
of potassium chloride or sodium chloroacetate was made to the 
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reaction mixtures. The rate of hydrolysis of butyrolactone and 
valerolactone in the presence of hydrochloric acid has also been 
determined. It is shown that the autocatalysis of the lactone 
formation in aqueous solution is practically proportional to the 
hydrogen-ion concentration alone, and that consequently the 
results of Henry (A., 1892, ii, 1303), which differ from this result, 
must be attributed to the presence of the silver salt of the hydroxy- 
acid in his solutions. Lactone formation in the presence of chloro- 
acetic acid also depends on the concentration of the hydrogen-ion. 
When hydrochloric acid is used as catalyst in concentrations up 
to N/5, the velocity of lactone formation is proportional to the 
total concentration of this acid, and if the view be held that the 
undissociated hydrochloric acid exerts a specific catalytic action, 
then in this case it must be the same as that of the hydrogen-ion 
(k m —k n ). With larger concentrations of hydrochloric acid, the 
velocity of reaction increases much more rapidly than the hydrogen- 
ion concentration, but more slowly than the total acid concentra- 
tion, so that in these concentrations the action of the undissociated 
hydrochloric acid molecule must be decidedly less than that of 
the hydrogen-ion. This difficulty is removed if the hydrogen-ion 
is regarded as the only independent catalyst in this reaction, and 
the divergences from the proportionality between concentration 
and velocity as due to an increase in the activity of the hydrogen- 
ion brought about by the addition of hydrochloric acid exactly 
as is the case on the addition of neutral salts. The increase in 
the velocity of reaction which occurs on the addition of potassium 
chloride to hydrochloric acid is not to be attributed to a driving 
back of the dissociation alone, as was assumed by Taylor and 
Close (A., 1917, ii, 253), and consequently the deduction of the 
ratio km/hu from this is not permissible. No connexion could be 
found between the velocity of reaction and Noyes’s activity con- 
stants. The velocity of lactone formation in 99% alcohol, by 
volume, in the case of y-hydroxyvaleric acid, both in the presence 
and absence of hydrochloric acid or other catalysts, takes place 
much more rapidly than in water. Water exerts a greater retard- 
ation on the velocity of lactone formation by hydrochloric acid 
than it does in the case of esterification by the same acid. The 
gradual addition of water causes the velocity of lactone formation 
to fall gradually to a point below that obtained in pure water, 
after which it gradually rises to that obtained in pure water. In 
the autocatalytic lactone formation in 99% alcohol, only a part 
of the observed velocity is to be explained by the concentration 
of the hydrogen-ions. J. F. S. 

The Alkaline Hydrolysis of the Esters of the Two Ethylene- 
dicarboxylic Acids. Anton Skrabal and Emmy Raith 
( Monatsh ., 1921, 42, 245 — 249). — The study of the hydrolysis of 
tartaric esters (A., 1920, ii, 239) and succinic esters and their 
homologues (A., 1921, ii, 34) has been extended to the investigation 
of the alkaline hydrolysis of the methyl esters of fumaric and 
maleic acids. The experiments were conducted at 25° in aqueous 
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solution containing a molecular proportion each of sodium carbonate 
and sodium hydrogen carbonate, the dilution being necessarily 
high on account of the low solubility in water of both esters. 
Referred to [OH']=l, the constants for the two stages of the 
hydrolysis are, for the fumaric ester, fc 1 =414, & 2 = 19, ratio n= 22; 
for the maleic ester, 48, & 2 =0*72, n~67. Comparing these 
values with the first and second dissociation constants of the acids, 
which are: fumaric acid l*0xl0~ 3 and 3*2xl0“ 5 ; maleic acid, 
l*4xl0“ 2 and 2*6 xlO~ 7 , fumaric acid falta into line with the 
saturated, straight chain dicarboxylic acids in that the acid strength 
and rate of hydrolysis of the esters are symbatic. Maleic acid, 
however, is abnormal, the first hydrolysis constant being unex- 
pectedly low compared with the high value of the first dissociation 
constant. The observation may have an important bearing on 
the question whether there may not be a structural as well as a 
spatial difference between the two acids. * E. H. R. 

Kinetics of the Reaction between Ammonia and Aromatic 
Aldehydes. Friedrich Dobler (Z. physikal. Chem ., 1922, 101, 
1 — 33). — The velocity of the reaction between ammonia and 
alcoholic solutions of benzaldehyde, p-tolualdehyde, ra-xylyl- 
aldehyde, anisaldehyde, cinnamaldehyde, p-chlorobenzaldehyde, 
and o-, ra-, and p-nitrobenzaldehydes has been investigated. The 
method of investigation depends on the fact that ammonia may 
be estimated in the presence of hydrobenzamide by titration with 
hydrochloric acid, using hematoxylin as indicator. The form- 
ation of hydrobenzamide at 20° is shown to be strictly bimolecular, 
and the corresponding hydramides formed from the other alde- 
hydes are also in most cases formed according to the bimolecular 
formula. In the case of benzaldehyde and p-tolualdehyde, the 
dependence of the velocity constant on temperature has been 
determined; it is found that k is nearly doubled by raising the 
temperature 10° and trebled by raising the temperature 20°, thus : 
for benzaldehyde, ft 20 ==0*233, & 3(r =0*400 and & 40 =0*627, the 
two latter values are not very constant. It is found that, on the 
one hand, an equilibrium is set up between aldehyde and ammonia, 
and, on the other, between hydramide and water. The influence 
of temperature on the equilibrium has been investigated, and it 
is shown that with increasing temperature the equilibrium is 
displaced so that less hydramide is formed; thus in the case of 
benzaldehyde at 20°, 48*4% of the ammonia has been converted 
into hydramide, at 30°, 43*8% ; 40°, 36*3% and 50°, 23*2%. An 
addition of O’OliV'-benzoic acid practically doubles the reaction 
velocity in the case of benzaldehyde ; small additions of ammonium 
chloride effect a large increase in the velocity of hydramide form- 
ation, in one case this amounted to an increase in the k value 
from 0*233 to 2*325. Ammonium sulphate has no effect on the 
specific reaction velocity, whilst sodium hydroxide reduces the k 
value from 0*233 to 0*028. These changes in velocity are shown 
to be due to the same cause, namely, changes in the dissociation 
of ammonium hydroxide. A decrease in the hydroxyl-ion con- 
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centration increases the specific reaction Telocity, and an increase 
decreases the velocity. Double bonds and chlorine in the para-posi- 
tion in the nucleus of the aldehyde increase the reaction velocity 
respectively six and three times. The introduction of a methyl group 
in the para-position, for example, p-tolualdehyde, increases the 
velocity, whilst a second methyl group in the ortho-position, m-xylyl- 
aldehyde, reduces the value somewhat, but it is still greater than 
that of the original benzaldehyde. The methoxyl group in anis- 
aldehyde reduces the velocity to about one-half. The substitution 
of a nitro-group in the meta-position increases the velocity, but in 
the ortho- and para-positions it reduces the velocity, the para-sub- 
stitution causing the greater reduction. The ionic concentration of the 
reaction mixtures does not change during the hydramide formation 
at 0° and 20°, as is shown by the constant value of the electrical 
conductivity. J. F. S. 

Catalysts and Chemical Equilibriijm. J. Clarens (Bull. 
Soc. chim.y 1922, [iv], 31, 299 — 307). — From a study of the action 
of glass wool and cupric chloride respectively as catalysts of the 
reversible reaction 4HCl+0 2 2H 2 0+2Cl2, it is shown that the 

action of the catalyst is different for each of the inverse reactions 
which determine the equilibrium. In general, it is considered 
that there is no reason to suppose that a catalyst modifies equally 
the velocity of two inverse reactions. W. G. 

The Influencing of the Catalysis of Hydrogen Peroxide with 
Platinum by Rfintgen Rays. Robert Schwarz and Walter 
Friedrich [with H. Wunnerlich] (. Ber ., 1922,55, [J5], 1040 — 1051). 
— The catalytic decomposition of hydrogen peroxide in the presence 
of colloidal platinum is retarded by Rontgen rays, the effect being 
observed when the mixture of the substances is exposed to the 
radiation or when the platinum sol is treated in this manner 
separately and added shortly afterwards to the hydrogen peroxide ; 
the latter alone does not undergo an appreciable change under 
the influence of Rontgen rays. The maximal value of the retard- 
ation is 77% (calculated on the percentage of hydrogen peroxide) 
and the highest values are observed in the sixth and seventh hours 
of the experiments. The cause of the phenomenon does not appear 
to lie in coagulation, diminution in the degree of dispersivity, or 
alteration in the charge of the particles, as is shown by special 
experiments, and is rendered improbable by the further observation 
that the illuminated sol recovers its activity completely within 
about sixteen hours. It appears probable, therefore, that the 
platinum sol suffers a reversible change at its surface which must 
be attributed to the presence of water. Since the action of the 
Rontgen rays is accompanied by an emission of (3-rays from the 
platinum particles which are able to decompose water, it is possible 
that an oxide of platinum is formed or that hydrogen is adsorbed 
by the sol. If, however, it is assumed with Haber that the 
platinum catalysis of hydrogen peroxide is conditioned by the 
presence of dissolved or combined oxygen in the catalyst, the 
formation of an oxide would in all probability accelerate the 
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change. It is therefore more likely that the first stage of the 
catalysis is delayed because the platinum charged with hydrogen 
is not immediately able to form the intermediate product, Pt z O„. 
The first stage of the action therefore consists in the combustion 
of the dissolved hydrogen by oxygen derived from the peroxide 
after which catalysis can take place in the sense of Haber’s theory. 
The recovery of the platinum sol within sixteen hours is attributed 
to the gradual decomposition of the platinum hydrogen alloy, and 
this hypothesis is supported by the known complete instability 
of the product at 100°. It is also possible that the removal of 
hydrogen is effected by dissolved atmospheric oxygen, but direct 
experiments in the absence of oxygen do not lend support to this 
view, although their interpretation is hampered by the extreme 
difficulty of excluding oxygen completely in such observations. 
Pure water is not altered by exposure to Rontgen rays in such a 
manner as to give rise to contact poisons. 

Catalase, also, is altered in such a manner by Rontgen rays 
that its power to catalyse the decomposition of hydrogen peroxide 
is lessened; as with the platinum sol, the enzyme recovers its 
activity completely after several hours. A satisfactory explan- 
ation of the phenomena cannot yet be given. H. W. 

The Catalytic Activity of Copper. W. G. Palmer ( Proc . 
Roy, Soc., 1922, [A], 101, 175—186; cf. A., 1920, ii, 609; 1921, 
ii, 542). — This communication describes the effect on the dehydro- 
genating activity of copper of the addition of magnesium oxide, 
ferric oxide, zinc oxide, manganous oxide, and sodium carbonate. 
The presence of small amounts of sodium carbonate completely 
destroys the activity. The addition of 1% or less of an oxide 
reduces the activity considerably, but with higher concentrations, 
owing to the separation of two phases, an increase in the catalytic 
effect is observed. The pure oxides are usually less active than 
pure copper, and hence must be deficient in the density of radiation 
of about 1*0 ix wave-length (cf. previous papers). They, how- 
ever, adsorb water and probably alcohol to a greater extent than 
metals, but this increase may be counteracted by the opacity of 
the oxide film to radiation from the copper core. Increased 
adsorption thus increases the activity, provided the oxide films 
are transparent to the radiation of the main catalyst. 

W. E. G. 

A Defined Organic Catalyst with a Hydrogen-ion Optimum. 

Erik Widmark and Carl Alex Jeppsson ( Skand . Arch . Physiol ., 
1922, 42, 43 — 61; from Physiol. Abstr ., 1922, 7, 6; cf. A., 1921, 
ii, 183). — The kinetics of the catalysis of acetoaeetic acid into 
acetone and carbon dioxide is investigated in detail. It is found 
to have a reaction optimum at P R 4 09, and this corresponds 
exactly with the optimum reaction calculated on the assumption 
that only undissociated molecules of catalyst and of substrate 
enter into the reaction. For this calculation from the dissociation 
constants, the original must be consulted. The conclusion is 
drawn that only the undissociated aniline molecule is effective, 
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and acts only on the undissociated molecule of acetoacetic acid. 
The conclusion cannot be generalised : for example, alanine has 
its optimum at P H 8, at which reaction acetoacetic acid is almost 
completely ionised. The suggestive comparison with the behaviour 
of enzymes is indicated. W. 0. K. 

The Bohr Atom. The Lagrange Theorem applied to 
Electronic Orbits. Marcel Brillouin (J. Phys. Radium , 1922, 
3, 65 — 73). — A mathematical paper emphasising the exclusively 
spectroscopic character of Bohr’s theory. W. E. G. 

Atoms and Molecules. II. Albert C. Crehore (Phil 
Mag., [vi], 43, 886 — 914; cf. A., 1921, ii, 632). — A theory of the 
structure of atoms is presented which is in conformity with the 
Saha form of the electromagnetic theory. In the models given, 
the negative electron is assumed to be an oblate spheroid with a 
ratio of axes about three to one and the hydrogen atom consists 
of a positive charge of two units with very small dimensions situated 
in between two negative electrons. A structure is suggested for 
nitrogen and oxygen, which indicates that the heavier products of 
disintegration found by Rutherford may possess a mass 12 and a 
charge of 5. 

It is also sought to compute the known distances between the 
atoms forming a molecule. The shape of the negative electron 
is a most important factor in determining the equilibrium distance, 
and hence it is a universal distance. Only electrostatic forces are 
considered, and it is shown that equilibrium is possible between 
the attractive and repulsive forces of the atoms and electrons when 
the eccentricity of the electron lies between the limits 0*9 and 1*0. 
This agrees with the value found in the previous paper. It is 
shown that helium and neon atoms will not form compounds and 
must be monatomic. W. E. G. 

Unsymmetrical Addition to the Double Bond. I. A Theory 
of the Reaction Mechanism of the Direct Union. Granville 
A. Perkins (Philippine J . Sci., 1921, 19, 645 — 660; cf. this vol., 
A., ii, 138). — A theory of the mechanism of chemical reaction 
based on the Langmuir octet theory of valence. Diagrams are 
given showing the relationships between the forces of attraction 
and repulsion for two types of reaction, (a) a direct addition re- 
action, where an interpenetration of the outer shells of electrons 
occurs, and (6) a dissociation addition reaction where only secondary 
valence comes into play. These two types are illustrated by double 
bond reactions. W. E. G. 

The Dissociation of Hexaphenylethane from the Point of 
View of the Octet Theory of Valence. Howard Irving Cole 
(Philippine J . Sci., 1921, 19, 681 — 690). — A historical survey of 
the previous investigations on the dissociation of hexaphenylethane 
is given and the Lewis-Langmuir octet theory of valence applied 
to this problem on the lines suggested by Perkins (this vol., A., 
ii, 138). On this theory hexaphenylethane cannot possibly dis- 
sociate without a rearrangement of one or more of the phenyl 
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groups. Symmetrical dissociation occurs in non-ionising solvents 
such as benzene, giving the quinoid modification as in Gomberg’s 

/=\ /B- 

formula, (C 6 H 6 ) 2 — C — ^ , which contains a para-carbon 

atom in a tervalent condition. In an ionising solvent such as 
sulphur dioxide, which contains unshared electrons, the dissociation 
occurs unsymmetrically. An unstable union with a solvent mole- 
cule takes place, which supplies two electrons to the shell of one 
of the carbon atoms in a phenyl group. In this manner is obtained 
a colourless negative ion, (C 6 H 6 ) 3 =C", and a coloured positive ion, 

(C 6 H 5 ) 2 ~C— C<^ ; the latter exists only in combination 


"H 

with a solvent molecule. 
(C 6 H 5 ) 3 =a 

H/ - — ' 


These two ions can combine to give 
These modifications are essenti- 


ally the same as those of Gomberg, except that, on this view, 
colourless triphenylmethyl can exist only in the form of a 
negative ion. The physical and chemical properties appear to 
support this theory. The oxidation of triphenylmethyl to form 
a peroxide is explained by the formation of intermediate positive 
and negative ions. An oxygen molecule is added to the positively 
charged ion, which then combines with the negative ion to give 
the peroxide. W. E. G. 


A Proposed Laboratory Test of the Theory of Relativity. 

Harold S. King (Nature, 1922, 109, 582 — 583). — Since it is im- 
possible to conceive of the annihilation of mass, such as appears 
in the synthesis of an atom of helium from four hydrogen atoms, 
it must be supposed that mass is electromagnetic in origin, loss 
of mass being ascribed to overlapping of fields. According to the 
theory of relativity, 1 gram of matter is equivalent to 9 X 10 20 ergs, 
or 2*1 x 10 13 calories ; moreover, 1 gram of radium in disintegrating 
to lead evolves 3*7 X 10 9 cal. Thus, it is possible to calculate the 
atomic weight of radium (226-038) by addition of 1 gram atom of 
radium-# (206-000), 5 gram atoms of helium (20-000), 4 gram 
electrons (0-0005) [ ?], and 3*7 x 10 9 cal. (0-038). If Honigschmid’s 
value (225*97) for the atomic weight of radium is accepted, it 
would therefore appear that radium-# has an atomic weight less 
than 206 (the lowest experimental figures being 206*08 and 206*05, 
due respectively to Richards and Honigschmid), or that energy is 
derived from outside sources as suggested by Perrin, or that the 
equation connecting mass and energy is not correct. It is therefore 
suggested that an extension of the method of positive ray analysis 
to the determination of the atomic weights of radium, radium-#, 
and helium to an accuracy of 1 part in 10,000 not only would be 
of intrinsic value, but also would show whether the relation of 
mass and energy, based on the theory of relativity, holds. 

A. A. E. 
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A Simple Hydrogen Generator for Use in making Hydrogen- 
ion Determinations. P. H. Cathcart (J. Ind. Eng. Chem. 9 
1922, 14, 278). — The hydrogen is generated electrolytically in a 
bell jar inverted in a cylinder containing 10% sodium hydroxide. 
The outer vessel consists of a large glass precipitating jar, the 
hydrogen reservoir being a large inverted percolator with its mouth 
resting on a support about 1 inch from the bottom of the precipit- 
ating jar. A rubber stopper in the top of the hydrogen reservoir 
carries the cathode (which consists of an iron disk suspended from 
an iron wire) and a glass tube with stop-cock. The inner vessel is 
hold down by four rubber- covered wires. The anode is similar to 
the cathode, of about 4 sq. in. area, and so adjusted in the annular 
space between the two vessels that it just touches the liquid when 
all gas has been withdrawn from the reservoir. The cathode just 
projects below the lower rim of the reservoir. A 110 volt D.C. 
circuit was used for generating the hydrogen, with a switch so 
arranged that the current is automatically cut off when the reservoir 
becomes full. A diagram of the apparatus is given. H. C. R. 

Rectilinear Diameter of Hydrogen. E. Mathias, C. A. Crom- 
melin, and H. Kamerlingh Onnes (Proc. K. Alcad. Wetensch. 
Amsterdam , 1922, 23, 1175 — 1184 ; cf. A., 1921, ii, 256). — The density 
of liquid and gaseous hydrogen has been determined in grams /c.c. 
at temperatures from —240-57° to —249-89°. The critical density 
is calculated from the results and the value 0*03102 obtained, a 
figure which is considerably smaller than the corresponding figure 
for any other substance. The equation of the diameter of the 
form y=a-\-bt is considered, and the values of the coefficient are 
evaluated from the experimental data. The values obtained are 
a= —0*063510 and b =—0-00039402. The value of the slope of 
the diameter b is the smallest observed for any substance. 

J. F. S. 

The Crystal Structure of Ice. (Sir) W. H. Bragg (Proc. 
Physical Soc. 9 1922, 34, 98 — 103). — This is derived independently 
of direct X-ray analysis on certain suppositions connected with 
the low density of ice. St. John (Proc. Nat. Acad. Sci. 9 1918, 4, 
193) and Dennison (Physical Rev. 9 1921, 17, 20) have applied the 
methods of X-ray analysis and both refer the structure to a lattice 
composed of four right triangular prisms but disagree as to the 
dimensions. In the present paper it is assumed that ice belongs 
to that class of crystals in which the molecules are broken up into 
positive and negative ions, the hydrogens having given up their 
valency electrons to the oxygens. The density of ice is so low 
that the most economical spacing is adopted ; the atoms are arranged 
in a hexagonal lattice with each oxygen surrounded by four hydrogens 
and each hydrogen by two oxygens. The distance between the 
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centres of two oxygen atoms is 2*76, the distance between con- 
secutive basal planes is 3*67, and the distance between two atoms 
in the same plane is 4-52. The structure is extremely empty and 
a loose arrangement of water molecules would occupy less space. 
The hydrogen atom has apparently a larger diameter than the 
oxygen atom if oxygen has the value 1-30. These results agree 
exactly with the X-ray analysis of Dennison and the conclusions 
are supported by a comparison between the calculated and observed 
intensities of reflection. W. E. 6. 

The Variations in the Chemical Composition of Sea-water 
and the Evaluation of the Saline Content. Gabriel Bertrand, 
Freundler, and (Mlle) Manager (Compt. rend., 1922, 174, 1251 — 
1253). — The authors have determined the total halogens and the 
calcium and magnesium in the water from the Atlantic ocean and 
the Mediterranean sea. The halogens being calculated as chlorine, 
the ratio of chlorine to calcium and magnesium respectively in the 
two samples of water was by no means the same. Thus the method 
of evaluating the saline content of sea- water from the density or 
chlorine content by means of Knudsen’s tables can only be con- 
sidered as at the best an approximation. W. G. 

The Dissociation of Chlorine. H. von Wartenberg and 
F. A. Henglein (Ber., 1922, 55, [JB], 1003 — 1006). — Difficulties 
are experienced in attempting to measure the dissociation of active 
gases such as chlorine by observation of the abnormal increase of 
pressure when they are heated owing to the impossibility of finding 
a completely resistant material for the construction of the apparatus. 
Since, however, the dissociation of binary compounds is dependent 
on the total pressure, it is possible to effect such measurements at 
temperatures which silica vessels will withstand if an extremely 
low pressure is used. In this manner, preliminary measurements 
of the dissociation of chlorine at 10“ 3 mm. pressure have been made. 
The apparatus consists of a quartz bulb surrounded by a quartz 
mantle, the space between the two being continuously evacuated. 
The bulb is connected with a 2 mm. wide quartz capillary which 
leads to a quartz thread manometer and mercury seal cooled to 
—30° and thence to a Volmer pump. The chlorine is generated 
by heating auric chloride in a glass capillary which is subsequently 
sealed off. The bulb is surrounded by platinum foil and heated 
in a Heraeus furnace, the temperature measurements being accurate 
to ±2°. The temperature interval ranges from 985° to 1151° 
absolute. 

It is certain that the heat of dissociation of chlorine is consider- 
ably lower than the value 106,000 cal. usually adopted and for 
T = 0 is about 70,000 cal. H. W. 

The Structure of Chlorine Dioxide and Related Com- 
pounds. Granville A. Perkins ( Philippine J . Sci., 1921, 19, 
729 — 740; cf. this vol., ii, 138). — A discussion of the consti- 
tutional formulae of some of the oxides of chlorine and nitrogen. 
In the Langmuir theory no place is given to bonds consisting of 
vol, oxxn. ii. 16 
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one, three, or five electrons. The suggestion is made that in 
exceptional cases an odd number of electrons may form a chemical 
bond. In chlorine dioxide, five electrons are shared between the 
three atoms as in the formula : 

:o:ci;o: 


On this view chlorine dioxide contains a three electron bond. An 
odd electron is also shared in nitric oxide and nitrogen peroxide. 
The electron binding strength of atoms and its variation with the 
covalence is discussed. t W. E. G. 

Hydroxylamine. I. Simple Method of Preparation of 
Free Hydroxylamine. Hans Lecher and Josef Hofmann 
( Ber ., 1922, 55, [jB], 912 — 919). — The method adopted is essentially 
a modification of that of Lobry de Bruyn, its most important feature 
being the avoidance of the final distillation of the product. 

The apparatus consists of a Briihl receiver in which the reaction 
vessel is placed. The lower tubulus (generally used for evacuation) 
is provided with a calcium chloride tube whilst the upper tubulus 
is fitted with a stopper carrying two dropping funnels, the ends of 
which are placed above the reaction vessel. The tubulus of the 
lid serves for the introduction of a very efficient stirrer, which is 
provided with the customary mercury seal. The finely divided 
hydroxylamine hydrochloride is suspended in absolute ethyl alcohol 
in the reaction vessel and a small quantity of solid phenolphthalein 
is added. A solution of sodium ethoxide in absolute ethyl alcohol 
is introduced slowly from one of the dropping funnels into the 
well -stirred suspension, the rate of addition being so controlled that 
the red coloration which occurs as each drop enters the suspension 
disappears instantaneously. Should ultimately a pale pink color- 
ation persist, it is removed by cautious addition of a solution of 
hydroxylamine hydrochloride in ethyl alcohol from the second 
dropping funnel. The precipitated sodium chloride is removed 
and the filtrate allowed to remain undisturbed in a freezing mixture 
of ice and salt until it attains a temperature of —18°. The large 
crystals of hydroxylamine thus produced are filtered, washed with 
absolute ether, and brought into a desiccator which is immediately 
exhausted. In this manner, there is no loss of hydroxylamine by 
decomposition during the preparation, but about 5-4% of it is 
retained by the precipitated sodium chloride. The yield of solid 
hydroxylamine is about 40% of that theoretically possible, but the 
remainder can be readily recovered as the hydrochloride from the 
alcoholic mother-liquor. The product contains about 97% of 
hydroxylamine, the remainder being water. It has m. p. 32 — 35°, 
d 40 1-335, d 14 1-334. It is distinguished from Lobry de Bruyn’s 
purest specimens by its greater instability ; after twenty-four hours 
it smells of ammonia and after four days it is completely liquefied 
and contains only 42*55% -of hydroxylamine. Hydroxylamine 
crystallises in the rhombic system; the crystals obtained from 
ethyl alcohol and by the solidification of the molten substance are 
identical. H. W. 
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Behaviour of Carbon at High Temperatures. F. Sauer- 
wald (Z. Elektrochem ., 1922, 28, 183 — 185). — Continuing the work 
of Ryschkewitsch (A., 1921, ii, 258, 586, 696) and Munch (A., 1921, 
ii, 586), the author heated rods of carbon and graphite to various 
temperatures, attaining finally the temperature of the positive 
crater of the aro. The heating was effected by passing a current 
through the rods in an atmosphere of hydrogen. The ends of the 
rods were copper-plated. Small globules appeared on the surface 
of the Acheson graphite employed, and these are attributed to the 
distillation of impurities from the hotter interior of the rod to the 
surface. This was confirmed by a determination of the respective 
ash contents of the rod and of the globules. The conclusion is 
not in agreement with that of Ryschkewitsch, who found similar 
globules to be composed of pure graphite. J. S. G. T. 

Behaviour of Carbon at High Temperatures. Eugen 
Ryschkewitsch ( Z . Elektrochem ., 1922, 28; 185 — 186). — The 
author contends that the experimental conditions employed by 
Sauerwald (see preceding abstract), differ so materially from his 
own, that the results obtained in the two cases are not comparable. 
He remarks more particularly on the different atmospheres and 
current densities employed in the two cases, and on the possibility of 
impurities being derived, in Sauerwald ’s experiments, from the 
heated metallic connexions employed. J. S. G. T. 

Preferential Catalytic Combustion of Carbon Monoxide 
in Hydrogen. Arthur B. Lamb, Charles C. Scalione, and 
Graham Edgar (J. Amer . Chem. Soc ., 1922, 44, 738 — 757). — With 
the object of finding a method of removing small quantities of 
carbon monoxide from hydrogen before its use in the synthetic 
production of ammonia, a number of experiments have been carried 
out on the preferential combustion of carbon monoxide in mixtures 
containing air, hydrogen, carbon monoxide, and carbon dioxide 
by means of a catalyst termed “ hopcalite,” which is a mixture of 
metallic oxides and in the present experiments was composed of 
60% of manganese dioxide and 40% of cupric oxide. It is shown 
that “ hopcalite,” which oxidises carbon monoxide in air rapidly and 
catalytically at the ordinary temperature, does not affect hydrogen 
in air under the same conditions, and that by its means carbon 
monoxide can be completely and continuously removed from a dry 
mixture containing, for example, 0*5% of carbon monoxide, 
89*50% of hydrogen, and 10% of air without any noticeable action 
on the hydrogen. A similar mixture containing 1% of carbon 
monoxide, on the other hand, liberates so much heat that under 
these conditions oxidation of the hydrogen sets in, and the catalyst 
is soon heated to incandescence and is destroyed. It is also shown 
that moist mixtures of carbon monoxide and air and of hydrogen 
and air require much higher temperatures for oxidation. In the 
presence of water vapour at a pressure of 50 mm. of mercury, 
carbon monoxide in a 0*5% mixture with air is completely oxidised 
at a temperature of 90° or lower. Hydrogen, on the other hand, 
mixed with air, does not begin to be oxidised under these conditions 

16 * 
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until a temperature of 120 — 125° is reached. It is possible, there- 
fore, to remove carbon monoxide completely and continuously 
from a mixture having, for example, the composition 0*5% of carbon 
monoxide, 0*5% of oxygen, 24*75% of nitrogen, and 74*25% of 
hydrogen and containing water vapour at a pressure of 50 mm. of 
mercury without any considerable oxidation of hydrogen. On the 
other hand, in a similar 1 % carbon monoxide mixture, the hydrogen 
soon takes fire and the catalyst becomes incandescent. The effect 
of space velocity, carbon dioxide, hydrogen sulphide, and the 
concentration of carbon monoxide on the efficiency of the catalyst 
have been investigated. Formulas for the temperature rise in the 
catalyst, and the factor limiting the permissible concentration of 
carbon monoxide have been derived and verified at different space 
velocities in tubes of various diameters, and on the basis of these 
results the proper conditions for the technical application of this 
method of removing carbon monoxide from hydrogen have been 
outlined. The present results are in agreement with those of 
Rideal (T., 1919, 115, 993). J. F. S. 

Preparation of Bright Metallic Sodium and Potassium, 
or their Alloys, in Nitrogen. G. Bornemann (Z. angew. 
Chem., 1922, 35, 227). — A glass tube of 15 — 20 mm. diameter is 
drawn out into a short constriction of 3 — 4 mm. diameter about 
20 cm. from one end which is sealed up. A fine wire gauze thimble 
is fitted tightly into the tube above the constriction and the required 
amount of metal introduced into the open end of the tube, which is 
then sealed. The tube is then placed in a horizontal position and 
the metal melted, whereby the oxygen, moisture, and carbon 
dioxide are removed, leaving an atmosphere of nitrogen. On now 
placing the tube vertically and carefully remelting the metal it 
flows through the gauze and the constriction into the lower portion 
of the tube as perfectly bright untarnished metal, all impurities 
remaining behind on the gauze filter. The tube is then drawn off 
and sealed at the constriction. G. F. M. 

Sodium Silicate. A. Erdenbrecher ( MilcroTcosmos , 1921, 
15, 55 — 60). — The addition of not more than 40 grams of sodium 
hydroxide to 100 c.c. of the solution obtained when 20 — 25 grams 
of the salt Na 2 SiOo,9 — 10H 2 O are dissolved in 40 c.c. of water 
yields the hydrate Na 2 Si0 3 ,9H 2 0, rhombic, m. p. 47°. Sixty grams 
of sodium hydroxide similarly yield the hydrate Na 2 Si03,6H 2 0, 
monoclinic, m. p. 63*5°, whilst larger amounts yield the hydrate 
NaoSi0 3 ,4H 2 0, hexagonal, m. p. 83 — 85°. Other hydrates of 
sodium metasilicate mentioned in the literature are probably 
mixtures of these, as changes in the composition of the mother- 
liquor cause changes in the degree of hydration. 

Chemical Abstracts. 

Preparation of Ammonium Chloride. P. Mondain Monval 
(Compt. rend., 1922, 174, 1014 — 1017). — A study of the conditions 
governing the crystallisation of ammonium chloride from solution 
at 15° when in solution alone or in the presence of one or more of 
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the salts, sodium chloride, sodium carbonate, and ammonium car- 
bonate. A Le Chatelier diagram showing the surfaces of saturation 
is given. Commercially in the ammonia-soda process the salt is 
not crystallised out from the liquid from which the sodium hydrogen 
carbonate has been extracted, but ammonia is first added to convert 
the hydrogen carbonates into normal carbonates. W. G, 

The Melting Point of Normal Ammonium Sulphate. R. 

Kattwinkel (Ber., 1922, 55, [R], 874). — Contrary to the statement 
of Caspar (A., 1920, ii, 431), a definite melting point cannot be 
assigned to normal ammonium sulphate ; with increasing temper- 
ature it suffers loss of ammonia, decomposition being complete at 
365°. H. W. 

Conditions of Formation and Stability of Ammonium 
Carbamate. C. Matignon and M. FrIsjacques (Bull. Soc. 
chim., 1922, [iv], 31, 307 — 316). — A more detailed account of work 
already published (A., 1920, ii, 250). W. G. 

Liquid Crystals of Calcium Phosphate. P. Gaubert 
(Compt. rend., 1922, 174, 1115 — 1117). — When the rhombohedra 
obtained by crushing calcite are ignited, they retain their shape 
and if then they are submitted to the action of phosphoric acid 
certain optical phenomena are observed due to the formation of 
liquid or soft crystals of calcium phosphate. These are described 
in detail. W. G. 

Action of Nitrogen on Mixtures of Barium Oxide and 
Carbon at High Temperatures. Paul Askenasy and Frithjof 
Grude ( Z . Elektrochem ., 1922, 28, 130 — 151). — The rate of combin- 
ation of compressed mixtures of barium carbonate and wood charcoal 
or graphite with nitrogen has been investigated up to 1600°. It 
is shown that the reaction proceeds with a practicable velocity at 
1400°, and in fifteen minutes 60% of the barium has been converted 
into a mixture of cyanide and cyanamide when an excess of nitrogen 
is present. In agreement with Caro and in opposition to Ewan and 
Napier, the primary reaction is the formation of barium carbide, 
and from this much cyanide is formed which then undergoes a 
secondary reaction to form barium cyanamide. The formation 
of cyanide at comparatively low temperatures (1300 — 1400°) reaches 
a maximum of 65% in fifteen to thirty minutes, which is not increased 
at 1600°. With increasing temperature, the formation of the 
cyanamide rapidly increases. There is no evidence that a basic 
cyanide is first formed, nor is there any evidence of a sublimation 
of barium cyanide at the lower temperatures. The reproducibility 
of the combination of nitrogen is best achieved in the presence of 
an excess of carbon. When there is a shortage of carbon it is the 
cyanamide formation, and not that of the cyanide, which is effected. 
It is shown that the reaction proceeds more rapidly when compressed 
materials are used. Impurities in the carbon, such as silica or 
alumina, retard the reaction, whilst iron, in opposition to previous 
statements, accelerates it, but disturbs the reproducibility. A 
mixtwe of barium oxide and carbon takes up the same amount of 

16*— 2 
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nitrogen as an equivalent quantity of 55% barium carbide, and the 
relative amounts of barium cyanide and cyanamide formed are the 
same in both cases. A very long list of references on this subject, 
with comments, precedes the paper. J. F. 8. 

Electro-deposition of Lead from Mathers *s Perchlorate 
Bath. I. Structure of the Deposit. W. E. Hughes (J. 
Physical Chem ., 1922, 26, 316 — 323). — The author has made a 
macroscopic and microscopic examination of the structure of lead 
deposited from Mathers’s perchlorate bath (U.S. Pat. 931944, 
1909 ; A., 1911, ii, 113). The specimens were etched by using them 
as anodes in the electrolysis of 30 c.c. of 30% perchloric acid in 
270 c.c. of water for various periods with a current density of 9 — 10 
amperes /sq. dcm. and a voltage of 1*5. The etched surface was 
much worn, cindery, and dull and light grey in colour with no 
crystalline appearance. Where the outside surface of the lead was 
directed toward the cathode during etching, a thin, skin-like sub- 
stance is formed, which after a while detaches itself and comes away 
in flakes ; no such action occurs when the inside surface is directed 
to the cathode. The term inside surface indicates the lead surface 
which was in contact with the cathode during the deposition. When 
examined microscopically (125 diameters) the deposit is seen to 
consist of irregular cells with lustrous, slightly yellow walls. The 
interior of each cell appeared to be made up of a mosaic of small 
bright and dark particles. The author deduces from the observ- 
ations that the structure of the lead is ordered, and not amorphous ; 
the size of the grain is reduced by the colloid (peptone) contained in 
the bath and that the colloid separates from solution with the lead, 
not in any haphazard fashion, but in continuous layers in the 
deposit. J. F. S. 

Amalgams. III. Colloidal Copper Amalgam. C. Paal 
and Hermann Steyer (Kolloid Z., 1922, 30, 215 — 228; cf. A., 
1919, ii, 69, 516). — Hydrosols of copper amalgam may be prepared 
by (a) shaking copper hydrosol with mercury, (b) keeping copper 
hydrosol in contact with mercury without shaking, (c) mixing either 
red or blue copper hydrosol with mercury hydrosol. The prepar- 
ations were all effected in an atmosphere of hydrogen, and the 
amalgam sols possess colours which differ markedly from those of 
the original copper sols. In the first preparation, sols of an amalgam 
represented by the formula CuHg 0 .02 may be obtained, in the second 
preparation the composition of the amalgam is given by the formula 
CuHgo.^, and in the third preparation, using the red copper 
hydrosol, the amalgam has the composition CuHg 1>3 .. The copper 
amalgam sols are less stable and more easily oxidisea than the gold 
amalgam hydrosols previously described (loc. cit.), and require a 
larger concentration of protecting colloid (sodium lysalbate or 
sodium protalbate) to stabilise them than the corresponding gold 
amalgam sols. J. F. S. 

Copper Sulphide. W. Gluud (Ber., 1922, 55, [B], 952— 
953). — The oxidation of copper sulphide by air at the atmospheric 
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pressure proceeds rapidly in ammoniacal suspension with the 
production of a mixture of sulphate and thiosulphate; cuprous 
sulphide is similarly but more slowly oxidised. In neutral or 
acid solution, the change is slower and necessitates the use of com- 
pressed air at temperatures up to 160° ; copper sulphate is formed. 
In certain circumstances the sulphur is deposited in the elementary 
state; the chief conditions are that the copper solution should 
not be precipitated completely, that the oxidation should be 
effected immediately, and that the solution should contain, in 
addition to ammonia, considerable amounts of dissolved salts, 
preferably ammonium compounds. H. W. 

Mechanism of the Dehydration of Crystalline Aluminium 
Hydroxide and of the Adsorption of Water by the Resulting 
Alumina. Lowell H. Milligan (J. Physical Chem ., 1922, 26, 
247 — 255). — Crystalline aluminium hydroxide in air at atmospheric 
pressure and humidity is not affected by temperatures below 145°, 
and remains constant in composition as the normal hydroxide, 
Al(OH) 3 , up to this temperature. The decomposition and 
evolution of water commences just above 145°, and as far as the 
evolution of the chemically combined water of the hydroxide is 
concerned, is practically complete at 200°. Slight irregularities 
are observed in the drying curve between 145° and 196°, which 
are attributed to the very slow rate at which equilibrium is reached 
at these particular temperatures and the resultant experimental 
errors. All the water is not driven off at 200°, but an amount 
equal to about 8% of the original aluminium hydroxide is retained 
at this temperature, and is driven off slowly as the ignition tem- 
perature is increased, very much higher temperatures being 
required for complete dehydration. Above 200°, the curve has 
the general form of an adsorption curve, and the 8% of water, 
which is retained at 200°, appears to be practically adsorbed by 
the highly porous aluminium oxide. There is no evidence of the 
existence of hydrates formed by step-wise dehydration. When 
alumina, produced by drying aluminium hydroxide at temperatures 
as low as 275°, is allowed to take up water, this water is simply 
adsorbed, and does not recombine chemically with the alumina. 
This is established by the fact that the drying curve after “ rehydr- 
ation ” bears no resemblance to the original dehydration curve 
of aluminium hydroxide. The higher the ignition temperature 
at which alumina is prepared the smaller is the amount of water 
which it is capable of adsorbing under a given set of conditions. 

[With W. J. Mead.] — The original aluminium hydroxide, the 
alumina prepared by its ignition, and the alumina after “ rehydr- 
ation ” have been subjected to an X-ray examination. It is 
shown that the X-ray pattern produced by the original crystalline 
aluminium hydroxide is identical with that of the mineral gibbsite, 
which is a definitely crystalline chemical compound. Alumina 
prepared by calcining the crystalline hydroxide at 325° gives no 
trace of the hydroxide structure, neither is it similar to the mineral 
diaspore, AlgO^HgO, nor to corundum, A1 2 0 3 . It shows a set of 
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lines which indicate a crystalline structure. The adsorption of 
water does not alter its structure. Alumina prepared by calcin- 
ation at 600° shows a faint pattern similar to the preceding specimen, 
but the bulk of the material is probably amorphous. When 
calcination temperatures somewhat above 1000f are employed, 
the product gives a faint corundum pattern, and still higher tem- 
peratures increase the intensity of this pattern until it becomes 
that of pure corundum. J. F. S. 

Mechanism of the Reduction of Permanganate and its 
Physico-chemical Basis. I. Reaction between [Potassium] 
Permanganate and Formic Acid in Slightly Acid Solution. 

Josef Holluta ( Z . physikal. Chem ., 1922, 101, 34 — 53). — The 
velocity of the reduction of potassium permanganate by formic 
acid in faintly acid solutions has been investigated at 22°, 25*1°, 
24*7°, and 15*3°. The results are discussed in connexion with 
previously published work of Schilov (A., 1903, ii, 720) and of 
Skrabal (A., 1905, ii, 17, 18 ; 1906, ii, 658), and it is shown that 
the reduction takes place in the following stages : (1) 2(Mn0 4 '+ 
HC0 2 '=Mn0 4 ,,, +H’+C0 2 ) (measurably slow); (2) 2Mn0 4 "'+ 
8H*+5HC0 2 '=Mn0 4 '+Mn(HC02) 6 , '+4H 2 0 (instantaneous) ; 
(3) Mn(HC0 2 ) 5 / '=Mn'*’+5HC0 2 ' (equilibrium); (4) 2Mn’**+ 
HC0 2 '— 2Mn+H*+C0 2 ( m ore rapid than 1); (5) 2(2Mn’ #, + 
4H 2 0=Mn # ‘+Mu(OH) 4 +4H # ) (immeasurably fast); (6) Mn0 4 '+ 
4Mn’ # +8H - ==5Mn ,-, +4H 2 0 (immeasurably fast) ; (7) 2(Mn[OH] 4 + 
4H # =Mn - *”+4H 2 0) (equilibrium), and (8) 2Mn””+HC0 2 = 
Mn*’-f H’+COo (very slow). These partial equations give a total 
equation for the reaction which has the form 2Mn0 4 '+HH*+ 
5HC0 2 , ~2Mn**+5C0 2 +8H 2 0. The measured temperature co- 
efficient for 10° is 1*86. J. F. S. 

Mixed Crystal Formation in Ternary Systems containing 
Water, Ammonium Chloride, and Ferrous, Cobaltous, or 
Nickel Chloride. Frederick William Jeffrey Clendinnen 
(T., 1922, 121, 801—805). 

Complex Nitrites of Nickel. V. Cuttica ( Gazzetta , 1922, 
52, i, 210 — 215). — In consequence of the slight tendency to dis- 
sociate exhibited by nickel nitrite, the latter is able to form com- 
plexes, double nickel nitrites occupying a position between true 
complex compounds and double salts and possessing the constant 
co-ordination number of the former and the great mobility of 
the component simple ions in solution shown by the latter. Cryo- 
scopic measurements of aqueous solutions of nickel thallium nitrite, 
4TlN0 2 ,Ni(N0 2 ) 2 , give a molecular weight of 107 — 111, the cal- 
culated value being 1050 ; hence rather more than nine of the eleven 
simple ions are manifest in solution. Since thallium nitrite is 
completely dissociated in the experimental conditions employed, 
the nickel nitrite is only partly dissociated. 

Owing to the markedly “ imperfect ” nature of double nickel 
nitrites it is necessary, in the preparation of triple nickel nitrites, 
that the active masses of the component ions be high in order 
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that undissociated molecules of the complex may be formed and 
that the solubility product may be exceeded. The failure of 
Przibylla (A., 1898, ii, 162; 1899, ii, 222) and of Reichard (A., 
1904, ii, 488, 741) to obtain triple nickel cadmium nitrites was 
probably due to neglect of this condition. The author has pre- 
pared nickel cadmium potassium nitrite , Ni(N0 2 ) 2 ,2Cd(N0 2 ) 2 ,4KN0 2 , 
which is pale yellow ; nickel cadmium thallium nitrite , of 
analogous formula, which is brick red, and nickel cadmium ammo- 
nium nitrite , Ni(N0 2 ) 2 ,Cd(N0 2 ) 2 ,2NH 4 N0 2 , which is pale flesh- 
coloured. These three compounds are profoundly disgregated by 
the dissociating action of water, the nickel and cadmium nitrites 
undergoing only limited dissociation. 

Many of the triple nickel nitrites known may be represented 
by the general scheme for the double nickel nitrites, for example, 

[Ni(N0 2 ) 6 ]^ (Ca ’ Sr,Pb) , jNi(NO a ) ) , the nickel in these 

exhibiting analogy to iron and cobalt. In the case of nickel 
cadmium potassium and nickel cadmium thallium nitrites, which 
do not correspond with this scheme, if the fundamental co-ordin- 
ating action capable of functioning in two concentric spheres is 
attributed to the nickel, it may be assumed that in the inner 
sphere are co-ordinated six nitrous residues in the same ion as 
occurs in the other nickel nitrites and that in the second sphere 
two whole cadmium nitrite molecules remain bound. This sup- 
position, expressed by the formula |^Ni(N0 2 ) 6 J^i^^Q ^ j , is in 

accord with the similarity in colour between these compounds and 
the double and certain other triple nickel nitrites. T. H. P. 

Complex Chlorides containing Gold. I. Pollard’s Am- 
monium Silver Auric Chloride. Horace L. Wells (Amer. 
J . Sci ., 1922, 3, [v], (16), 257 — 259). — The triple chloride examined 
by Pollard (T., 1920, 117, 99) was investigated. It was found 
that when solutions somewhat similar to the one recommended 
by Pollard were diluted with an equal volume or more of 1:1, 
or stronger, hydrochloric acid better products for analysis were ob- 
tained. The results of analysis suggest the formula (NH 4 ) 6 Ag 2 Au 3 Cl 17 
for the triple salt against (NH 4 ) 8 Ag 3 Au 4 Cl 23 put forward by 
Pollard. The corresponding potassium salt could not be obtained, 
but a triple salt of caesium was prepared and is being investigated. 

W. T. 

Complex Chlorides containing Gold. II. Caesium Triple 
Salts. Horace L. Wells {Amer. J. Sci., 1922, 3, [v], 315 — 
326). — Five new triple chlorides of caesium have been prepared. 
Cs 4 Ag 2 Au'" 2 Cl 12 , very black, opaque, powder black. Cs 4 ZnAu" , 2 Cl 12 , 
yellow (sometimes red), transparent, powder pale yellow. 
Cs 4 HgAu"' 2 Cl 12 , orange, transparent, powder yellow. Cs 4 CuAu'" 2 Cl 12 , 
crystals black, powder pale brown. Cs 4 Au 2 'Au"' 2 Cl 12 , very black, 
opaque, powder black. These triple salts are apparently isomor- 
phous, an interesting case of isomorphous replacement of two 
univalent atoms by one bivalent atom. Caesium calcium auric 
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chloride could not be prepared. These caesium triple salts do not 
correspond with the ammonium triple chloride (Wells, preceding 
abstract). In preparing these triple chlorides a large excess of caesium 
chloride over the theoretical quantity is desirable, but the solutions 
should be very dilute in respect to gold in order to avoid the deposi- 
tion of the sparingly soluble caesium auric chloride. Presence of 
concentrated hydrochloric acid is favourable. W. T. 


Mineralogical Chemistry. 


Cristobalite in Basalt from Washington. Earl V. Shannon 
( J . Washington Acad. Sci ., 1922, 12, 195 — 196). — Minute, white 
crystals of cristobalite (Si0 2 ) occur with plagioclase, magnetite, 
opal, etc., in the steam -cavities of basalt at Spokane; they have 
the form of cubo-octahedra. L. J. S. 

Becquerelite, a New Radioactive Mineral. Alfred Schoep 
(Compt. rend., 1922, 174, 1240 — 1242). — This mineral occurs as 
canary- to orange-yellow, crystalline crusts on pitchblende from 
the Kasolo mine, Katanga, Belgian Congo. Minute crystals are 
orthorhombic with perfect (001) and (110) cleavages. The acute 
negative bisectrix emerges through (001 ). The mean of two analyses 
on material dried at 100° gave : 

U0 3 . Fe 2 0 3 . PbO. Si0 2 . S0 3 . H 2 0. Total. 

86-51 0-54 5-25 0-83 1 01 5*82 99*96 

Needles of anglesite and crystals of curite (this vol., ii, 77) and 
soddite (this vol., ii, 451) are present; and microchemical 
tests of the canary-yellow material show only traces of lead. 
Deducting lead, etc., and adding water (4*21%) lost at 100°, the 
formula is deduced as U0 3 ,2H 2 0. L. J. S. 

Sincosite, a New Mineral. Waldemar T. Schaller (J. 
Washington Acad. Sci., 1922, 12, 195). — This forms green, rect- 
angular plates, which are optically uniaxial (sometimes biaxial) 
and negative, in black carbonaceous shale near Sincos, Peru. 
Analysis : 

CaO. V 2 0 4 P 2 0 6 . H a O. Insol. Total. 

12-1 36-3 31-7 19-9 . 0*3 100*3 

gives the formula Ca0,V 2 0 4 ,P 2 0 5 ,5H 2 0. Since the mineral belongs 
to the uranite group (autunite, torbernite, etc.), the “ equivalent 
valency ” of quadrivalent vanadyl- vanadium with sexavalent 
uranic-uranium is suggested. L. J. S. 

Optical-crystallographic Properties of Calcium Oxalate 
Monohydrate. Edgar T. Wherry (J. Washington Acad . Sci., 
1922, 12 , 196 — 200). — The crystallographic and optical constants 
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hitherto determined for the mineral whewellite are tabulated, and 
the relation of the optical orientation to the various habits of the 
crystals is pointed out. Fragments of the mineral, crystals from 
plant tissues, and crystalline precipitates (prepared by boiling 
together solutions of the constituent ions) were examined micro- 
scopically. Refractive indices, « 1*490, p 1*555, v 1*650. 

L. J. S. 

The Chemical Constitution of Felspars. Analysis of Two 
Microclines. M. E. Denaeyer (Bull. Soc. chim. Belg ., 1922, 31, 
131 — 147). — Theories of the constitution of complex silicates 
(W. and D. Asch, “ Die Silicate/’ Berlin, 1911; P. Erculisse, 
“Classification chimique des silicates naturels,” Brussels, 1920; 
J. Jakob, A., 1920, ii, 754) are discussed, and an attempt is made 
to apply Werner’s co-ordination theory to the problem. Some 
formulae based on the latter theory are given and a pseudo-phase 
rule diagram based on these is used to suggest the mutual relation- 
ship of quartz, orthose, plagioclases, micas, and spinels. The 
connexion between the views put forward by Jakob and by F. W. 
Clarke is briefly discussed. 

The analysis of two microclines (triclinic potash-soda felspars) 
is considered to indicate that they are built up of three separate 
components in solid solution, and a study of results of analyses 
carried out by other workers tends to confirm this view. 

H. J. E. 

Soddite, a New Radioactive Mineral. Alfred Schoep 
(Compt. rend., 1922, 174, 1066 — 1067). — This forms with curite 
(A., 1922, ii, 77) fine-grained crystalline aggregates at Kasolo, 
Katanga, Belgian Congo. In veins in this material minute 
prismatic crystals were found which from their optical characters 
are orthorhombic. H 3 — 4, d 17 4*627. Heated in a bulb-tube the 
mineral gives off water and oxygen and turns black, and it 
is infusible before the blow-pipe. The mean of several partial 
analyses is : 

Si0 2 . U0 3 . Fo 2 0 3 . h 2 o. 

7*83 85-33 040 6-23 

agreeing with the formula 12U0 3 ,5Si0 2 ,14H 2 0. L. J. S. 

Ore Deposits and their Genesis in Relation to Geographical 
Distribution. A Lecture Delivered before the Chemical Society 
on December 8th, 1921. John Walter Gregory (T., 1922, 121, 
750—772). 

Meteoric Iron from Odessa, Ector Co., Texas. George 
P. Merrill (Amer. J. Sci. y 1922, [v], 3, 335 — 337). — The much 
rusted fragment of 1120 grams as received was stated to be from 
a larger mass found near Odessa. The etched surface shows a 
coarse octahedral structure. Analysis by E. V. Shannon gave : 

Fe. Ni. Co. Cu. Pt. Cr. Mn. C. P. S. Total. 

90-69 7-25 0-74 0*02 nil trace nil 0*35 0-23 0*03 99*31 

L. J. S. 
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Meteoric Irons from Alpine, Texas, and Signal Mountain, 
Lower California. George P. Merrill (Proc. U.S. Nat. Mus.> 
1922, 61, art. 4, 1 — 4). — A fragment of a mass, said to weigh two 
tons, from Alpine shows the finely granular structure of an ataxite, 
and gave anal. I by J. E. Whitfield. A fragment from a mass, 
said to have been observed to fall at Signal Mountain several 
years ago, gave II. The medium octahedrite structure grades 
into a finely granular structure at the exterior of the mass, the 
latter structure having evidently resulted by the heating during 
flight through the earth’s atmosphere. 

Fe. Ni. Co. Cu. S. P. C. Si. Total. 

I 93*60 6-62 0-43 0-016 0-012 0-328 0*008 0*015 100*029 

II 91-47 7*86 0-60 0*015 0*002 0*041 — 0*004 99*992 

A pallasite from Cold Bay, Alaska, is also briefly described. 

L. J. S. 


Analytical Chemistry. 


The Application of Conductometric Methods to Precipit- 
ation Analysis. I. M. Kolthoff (Z. anal . Chem., 1922, 61, 
171 — 180). — The author discusses the conditions necessary for 
obtaining good results by conductometric methods in precipitation 
analysis and details the possible sources of error under three head- 
ings : errors in the determination of the conductivity, errors due 
to the solubility of the precipitate being too great, and errors due 
to the composition of the precipitate not being constant. In the 
first case, the analysis is more exact the slower the rate of migration 
of the ions taking the place of those precipitated, whilst the end- 
point is sharper the greater the speed of the anion which is pre- 
cipitated and the greater the degree of dissociation of the salt. 
The speed of the ions present which take no part in the reaction is 
immaterial, but, as the presence of indifferent electrolytes decreases 
the accuracy of the method, they should be kept as low as possible 
and the reagent used for precipitation must be a strong electrolyte. 
The solubility of the precipitate must, at the most, not exceed a 
normality corresponding with one-twentieth of the normality of 
the solution from which it is produced. Errors may arise owing 
to the slow rate at which the precipitate forms or to adsorption 
of salts by the precipitate ; the former may be overcome by the 
addition of alcohol to the solution. A. R. P. 

Estimation of Hydrogen-ion Concentration in Urine with 
Indicators. Adolf Silberstein (Biochem. Z., 1922, 128, 534 — 
539).— The colorimetric estimation of the P H of coloured liquids 
like urine is simplified by removing the natural colouring matter 
bv shaking with charcoal, for instance, “ Carbo medic,” Merck. 
There is no change of P H after this treatment of urine. H. K, 
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Reaction between Thiosulphuric and Nitrons Ions. P. 

Faloiola ( Gazzetta , 1922, 52, i, 179 — 182). — If sodium thiosulphate, 
even in very dilute solution, is treated with dilute sodium or potass- 
ium nitrite solution and the liquid is then acidified with either an 
inorganic or organic acid or a salt, such as alum, giving an acid 
solution, more or less marked effervescence occurs and the solution 
assumes a yellow colour which, according to the amounts of the 
substances used, may at first be green or orange-brown. The 
reaction is equally sensitive in aqueous alcoholic solution and is 
shown distinctly by O’OOOlJV-sodium thiosulphate solution, which 
does not readily yield sulphur when treated with a mineral acid 
or give a coloration with ferric chloride. Only excessive propor- 
tions and concentrations of sulphurous acid prevent the reaction 
with traces of thiosulphate. The nitrous ion in presence of the 
nitric ion may be detected by means of the reaction (cf. Bodnar, 
A., 1914, ii, 67). % T. H. P. 

The Volumetric Estimation of Dithionates. A. Fischer 
and W. Classen (Z. angew. Chem., 1922, 35, 198 — 199). — Sodium 
dithionate is not attacked by cold alkaline or neutral oxidising 
agents and but little in acid solution. On heating with acid, 
evolution of sulphur dioxide commences and oxidation follows. 
Attempts to devise a direct titration with an acid oxidising agent 
were unsuccessful either through loss of sulphur dioxide or through 
secondary reactions. A method was therefore adopted of distilling 
the sulphur dioxide into a known volume of an oxidising agent. 
Potassium permanganate and dichromate proving unsuitable, 
iodine solution was employed. The sodium dithionate is weighed 
into a flask, distilled hydrochloric acid free from chlorine added, 
and a stream of carbon dioxide passed through the apparatus. 
The flask is then heated and at the end of the reaction carbon 
dioxide is again passed through the apparatus. The results are in 
close agreement with those of gravimetric analysis. The method 
may be applied to mixtures of dithionates with other sulphur 
salts, most of which are decomposed by cold hydrochloric acid or 
oxidised by alkaline hydrogen peroxide. C. I. 

Estimation of Ammonia in Urine by Schlcesing’s Bell- 
glass Method. W. Mestrezat and (Mlle) M.-P. Janet 
(Bull. Soc. Chim. Biol., 1922, 4, 154 — 164).— Schlcesing’s method 
is modified and used for the estimation of ammonia in urine. To 
20 c.c. of urine contained in a desiccator are added a few drops 
of sulphuric acid to dissolve any ammonium magnesium phosphate, 
and five drops of a 10% solution of mercuric cyanide to prevent 
bacterial decomposition of urea. Ten c.c. of 20% milk of lime are 
then added, after which a basin containing 10 c.c. of 0-1 A- sulphuric 
acid is rapidly placed on a tripod in the desiccator and the latter 
closed. After remaining for three days at a room temperature of 
15 — 20°, the excess of acid is titrated. No appreciable quantity 
of ammonia is evolved from nitrogenous organic substances present 
in the urine. E. S. 
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The Estimation of Ammoniacal Nitrogen in Nitrogenous, 
Organic Substances, and particularly in Proteins and their 
Products of Decomposition. J. Froidevaux ( Compt . rend., 
1922, 174, 1238— 1240).— To 15 c.c. of the solution under examin- 
ation 35 c.c. of 60% aqueous sodium hydroxide are added and air, 
carefully freed from ammonia, is bubbled through at the ordinary 
temperature at the rate of 150 — 200 bubbles per minute. The 
issuing air is passed through a known volume of standard acid. 
The acid is replaced from time to time and titrated. The ammonia 
absorbed is plotted against the time. The resulting curve consists 
of a line sharply inclined to the time axis and a line slightly inclined 
to the same axis, these being joined by a curved portion. The 
first line corresponds with ammoniacal nitrogen and the second 
line with ammoniacal nitrogen coming from the slow decomposition 
of protein or amino-acids. The curved portion is a combination 
of the two. The two lines are produced to meet and their junction 
represents the total ammoniacal nitrogen originally present as such 
in the sample. W. G. 

The Analysis of Liquid Nitrogen Peroxide. A. Sanfourche 
{Bull. Soc. chim ., 1922, [iv], 31, 316—319). — The sampling is done 
by means of a Durand washing flask, the central tube of which 
is drawn out to a fine orifice, the flask being kept immersed in ice. 

For the estimation of nitric acid in the sample, 10 c.c. of the 
liquid are measured out into a cylindrical gas-drying tube, which 
is then surrounded with ice, and air is bubbled through the liquid 
until the whole of the nitrogen peroxide has evaporated. The 
residual nitric acid, which should not evolve nitrous vapours when 
warmed by the hand, is diluted with water and titrated with 
A-sodium hydroxide. 

For the estimation of nitrogen peroxide and nitrous anhydride, 
a known volume of the sample is dissolved in 20 c.c. of concentrated 
sulphuric acid cooled in ice, and aliquot portions of the solution 
are titrated with N /10-permanganate, and analysed in a Lunge 
nitrometer, respectively. From these results it is possible to 
calculate the percentages of nitrogen peroxide and nitrous anhydride 
respectively in the sample. W. G. 

Estimation of Nitrates in Drinking Water by Mayrhofer’s 
Method. A. Reuss (Z. Unters. Nahr. Genussm., 1922, 43, 174 — 
183). — The consumption of indigotin solution is considerably 
increased in the presence of sodium chloride, the reaction between 
small quantities of nitrates and the indigotin being facilitated by 
this substance. If only small quantities of nitrates and small 
quantities of chlorides are present in the water, it is advisable 
to add sufficient sodium chloride to bring the concentration up to 
1 gram per litre. The indigotin solution must then be standardised 
against a nitrate solution containing 1 gram of sodium chloride 
per litre. Mayrhofer’s tables can then be used. The indigotin 
solution must not have the slightest sediment or its titre will be 
variable. It is best filtered through asbestos without suction until 
no suspended particles are visible with a lens. The solution should 
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be added at a rate of 2—3 drops per second, the last drops being 
added at a somewhat slower rate. Care must be taken that the 
whole of the 5 c.c. of sulphuric acid actually reach the liquid in 
the flask. The acid used must be of the same composition as 
that used in standardising the indigotin solution which should be 
prepared as described by Lehmann in an appendix to the paper. 

H.C.R. 

The Estimation of Inorganic Phosphorus in Blood Plasma 
by Bell and Doisy’s Method. Burton A. Myers and Marian 
C. Shevky (J. Lab. Clin. Med., 1921, 7, 176—180; cf. A., 1920, 
ii, 769). — Phosphorus was not recovered quantitatively from plasma 
by Bell and Doisy’s method, when added in known quantity. 
The only solution correctly measured was one which was weaker 
than the standard; all stronger than the standard showed con- 
siderable minus errors. This difficulty was obviated by using a 
series of standards of such strength that one "might be chosen 
containing approximately 0*25 mg. per 100 c.c. more phosphorus 
than the unknown. A small series of estimations thus made gave 
an error ranging from 2*3 to 10% with an average of 5-8%. In 
many rabbit plasmas and some human plasmas larger amounts, 
of molybdic acid and quinol solutions than prescribed in the 
original directions must be used to develop the proper colour. 
1*5 c.c. of molybdic acid and 3 c.c. of quinol for each 5 c.c. 
of plasma filtrate (1:5 dilution) are recommended. 

Chemical Abstracts. 

Qualitative Reactions for Arsenic. I. M. Kolthoff (Pharm. 
Weekblad , 1922, 59, 334 — 350). — The reactions of Mayen^on and 
Bergeret (this Journal, 1874, 1008; reduction to arsine and detec- 
tion with mercuric chloride paper), Bougault (reduction to free 
arsenic by use of hypophosphite), Bettendorf (reduction to arsenic, 
using stannous chloride), and Reinsch have been examined. The 
most suitable is the first, which under the conditions recommended 
will detect one-millionth of a gram (1 fi. g.) in 1 c.c. To 1 c.c. of 
the neutral solution are added 1 c.c. of 22% hydrochloric acid 
containing 1% of stannous chloride, and 0*1 gram of finely divided 
aluminium foil. The gas is led through cotton-wool on to a strip 
of paper 4 mm. wide prepared by saturating filter-paper in 5% 
aqueous merouric chloride solution. After one hour the colour 
of the paper is examined. Antimony must be removed by treating 
the paper with hydrochloric acid or potassium iodide. 

Mercury salts interfere strongly, copper salts moderately ; salts 
of other metals do not seriously affect the test. 

Bougault’s reaction will detect 2 mg. of arsenic per litre. Two c.c. 
of the solution, admixed with 1 c.c. of the reagent, and 4 c.c. of 
strong hydrochloric acid, are heated in the water-bath for thirty 
minutes. A brown colour shows presence of arsenic. The solution 
may be filtered, a stain remaining on the paper. S. I. L. 

Aluminium for the Arsenic Reaction. 6 . Romijn ( Chem . 
Weekblad, 1922, 19, 177 — 179). — The author agrees with Kolthoff 
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(preceding abstract) that aluminium is to be preferred to zinc, 
which he had formerly recommended (Romijn, Pharm. Weekblad , 
1917, 54, 1216), in the Mayenfon and Bergeret reaction. He details 
some improvements in the apparatus which allow of the detection 
of 0*5 ft.g. of arsenic with a reaction time of two to five minutes. 
He suggests that in presence of formaldehyde hexamethylene- 
tetrarsine may be formed. S. I. L. 

Estimation of Volatile Matter in a Coal. A. Dessemond 
(Rev. ind. min., 1921, 1, 461 — 456). — The essential analytical 
operations for estimating the volatile substances and ash of a coal 
by desiccation, distillation, and incineration are discussed. In the 
formula V=v/(10Q—c), where c=% ash, v=% volatile substances 
in the crude coal, and V—% volatile substances exclusive of the ash, 
calculations show that the percentage of V increases as the per- 
centage of ash increases and becomes infinite when the ash becomes 
100. A general investigation of the formula and of the errors 
usual in the procedures has led to the proposal of a simple formula 
expressing the content of volatile substances in a coal exclusive 
of the ash : V=[v—(c/n)]/(100—c), where n is a variable coefficient 
, depending on the impurities. Numerous samples of coal are given, 
and it is suggested that the value ?i=10 be adopted as a sufficiently 
accurate approximation for most coals. Chemical Abstracts. 

The Separation of Zinc by Means of Ammonium Phosphate. 

G. Luff (Chem. Zeit., 1922, 46, 365 — 366). — Magnesium and man- 
ganese may be separated quantitatively from zinc by precipitation 
with ammonium phosphate in solutions containing at least one- 
fifth of their bulk of ammonia (d 0*923), whilst iron and aluminium 
may be precipitated as phosphates free from zinc by addition of 
ammonium phosphate to the solution containing at least one-fifth 
of its bulk of glacial acetic acid. The zinc is recovered from the 
filtrate by rendering it neutral to litmus, in the first case with 
hydrochloric acid, and in the second case with ammonia. The 
separation of manganese and zinc must be carried out in an atmo- 
sphere of hydrogen to prevent precipitation of manganese dioxide. 
[Cf. J . Soc . Chem . Ind., 1922, June.] A. R. P. 

An Electro-volumetric Method for Lead. D. A. MacInnes 
and Eric B. Townsend (J. Ind . Eng. Chem., 1922, 14, 420— 
421).— The solution containing the lead as nitrate together with 
free nitric acid is electrolysed with a current of 13 amperes for 
thirty to forty-five minutes in a platinum dish, 9 cm. in diameter 
and roughened on the inside, which acts as anode whilst the cathode 
consists of a small platinum disk rotated at 600 revolutions per 
minute. The deposit is washed with cold water and dissolved in 
an excess of standard oxalic acid and 5 c.c. of nitric acid heated 
at 80°. The solution is rinsed into a beaker, a few c.c. of sulphuric 
acid are added, and the excess of oxalic acid is estimated by titration 
with permanganate. The results prove that the deposit consists 
entirely of lead dioxide with variable amounts of water, and that 
oontrary to previous statements, it contains no higher oxides! 
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The method described is more exact than that of weighing the 
deposit and calculating the lead by using an empirical factor, as 
the amount of water in the deposit varies with its weight. 

A. R. P. 

Red Coloration of Sodium Hypochlorite Solutions. Tealdi 
Mario (Boll. Chim. Farm ., 1922, 61, 165 — 166). — Sodium hypo- 
chlorite prepared from chemically pure calcium hypochlorite and 
sodium hydrogen carbonate develops no red coloration, and the 
presence of manganese in the glass of the containing vessel neither 
induces the coloration nor enhances the intensity of solutions 
already reddened. If commercial reagents are used in its pre- 
paration the salt at once turns red, irrespective of the presence 
of manganese in the reaction vessel. The coloration is not modified 
by addition of an iron salt, but is destroyed by sodium thiosulphate. 
The conclusion is drawn that the red colour is due to salts of per- 
manganic acid derived from the manganese in the reagents used. 

T. H. P. 

Chemical Analysis with Membrane Filters. III. Their 
Application to Volumetric Analysis. Gerhart Jander (Z. 
anal. Chem., 1922, 61, 145 — 171). — Membrane filters are par- 
ticularly suited to volumetric work involving precipitation of 
a definite compound followed by solution of the precipitate and 
titration, owing to the ease with which the precipitate can be 
removed from the filter simply by spraying water over it. The 
estimation of calcium by precipitation and titration of the oxalate 
with permanganate, of manganese by precipitation of the sulphide 
followed by solution of the latter in standard acid and titration 
of the excess acid with alkali, and of chromic acid in the presence 
of other oxidising acids is described in detail. 

The estimation of manganese is carried out by treating the 
solution, 70 c.c., containing not more than about 0*25 gram of 
metal with 30 c.c. of 10% ammonium chloride solution, a few c.c. 
of ammonia and, after boiling, a large excess of freshly prepared 
ammonium sulphide solution. Boiling is continued for ten minutes 
to change the precipitate into the green modification, more 
ammonium sulphide is added, and the solution is cooled and filtered 
ona“ 30 — 60 second ” membrane filter. The precipitate is washed 
first with water containing ammonium sulphide, then with neutral 
2% sodium sulphate solution, rinsed off the filter with cold water, 
and dissolved in 60 c.c. of iV/5-sulphuric acid. The solution is 
boiled to expel hydrogen sulphide, cooled, and titrated with 2V/5- 
sodium carbonate solution, using methyl-orange as indicator. 

The volumetric estimation of chromium as chromate in solutions 
containing other oxidising substances, for example, chlorates or 
bromates derived from the oxidation of tervalent chromium to 
the sexavalent form in alkaline solution by means of chlorine or 
bromine, is carried out as follows : the solution is just acidified 
with acetic acid, 20 c.c. of JV-sodium acetate solution are added, 
and the chromic acid is precipitated from the boiling solution by 
the addition, drop by drop, of a slight excess of N /10-lead acetate 
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solution. After cooling, the precipitate is collected on a membrane 
filter, washed with cold water, rinsed back into the beaker, and 
dissolved in 100 c.c. of ^hydrochloric acid. An excess of a 
standard solution of ferrous sulphate is added and the excess is 
estimated by titration with potassium dichromate as usual. 

J A. R. P. 

The Estimation of Cobalt in Steel. Alois Eder (Chem. Ztg ., 
1922, 46, 430). — The method depends on the separation of the 
iron from a weakly acid sulphate solution by means of an emulsion 
of zinc oxide and precipitation of the cobalt in an aliquot part of 
the filtrate after acidification with hydrochloric acid by means of 
an excess of a solution of nitroso-P-naphthol in 50% acetic acid, 
followed by ignition of the precipitate mixed with oxalic acid to 
the oxide CooO A , which is weighed. [Cf. J . Soc. Chem. Ind ., 1922, 
June.] A. R. P. 

Detection and Estimation of Small Quantities of Nickel 
and Cobalt in Silicate Rocks. 0. Hackl (Chem. Ztg., 1922, 
46, 385 — 386). — A large quantity of the sample is digested with 
aqua regia, the filtered solution is evaporated to expel nitric acid, 
the residue digested with hydrochloric acid, the solution diluted 
with water, treated with hydrogen sulphide, filtered, and the 
filtrate made ammoniacal and saturated again with hydrogen 
sulphide. A large excess of 5% hydrochloric acid is added, the 
solution set aside until the precipitate has settled, and then filtered, 
the precipitate being washed with dilute hydrochloric acid solution 
saturated with hydrogen sulphide. It is dissolved in aqua regia 
and the solution divided into two parts, one of which is tested for 
nickel by means of a-dimethylglyoxime in weakly ammoniacal 
tartaric acid solution, and the other for cobalt, after removing 
the trace of iron present by any suitable method, by Vogel’s thio- 
cyanate reaction or by means of nitroso-p-naphthol. The quanti- 
tative estimation of the metals is made in the same way, except 
that the sulphide precipitate after dissolving in aqua regia is freed 
from iron by triple precipitation of the solution with ammonia 
or by precipitation with barium carbonate. Nickel and cobalt 
are again precipitated as sulphides in the filtrate from the iron, 
the sulphides are ignited to oxides, and these reduced to and weighed 
as metals. Either the nickel or the cobalt is then estimated and 
the other found by difference. In all cases, the insoluble residue 
from the original aqua regia treatment of the ore must be tested 
for the presence of nickel and cobalt by dissolving it in hydro- 
fluoric acid and testing the solution as described above. 

A. R. P. 

A Modified Reaction of Tin. Hans Heller (Z. anal. Chem ., 
1922, 61, 180 — 182). — The following modification of the iodide 
method for the detection of tin gives more trustworthy results 
than that recommended by Mazuir (A., 1920, ii, 197). One c.c. 
of the solution containing only a little hydrochloric acid is mixed 
with 0*5 c.c. of 5% potassium iodide solution and 0*5 c.c. of strong 
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sulphuric acid is introduced, by means of a pipette, below the 
surface of the liquid. If tin is present an immediate precipitate 
of yellow iodide forms at the surface between the two liquids. The 
precipitate dissolves readily on addition of hydrochloric acid and 
careful shaking. Arsenic and antimony interfere with the test. 

A. R. P. 

The Volumetric Estimation of Titanium Dioxide in Bauxite. 

H. J. Winch and V. L. Chandratreya ( Chem . News, 1922, 124, 
231 — 232). — 0 # 3 Gram of the sample is dissolved by fusion with 
3 grams of potassium pyrosulphate and the fused mass is dissolved 
in hydrochloric acid. The solution is boiled with 0*15 gram of 
tin powder and 5 grams of ammonium chloride until all the tin 
has dissolved. Cold water is added to the liquid followed by 
50 c.c. of 4% mercuric chloride solution to destroy excess of 
stannous chloride (titanous chloride is not oxidised by mercuric 
chloride in the cold) and 5 c.c. of ferric chloride solution containing 
10 grams of iron per litre. The liquid is then titrated with potassium 
dichromate as usual. The iron is determined in a separate sample 
by reduction with stannous chloride followed by titration with 
the same dichromate solution. The difference in the two readings 
corresponds with the titanium dioxide present. A. R. P. 

Detection and Estimation of Vanadium in Steels. Georges 
Misson (Bull. Soc . chim. Belg., 1922, 31, 123 — 126). — A colori- 
metric method of estimating vanadium is described, for which con- 
siderable accuracy is claimed. The steel is dissolved in nitric 
acid, any organic matter oxidised by means of permanganate, 
and, after oxidising any precipitated oxide of manganese with a 
solution of sodium peroxide in dilute nitric acid, a further quantity 
of the latter reagent is added in order to produce the colour for 
comparison. It is essential that all the reagents should be free 
from chlorine. Modifications are described which render the 
method applicable to steels containing tungsten, chromium, and 
nickel. H. J. E. 

Detection of Traces of Osmium by Means of Potassium 
Thiocyanate. Max Hirsoh (Chem. Ztg ., 1922, 46, 390). — The 
metal to be tested for osmium is dissolved in fuming nitric acid or 
by fusion with sodium hydroxide and potassium nitrate or chlorate, 
followed by solution of the fused mass in water and acidification 
of the solution with nitric acid. In either case, the solution is 
distilled and the distillate collected in cold water. This solution 
is acidified, concentrated potassium thiocyanate solution added, 
and the whole shaken with ether or amyl alcohol. A blue colour 
in the ethereal layer indicates osmium. The colour is just per- 
ceptible at a dilution of 1 part of osmium per million parts of 
solution. A. R. P. 

The Clarification of Solutions containing Reducing Sugars 
by Basic Lead Acetate. The Effect of Different Deleading 
Agents. Duane T. Englis and Chuk Yee Tsang (J. Amer. 
Chem. Soc., 1922, 44, 865 — 867). — The removal of excess of basic 
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lead acetate, used as a clarifying agent from solutions of dextrose 
or lsevulose results in the loss of sugar. Of the agents tried, 
namely, potassium oxalate, disodium hydrogen phosphate, potassium 
sulphate, potassium sodium tartrate, and sodium carbonate, the 
least loss of sugar occurred when disodium phosphate was used. In 
general, the loss of lsevulose is much greater than that of dextrose. If 
the precipitate is washed, a much smaller loss is observed. W. G. 

Detection of Lactic Acid in Organic Liquids. F. D’Arbela 
(Rend, accctd. med.-fis. fiorentina ; Sperim ., 1921, 75, 415 — 416). — 
Pittarelli’s method (A., 1921, ii, 418) is not specific, as the coloration 
is given by many other substances. Uffelmann’s reaction is 
preferred. Chemical Abstracts. 

The Analysis of Solutions of Ammonium Citrate. C. S. 

Robinson and Selma L. Bandemar (J. Ind. Eng , Chem ., 1922, 
14, 429 — 432). — The methods proposed for the determination of 
the ratio of ammonia to citric acid in ammonium citrate solutions 
have been examined and the results obtained are tabulated. The 
formaldehyde method invariably yields accurate results provided 
sufficient of the reagent is added to combine with all the ammonia 
and the addition of alkali is carried to the first permanent pink 
colour of the phenolphthalein. The only other method that gives 
accurate results is as follows : 50 c.c. of the solution are diluted 
to 500 c.c. and 10 c.c. trials are distilled with an excess of standard 
alkali to obtain the ammonia. The residue in the distillation 
flask is titrated with standard acid until the solution is distinctly 
acid to methyl-red; it is then boiled to expel carbon dioxide, a 
few drops of phenolphthalein are added, and the solution is titrated 
with standard alkali hydroxide until a permanent pink colour is 
obtained. The difference between the total alkali and acid used gives 
the amount of alkali used in neutralising the citric acid. A. R. P. 

Golodetz’s Reaction (The Benzoyl Peroxide Reaction). 

H. C. J. H. Gelissen ( Rec . trav. chim ., 1922, 41, 224—227).— 
Golodetz’s reaction (A., 1908, ii, 330) is not specific for benzoyl 
peroxide, but is given by all peroxides which, on treatment with 
concentrated sulphuric acid, yield phenolsulphonic acid. It may 
therefore be regarded as based on Hehner’s reaction. Liebermann’s 
test and Millon’s test for phenol apply equally to benzoyl peroxide 
under the conditions indicated for Golodetz’s reaction. A modifi- 
cation of Golodetz’s procedure is recommended, as the test is con- 
siderably more sensitive if the sulphuric acid is cooled to —20° 
instead of being gently heated ; the tests for phenol are also clearer 
at the lower temperature. H. J. E. 

Indican Reactions for the Detection of Urine in Stains. 

Giuseppe Jemma (Arch. Farm . sperim . Sci. aff., 1921, 32, 193 — 
194). — Replacement of thymol by a-naphthol in the application 
of Jolles s test (A., 1915, ii, 593, 655) to the detection of urine in 
stains (Latta, A., 1920, ii, 339) renders the reaction from two to 
four times more sensitive. The use of a-naphthol -p-sulphonic acid 
in this test leads, however, to unsatisfactory results. T. H. P. 
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Spectrum of Hydrogen. T. R. Merton and S. Barratt 
(Bakerian Lecture, Phil. Trans., 1922, [A], 222, 369—400). — The 
wave-lengths of about 1200 lines in the secondary spectrum have 
been measured and classified into physically related groups accord- 
ing to the effects of the pressure of the gas, electrical excitation, 
and the presence of helium. This method of classification has been 
compared with the results of other investigators relating to the 
Stark and Zeeman effects and with the regularities observed by 
Fulcher. By means of a new method of measuring the widths 
of spectrum lines, it is shown that the secondary spectrum is due 
to hydrogen molecules. No evidence of the presence of secondary 
hydrogen has been found in the spectra of the sun. The effect of 
impurities and changes in the methods of electrical excitation on 
the relative intensities of the Balmer and secondary series is dis- 
cussed, and it is shown that the greater the purity of the hydrogen 
the more prominent the secondary spectrum. The light from 
different portions of the capillary of the discharge tube varies in 
character with the nature of the discharge. With a condenser 
and spark gap in the electrical circuit, a mixture containing hydrogen 
and helium gives the hydrogen line at the two ends of the tube. 
Mercury lines and the lines of the heavier elements appear in the 
middle of the tube. On cutting out the condenser, this unequal 
distribution slowly changes. A partial separation of the gases in 
the discharge tube would explain these phenomena and the observ- 
ation of Wood (cf. A., 1921, ii, 665) with long vacuum tubes, that 
the Balmer series are strongest in the middle of the tubes. 

W. E. G. 

Excitation of Gas-spectra during Chemical Reactions. 

F. Haber and W. Zisch (Z. Physik , 1^22, 9, 302 — 326). — A con- 
tinuation of the work of Haber and Just (cf. A., 1911, ii, 954) on 
the emission of electrons in chemical reactions. The nature of 
the light emitted from flames of sodium and mercury burning in 
the halogens is investigated. Sodium vapour, diluted by nitrogen, 
is burnt in chlorine, bromine, iodine, or oxygen, the concentrations 
being so adjusted that the temperature of the flame is maintained 
below the limit at which temperature radiation becomes visible. 
With chlorine, a luminosity, greyish-green in appearance, is first 
observed at 350 — 360°. At higher temperatures, it becomes 
yellow, and at 473° is of sufficient intensity to make it possible 
to photograph the sodium doublet. The source of the D-line is 
the free sodium atom which is activated by collision with a freshly 
formed molecule, NaCl or NaCl 2 , which has not yet dissipated its 
energy of combination. It is considered that the conductivity 
and luminosity of the inner cone of the Bunsen flame are partly 
chemical in origin and this view is supported by the intense colour 
of the inner cone when an alkali metal is added to the flame. 

VOL. cxxn. ii. 17 
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Mercury, burnt under similar conditions, gives a green cone with 
a band showing maxima between 595 fxp and 300 pji, whereas the 
wave-length, corresponding with the heat of formation of mercuric 
chloride, is 546 ml. 

The conductivity of oxygen and potassium vapour at low pressures 
is considerable, so that electrically charged particles, possibly 
electrons, are liberated. New determinations of the vapour pressure 
of sodium vapour between 473° and 563° have been made. The 
relationship between light and electron emission during chemical 
reaction is discussed. In light emission, the excitation of the 
electron takes place from the normal state to the first quantum 
orbit, whereas in electron emission the electron is raised to an 
infinitely large orbit. * W. E. G. 

Doublets in the Visible Spectrum. S. Goudsmit (Arch. 
Neerland , 1922, [iii], 6, 116— 126).— Diverse empirical relationships 
have been found between the doublets in the visible spectrum. 
Sommerfeld gives Av=0*365 (Z— z) 4 ; where Av is the breadth 
of the doublet in cm." 1 , Z is the nuclear charge or atomic number, 
and z is the number which indicates the “screening effect” of 
the electrons ; Sommerfeld calls ( Z—z ) the effective nuclear charge 
(Z eff ). From this equation he has deduced the effective nuclear 
charge from the L-doublets, the difference between this and the 
true nuclear charge gives the screening effect of the L-series, and 
the mean value 3*63 was obtained. It is here assumed that Z eff 
has the same value at all points on the orbit of the electron, but 
whilst this may be true in the case of a circular orbit, it cannot 
hold when the orbit is an ellipse. Lithium gives a spectrum closely 
resembling that of hydrogen, the doublet 2 p being almost of the 
same magnitude. The present author investigated whether this 
doublet and as a result all the doublets in the spectra have 
not the same origin as that of hydrogen, that is, that they were 
due to relativity. This point of view is contradictory to the well- 
established theory of Sommerfeld concerning the origin of the 
spectral series, but the results obtained were in good agreement. 
The objections to this method of treatment are discussed. 

W. T. 

The L-Series of the Elements Barium to Rubidium. D. 

Coster (Arch. Neerland, 1922, [iii], 6, 76 — 91). — The author gives 
the wave-lengths and intensities of the L-series of these elements 
found by Hjalmar (A., 1921, ii, 145) and himself, using the method 
of Siegbahn. The values found differ somewhat from those found 
by Siegbahn. The results are discussed in detail on the basis of 
Bohr’s new theory (this vol., ii, 277). W. T. 

Observations on the Rare Earths. XI. The Arc Spectrum 
of Yttrium. L. F. Yntema and B. S. Hopkins (J. Opt. Soc. 
Amer., 1922, 6, 121 — 134). — A determination of the emission 
spectrum of yttrium. The yttrium material which contained 
0*005% of holmium was obtained in the work on atomic weights 
at the University of Illinois. The spectrum, however, showed 
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that other rare earth elements, erbium and dysprosium, and also 
magnesium and silicon, were present in small amounts. The 
yttrium material has a few lines in common with the eurosamarium 
of Eder. A comparison is made with the values previously obtained 
by Eder. W. E. G. 

The L- Series of Lutecium and Ytterbium and the Identifi- 
cation of Celtium with the Element of Atomic Number 72. 

A. Dauvillier (Compt. rend., 1922, 174, 1347 — 1349). — By a 
modification of his previous technique (cf. A., 1921, ii, 421, 475, 
669), the author has been able to make a detailed study of the 
L-series of lutecium and ytterbium in the form of their oxides. 
Twenty-six rays have been identified for lutecium, and the wave- 
lengths of these together with those for ytterbium are tabulated. 
In addition, the existence of some feeble lines indicated the presence 
of a trace of thulium. These lines were y 7 =1272-l ; y 1 =1311-3 ; 
and p 2 = 1456-3. Further the existence of two Very feeble lines, 
p 2 = 1319*4 and 0 ^= 1561*8, show the existence of a trace of celtium 
and assign to it the atomic number 72. This element had been 
discovered in the same preparation by Urbain (A., 1911, ii, 115) 
by the appearance of a group of unknown lines in the arc spectrum. 

W. G. 

The N - Series of Rontgen Spectra. V. DolejSek (Z. Physik, 
1922, 10, 129 — 136). — With the aid of the spectrograph of 
Siegbahn (Z. Physik , 1922, 9, 68), determinations have been made 
of the A-series of uranium, thorium, and bismuth. All these lines 
were severely tested, to eliminate the M lines of higher order, by 
absorption through different thicknesses of aluminium and black 
paper and by a comparison of the spectra reflected from different 
crystals. A scheme of the N lines of the gas niton (86) shows 
the presence of seven N, five 0, and three P levels in the atom. 
The various modes of transference of the electrons between these 
levels are also indicated. All the lines which have been found 
(X 8,594 — X 13,255) agree with the theoretical expectations, and 
all possible lines, except that due to the transference between N 7 
and 0 4 , have been observed. The P x — P 2 and O x — 0 2 doublets 
have been separated for the first time. The hardest lines of the 
A- spectra* for the three metals follow the Moseley frequency relation. 

W. E. G. 

X-Ray Spectra. William Duane and R. A. Patterson 
( Proc . Nat . Acad. Sci., 1922, 8, 85 — 90). — In view of certain 
criticisms of their previous work, the measurements of the L-absorp- 
tion limits of platinum, gold, and bismuth (cf. A., 1920, ii, 407) 
havo been repeated with increased accuracy. The absorption 
limits are found to possess somewhat shorter wave-lengths than 
the shortest emission lines associated with them. The authors 
have also measured the absorption spectrum for the A- series of 
molybdenum, and there are considerable discrepancies between 
their measurements and those of Ovem (Physical Rev., 1921, 17, 
350). The ratio of the intensities of a x to a 2 is given as 1*97 as 

17—2 
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compared with 2*00 predicted by Bohr. The ratio of the intensities 
of p to y in the first order is 6-3, and in the second order is 5-46. 

W. E. G. 

A Chromophore Grouping of Atoms in Inorganic Triple 
Salts and a General Theory for the Cause of the Colours 
of Substances. Horace L. Wells (. Amer . J. Sci. } 1922, [v], 
3, 417— 422).— The author finds that complex salts containing 
the same metal in different states of valency are highly coloured, 
and he suggests that there is a constant exchange of electrons 
between the atoms of different valency and that this activity of 
electrons affects the passage of light, producing colours or opacity. 
An attempt is also made to extend this theory to explain the 
colours of substances in general by assuming spontaneous exchanges 
of electrons which affect the passage of light. W. T. 

The Labile Nature of the Halogen Atom in Organic Com- 

E ounds. III. The Absorption Spectra of Bromomalonic 
derivatives and NitroparafFms, and their Bearing on the 
Question of an Oxygen-Halogen Linking. Hugh Graham 
and Alexander Killen Macbeth (T., 1922, 121, 1109 — 1115). 

The Relationship between Chemi- and Photo-luminescence 
in Unsaturated Silicon Compounds. H. Kautsky and H. 
Zocher ( Z . Physik , 1922, 9, 267 — 284). — The compounds obtained 
by the action of acids on calcium silicide, for example, oxydisilin, 
silical hydroxide, and leucone (cf. A., 1921, ii, 505) have been 
further investigated. Chemiluminescence occurs when silicones, 
mixtures of oxydisilin, and silical hydroxide, are oxidised by 
chromic acid or potassium permanganate in acid solution. The 
colour of the silicones varies from pale yellow to deep red as the 
concentration of silical hydroxide increases, and the chemilumin- 
escence follows identical colour changes. Oxidisilin gives only 
a feeble green light, and the dark red silical hydroxide a dark red 
light. Similar changes in colour occur for mixtures of silical hydr- 
oxide and leucone, and the latter, a white substance, shows no 
chemiluminescence. The photochemical oxidation of oxydisilin 
with ethyl iodide and w r ater by short wave-lengths of light is 
accompanied by the emission of light of long wave-length. The 
intensity of the photoluminescence is dependent on $ie silical 
hydroxide concentration, and the change is apparently auto- 
catalytic. Both chemi- and photo-luminescence are strengthened 
in liquid air, although the velocity of reaction is reduced. The 
substances in liquid air also exhibit phosphorescence with the same 
colour as that of the chemiluminescence. The emitted light is 
plane polarised. W. E. G. 

The Theory of Klein and Rosseland applied to Fluorescence, 
Photochemical Processes, and the Electron emission from 
Hot Substances. J. Franck (Z. Physik , 1922, 9, 259—266). — 
The theory proposed by Klein and Rosseland (cf. 1921, ii, 291) is 
extended to collisions between atoms and molecules. It is 
sought to determine the percentage of excited molecules which 
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undergo a change from the active into the normal condition after 
collision with a slow unexcited atom. The fluorescence of dilute 
iodine gas is shifted towards the red end of the spectrum by the 
addition of another gas. This result suggests that some of the 
excited molecules may transfer their rotation and vibration quanta 
to the colliding atom’s without the emission of light. Observations 
of Wood and of the author on the resonance spectrum of the 
mercury line 2536*7 lead to the conclusion that the number of 
rayless transformations in the collision of excited atoms with slow 
moving atoms is not small compared with unity. In solids at 
high temperatures, the number of rayless quantum changes with 
liberation of electrons is large compared with the number of quantum 
changes taking place with the emission of light. W. E. G. 

Photocatalysis. II. The Photosynthesis of Nitrogen Com- 
pounds from Nitrates and Carbon Dioxide. Edward 
Charles Cyril Baly, Isidor Morris Heilb&on, and Donald 
Pryce Hudson (T., 1922, 121, 1078—1088). 

Photochemical Activity of the Triphenylmethanesul- 
phonic Acids. Edward 0. Holmes, jun. (J. Amer. Ghent . Soc., 
1922, 44, 1002 — 1008). — Solutions of magenta, malachite-green, 
methyl-violet, and crystal-violet which have been decolorised bv 
sulphur dioxide when exposed to ultra-violet light of wave-lengtn 
between 2200 A.U. and 3300 A.U. develop their original colours. 
Comparison of the absorption spectra of the original dyes and 
those which had regained the colour showed that the regained 
colour is due to the original dye, since the absorption spectrum 
is the same in both cases. It is shown that the reaction with 
sulphurous acid is reversible and consists of a decolorising action 
and a colorising action, the latter of which is photochemical. The 
large quanta of energy supplied by the ultra-violet light cause 
the photochemical action to increase and consequently a dis- 
placement of the position of equilibrium occurs. The equilibrium 
position can also be displaced by chemical and thermal means. 

J. F. S. 

A Determination of the Number of a-Particles per Second 
Emitted by Thorium-C of known y-Ray Activity. Allen 
G. Shenstone and Herman Schlundt (Phil Mag., 1922, [vi], 
43, 1038 — 1047). — A direct comparison is made between the 
number of a-particles and the y-ray activities of radium - C and 
thorium-(7. a-Particles of ranges 8*6 cm. (thorium-C) and 6*96 cm. 
(radium- £) were counted by the wheel method devised by Ruther- 
ford, and accurate y-ray measurements were made at the same 
time as the counts. The ratio aTh-C/aRa-C for equal y-ray 
activities is not independent of the thickness of the wall of the 
y-ray electroscope. Values of this ratio have been determined for 
thicknesses of lead ranging from 3*3 to 14*3 mm. For 3*3 mm., 
the ratio = 0*75. The y-ray activities of thorium- C, radium- C, 
and a radium standard are given for the same range of thicknesses 
of lead. W. E. G. 
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The Interpretation of /3-Ray and y-Ray Spectra. C. D. 

Ellis (Proc. Camb. Phil Soc ., 1922, 21, 121— 128).— The researches 
of Rutherford and Chadwick have shown that the (3-rays from a 
radioactive atom may be separated into a general and a magnetic 
line spectrum. The latter (cf. this vol., ii, 339) may be accounted 
for, if the y-rays are the primary phenomena in the disintegration 
of the atom. The details of five different (3-ray spectra (radium-R, 
radium-C, radium-D, thorium-13, thorium-D) lend support to this 
theory. The y-rays are emitted during the movement of an 
electron from one stationary state in the nucleus to another. Some 
of these rays are absorbed in the electronic structure of the same 
atom and eject electrons with characteristic energies from the 
Ky L y and M levels. When an electron arrives in a stationary 
state, in which it is not permanently stable, it is ejected from the 
nucleus. This electron, which has a variable kinetic energy, gives 
rise to the continuous or general spectrum. The numerical results 
obtained in this paper do not support the theory of Meitner (this 
vol., ii, 416), which affirms that the emission of a (3-particle is the 
primary phenomenon in the disintegration of the atom. 

The Chemical Action of Penetrating Radium Rays. XIII. 
The Velocity of Formation and Equilibrium of Hydrogen 
Peroxide. Anton Kailan ( Monatsh ., 1921, 42, 387 — 398). — 
It is known that penetrating radium rays accelerate both the 
formation and decomposition of hydrogen peroxide (cf. A., 1912, 
ii, 10). Experiments have now been made to determine the 
equilibrium concentration of hydrogen peroxide in neutral solution 
and in solutions of varying degrees of acidity, since the stability 
of hydrogen peroxide is known to depend on the hydrogen-ion 
concentration. Experiments were made using the same samples 
of radium as in the previous work, at temperatures from 6° to 13°. 
No difference was found between Merck’s perhydrol and ordinary 
hydrogen peroxide. At equilibrium the concentration of hydrogen 
peroxide, in gram equivalents per litre, was 0*005 and 0*001 when 
the hydrogen-ion concentration was 0*5 and 0*008 gram-ion per 
litre, respectively, whilst in neutral solution the equilibrium con- 
centration was only 0*0006. Impurities present in ordinary dis- 
tilled water lowered the equilibrium concentration in acid solution. 
The reaction velocity in either direction agrees with the equation 
k=l/t log a—b/a—b—i/y where b is the concentration at equilibrium, 
a the original concentration and a—y the concentration after time t. 
The values of Jc found at hydrogen-ion concentrations 10~ 7 , 0*008, 
and 0*5 were 7 x 10“ 3 , 0*7 X 10~ 3 , and 0*14 x 10~ 3 , respectively. The 
higher equilibrium concentration in acid solutions than in neutral 
solutions is due mainly to the retardation of decomposition of 
hydrogen peroxide in acid solution. It is calculated that for each 
primary (3-particle, in neutral solution 3*10 3 and in acid solutions 
from 0*1 to 1-02V, 6-I0 3 molecules of hydrogen peroxide are formed 
per second. A discrepancy between the velocity of formation 
found now and in 1911 — 1912 (loc. cit.) is discussed at length; 
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it may be due to physical changes in the glass apparatus brought 
about by prolonged exposure to radium rays. 

The number of molecules of hydrogen peroxide formed is of the 
same order as the number of ion pairs from the total absorbed 
rays. This supports the view that there is a relation between 
ionisation and chemical action for p- and y-rays as well as for 
a-rays. On the other hand, the ratio of hydrogen peroxide mole- 
cules decomposed to number of ion pairs is 1500 : 1 and the 
mechanism of decomposition appears to be different from that of 
formation. Some experiments on the decomposition of hydrogen 
peroxide in the light of a quartz mercury vapour lamp are also 
recorded. The velooity coefficient is much greater than with 
radium rays. E. H. R. 

Electrical Charges of Colloidal Particles and Anomalous 
Osmosis. II. Influence of the Radius of the Ion. Jacques 
Loeb (J. gen . Physiol ., 1922, 4, 621 — 627 ; cf. this vol., ii, 354). — 
The rate of transport of water and the potential difference across 
a collodion-gelatin membrane separating solutions of the chlorides 
of potassium, sodium, and lithium from pure water, when the P H 
is on the acid side of the isoelectric point of gelatin, vary inversely 
with the radius of the kations. At P u 3-0 the influence of the 
three salts on the potential difference between the liquid and the 
membrane inside the pores of the gelatin is identical. The 
influence of the three salts on the potential difference across the 
membrane varies inversely as the relative mobilities of the kations, 
which suggests that this influence may be due to a diffusion potential. 

C. R. H. 

Effect of Hydrogen Pressure on the Electromotive Force 
of a Hydrogen-Calomel Cell. I. William R. Hainsworth and 
Duncan A. MacInnes ( J.Amer . Chem . Soc., 1922, 44, 1021 — 1032). — 
The effect of pressure of hydrogen on the cell H 2 |HCl(0*lA)HgCl|Hg 
has been investigated at 25° for pressures up to 400 atmospheres, 
and the change of E.M.F. by pressure calculated. The thermo- 
dynamic theory of the change of E.M.F. has been investigated 
and the expression AP=0-02958 log p+ 6*56 X lO^p—l) +3-7 X 
1 0~ 10 (p 2 — 1 ) obtained for the change of E.M.F. The calculated 
and the observed values have been compared and are as 
follows : 50 atmos. AP=0*0504 volt (0*0506), 100 atmos. AJE= 
0*0594 (0*0598), 200 atmos. AP=0*0688 (0*0694), 300 atmos. 
AP=0*0745 (0*0753), and 400 atmos. AP=0*0787 (0*0797). The 
values in brackets are the calculated values. The values indicate 
that the thermodynamic theory as developed does not quite repre- 
sent the measurements at higher pressures. This is probably due 
to the solubility of hydrogen, and it would appear that a correction 
to account for the solubility must be introduced. J. F. S. 

Carbon Monoxide-Oxygen Cell with Glass as Electrolyte. 

Hartmut Kallmann ( Z . Elektrochem., 1922, 28, 81 — 85). — The 
E.M.F . of cells containing mixtures of carbon monoxide, carbon 
dioxide, and oxygen on one side of a glass wall and air on the other 
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side has been determined at 717° under various pressures from 
920 — 800 mm. It is shown that the E.M.F. for such a cell is 
expressed by the equation £==1*118 — 0-0707 log poo, /poo '*• The 
experimental values agree with the values calculated by the equation 
to within 0-9%. J. F. S. 

Use of Phthalate Solutions for Hydrogen Electrode 
Standards. Earle T. Oakes and Henry M. Salisbury (J. 
Amer . Chem. Soc ., 1922, 44, 948 — 951). — The proposal recently 
made to replace the calomel electrode as a standard of E.M.F . 
measurement by a hydrogen electrode made up in alkaline solutions 
of phthalates has been investigated; and it is found that when 
such a phthalate solution, of P n value 6*0 as measured by indicators, 
is measured against a calomel electrode, the E.M.F. slowly drifts 
in forty-eight and a half hours from about 0*57 to 0*66, that is, 
to a P H value of 7*01. This change in the P H value was confirmed 
by indicators. It is held that the change in the P H value is due 
to a change in the phthalate itself, probably a reduction, and not 
to reduction of impurities, for the purification had been such as 
to exclude the large quantities of impurities necessary to bring 
about the observed change. If impurities are responsible for the 
change in E.M.F. their action must be that of catalysts reducing 
the phthalate. Hence, unless specially pure, phthalate solutions 
are unsuitable as standards for measuring hydrogen-ion concen- 
trations. J. F. S. 

Instability of Phthalate Potentials. Wm. Mansfield Clark 
(J. Amer. Chem. Soc., 1922, 44, 1072—1073 ; cf. preceding abstract). 
— The author has re-examined some phthalate hydrogen electrodes 
over a period of twenty-four hours and has been unable to find a 
drift of more than TO millivolt, and in the last fifteen hours of the 
observation the drift was less than 0*00005 volt. There was also 
no change in the Sorensen value. The author is therefore unable 
to explain the very large changes observed by Oakes and Salisbury 
(loc. eft.). J. F. S. 

New Conceptions of Electrolytes. III. The Hydration 
of the Hydrogen Ion. Erling Schreiner (Z. anora. Chem., 
1922, 121, 321—334; cf. A., 1921, ii, 425, 498).— The author 
measured the E.M.F. of the hydrogen ion in 0*001, 0*002, and 0*005 
molar hydrochloric acid in potassium chloride solutions the con- 
centration of which varied from 0*001 to 3*0 molar. The quin- 
hydrone electrode was employed (cf. Biilmann, A., 1921, ii, 372). 
These measurements do not give the concentration of hydrogen 
ions, but the activity of these ions which is associated only with 
the non-hydrated ions. The author has given the method of calcul- 
ation in a previous communication (A., 1921, ii, 425). The results 
obtained were fairly constant and showed that 8 — 9 molecules of 
water are on an average associated with each hydrogen ion, a 
result in good agreement with that found by Bjerrum (Z. anora. 
Chem., 1920, 109, 275). W. T. 
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Electrochemical Oxidation of Organic Compounds. 

Erich Muller (Z. Elektrochem ., 1922, 28, 101— 106).— -A theo- 
retical paper in which the author discusses the views put forward 
by Fichter (this vol., ii, 23) and makes his own views clear. It is 
shown that^the assertion of Fichter, that his views on electro- 
chemical oxidation and those of the author are in agreement, is 
not true. Whilst the author assumes the discharge of anions, 
Fichter supports the view of a primary formation of oxygen and 
the accompanying purely chemical oxidation. Fichter assumes 
the intermediate formation of peroxides or peracids, the method 
of formation and decomposition of which is not explained, and 
consequently furnishes nothing toward the explanation of electro- 
chemical processes. Such per-compounds may be prepared chemic- 
ally, but their decomposition is to some extent different from what 
would be expected from the view that they are formed at the anode 
and from the produsts of electrolysis. The author accepts the 
formation of intermediate hydroxy-compounds, formed by the 
discharge of anions, which decompose in a manner in keeping with 
facts, and present a mechanism for both the chemical and electro- 
chemical oxidation. The view of Fichter that the substitution of 
discharge processes at the anode by purely chemical oxidations 
contributes to the understanding of the course of electrolytic 
oxidations is incorrect. J. F. S. 

.Magnetic Properties and Atomic Structure. B. Cabrera 
( Anal . Fis. Quvrn ., 1922, 20, 92 — 97). — A theoretical discussion of 
the relation between magnetic properties and atomic structure in 
the metals of the iron group. It is suggested that the ^-electrons 
may be divided into two concentric subdivisions, the more super- 
ficial, . N 2 , being the valency electrons and those beneath, N v 
those with which magnetic properties are associated. It is sup- 
posed that the relation between magnetic moment and the number 
of N 1 electrons is periodic. The magnetic moment reaches a 
maximum for bivalent magnanese and tervalent iron with five 
iVj-electrons and diminishes to zero with increasing number of 
^-electrons. G. W. R. 

Magnetism and Atomic Structure. II. The Constitution 
of the Hydrogen-Palladium System and other Similar 
Systems. A. E. Oxley (Proc. Roy. Soc., 1922, [A], 101, 264 — 
279 ; cf. A., 1921, ii, 82). — The specific magnetic susceptibility of 
palladium black, the value of which is +64*6 x 10" 7 , is considerably 
reduced by occluded hydrogen, the greatest reduction observed 
being about 75% to +14*7 xlO" 7 when great care was taken to 
prevent loss of hydrogen after charging. The specific susceptibility 
gradually returns to its original value as the occluded hydrogen 
escapes. If the occluded hydrogen were in the atomic state, it 
would be expected to increase the specific susceptibility. On the 
other hand, molecular hydrogen, liquid or gaseous, being dia- 
magnetic, should reduce the specific susceptibility by a calculable 
amount. The maximum reduction on this assumption would be 
019 X 10 -7 , an amount insufficient to account for the observed 
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reduction. The experimental results may be accounted for on the 
assumption that a loose compound is formed, possibly having the 
composition Pc^H. That the presence of such a loose compound 
should lower the magnetic susceptibility is not surprising when it 
is remembered that the carbonyls of iron and of nickel are both 
diamagnetic. It is noteworthy that a loose compound of the 
composition PdH would form a system of two nuclei with an 
electronic system resembling that of silver, the atomic number of 
which exceeds that of palladium by one. Such a system would 
be expected to have a magnetic susceptibility very nearly equal 
to that of silver, — l*8xl0“ 7 . If half the palladium atoms were 
in this form, its susceptibility would be reduced by about 60%. 
The difference between the occluding powers of amorphous and 
crystalline palladium is discussed. The slow diffusion of hydrogen 
into crystalline palladium can be understood when its face- centred 
cubic lattice is taken into account. 

When manganese is fused in an atmosphere of hydrogen, or is 
deposited electrolytically, it becomes ferromagnetic with a specific 
susceptibility +2000x10+ its normal value being + 110 XlO -6 . 
It may be supposed that the presence of hydrogen produces with 
the manganese, atomic number 25, a certain number of electron 
systems similar to that of iron, atomic number 26, and that these 
are the cause of the observed ferromagnetic properties. This 
suggestion is discussed in connexion with the Lewis-Langmuir 
theory. E. H. R. 

Determination of High Temperatures by Effusion of Gases. 

Yohei Yamaguchi (J. Chem. Soc. Japan , 1922, 43, 1 — 21). — The 
author has studied the relations between pressure and temperature 
on the passage of a gas through a capillary tube of quartz. (1) The 
increase of pressure necessary to pass the same quantity of air 
through a quartz capillary tube at various temperatures was 
investigated. A linear relation, log p=a log 7 7 +6, holds between 
the pressure (p) and the absolute temperature (T) within the range 
17° to 1205°. This, however, cannot be applied to the measure- 
ment of temperature, owing to the complexity of the apparatus 
necessary, and the difficulty of regulating the pressure. (2) Using 
the same capillary, the relation between the effluent velocity of the 
transpired air and its temperature has been investigated, no 
simple linear relation being found for the temperature interval 
20*5° to 1046°. (3) The relation was investigated between temper- 

ature and the effluent velocity of air as measured by its effusion 
through a small hole in the round bottom of a quartz tube. A 
linear relation, t—a+bV T, holds between the effluent time (£) 
and the absolute temperature (T) of the tube heated by an electric 
furnace at temperatures from 17° to 1125° which can be applied to 
the measurement of high temperatures. K. K. 

Considerations on Cooling and Heating Curves. R. Aria no 
(Gazzetta, 1922, 52, i, 246 — 261). — The author considers the courses 
followed normally, that is, when no transformation occurs, during 
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cooling or heating, by : (1) the temperature-time curve, and 

(2) the curve representing the difference between the temperature 
of the substance examined, T , and that of a second substance, 
chosen for comparison, T v as a function of the latter temperature, 

As regards the temperature-time curve, it is first shown theo- 
retically that Newton’s law expresses, without appreciable error, 
the transference of heat between furnace and sample in the case 
of the cooling of metallic samples of small dimensions. Analogous 
reasoning applies in the case of heating curves. Cooling curves are 
exponential in form and are defined by equations of the type 
T=k-\-Ae~ ae l Pe , whilst heating curves are probably represented by 
equations of the form T~ A;+^4e _a ^/ Pc +/(^), 6 being the time, a the 
product of the coefficient of external thermal conductivity and the 
surface, P the weight of the sample, and c its mean specific heat. 
The results of cooling and heating experiments with silver show 
that A in the former of the two above equations is sensibly identical 
with the temperature at the beginning of the cooling (^), k being 
consequently nearly zero in magnitude. 

As regards the differential curve, T— 7 7 1 =/(7 T 1 ), it is shown 
theoretically and confirmed experimentally that, if the sample 
chosen for comparison undergoes no transformation in the interval 
of temperature chosen, this curve exhibits a maximum almost at 
the beginning of the cooling. In order that the normal course of 
the curve may be as nearly rectilinear as possible, the specific heats 
of the two samples and their mode of variation with temperature 
should be almost coincident ; the same should hold for the values 
of the ratio, weight : surface, for the coefficients of linear expansion 
and their variation with temperature, and for the coefficients of 
external conductivity. T. H. P. 

Revision of the Entropies of the Elements. Gilbert N- 
Lewis and W. M. Latimer (J. Amer. Chem. Soc., 1922, 44, 
1008 — 1017). — A theoretical paper in which on the basis of new 
determinations of the specific heats of many elements the entropy 
has been recalculated. By means of the equation S=3/2R log e TT+ 
25*70 the entropies of nitrogen, oxygen, fluorine, sodium, chlorine, 
potassium, calcium, zinc, bromine, cadmium, iodine, caesium, and 
mercury have been calculated in the state of monatomic gas. In 
four cases where the experimental values are of sufficient accuracy 
a comparison is made between the experimental values and the 
calculated values for 25° and 1 atmos. The following are recorded 
where the values in brackets are those calculated : helium 29*2 
(29*8), argon 36*4 (36*7), cadmium 40*0 (39*8), and mercury 41*3 
(41*5). A table of entropies at 1 atm. and 25° has been drawn up 
and is appended to the paper. J. F. S. 

Electrically Heated Apparatus for the Determination of 
Melting Points. Uytenbogaart, jun. (Chem. Ztg., 1922, 46, 
493). — The apparatus consists of a circular glass tube at the bottom 
of which a platinum resistance is placed; it is filled with water, 
glycerol, or sulphuric acid (d 1*84). The liquid, warmed by the 
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platinum resistance, rises uniformly in the two limbs and the 
currents, joining at the top, pass down a central tube which con- 
tains the thermometer and substance, with a kind of whirlpool 
motion. For temperatures up to 75°, an ordinary 4- volt accumu- 
lator is sufficiently powerful, but for higher temperatures it is 
preferable to use the lighting current with a suitable resistance in 
the circuit. H. W. 

Binary Liquid Mixtures. Gerhard C. Schmidt ( Z . physikal. 
Chem ., 1922,101,286 — 291). — An answer to the criticisms of Faust 
(this vol., ii, 423), Cassel (this vol., ii, 424), and Schulze (this vol., 
ii, 424) on the views expressed by the author in connexion with 
Dolezalek’s theory of binary liquid mixtures (this vol., ii, 119). 

J. F. S. 

Heat of Vaporisation and the Difference, m'-m, of the 
Specific Heats at the State of Saturation for Argon, Oxygen, 
Nitrogen, and Hydrogen. E. Mathias, C. A. Crommelin, and 
H. Kamerlingh Onnes (Compt. rend., 1922, 174, 1395 — 1397; 
cf. A., 1921, ii, 256). — A mathematical paper in which formulae are 
given for the four gases by means of which it is possible to calculate 
the latent heat and hence the reduced heat of vaporisation, and 
also the difference between the specific heats of the saturated 
vapour and the saturated liquid. W. G. 

The Vapour Pressure of Hydrogen and New Thermo- 
metric determinations in the Domain of Liquid Hydrogen. 

J. Palacios Martinez and H. Kamerlingh Onnes (Arch. Neer- 
land , 1922, [iii], 6, 31 — 39). — Cath and Onnes (A., 1918, ii, 218) 
could not explain the disagreement of their results for the vapour 
pressure of hydrogen in the neighbourhood of its boiling point 
with the values found by Keesom and Onnes. The former authors 
determined the temperatures directly by means of a helium thermo- 
meter, whilst the latter employed a platinum resistance thermo- 
meter, the values obtained being reduced to the hydrogen and 
helium thermometers by Onnes and Holst. The present authors 
redetermined these measurements between the absolute temperatures 
14*10° and 20*63°, particular attention being directed to the boiling 
point of hydrogen, an important point on the temperature scale. 
The boiling point was found to be 20*35°, a value agreeing with 
that found by Keesom and Onnes ; for points immediately below 
the boiling point the results agreed with those of Cath and Onnes. 
All the results are given in a table. The calibration of platinum 
thermometers is also described. W. T. 

The Distillation of Greatly Frothing Liquids. Klanhardt 
(Chem. Ztg., 1922, 46, 493). — The difficulty in effecting the dis- 
tillation of foaming liquids, such as aqueous solutions of soap or 
saponins, can be easily overcome by passing a current of com- 
pressed gas (such as carbon dioxide) over the surface of the liquid. 
A suitable apparatus for the introduction of the gas is a tube termin- 
ating in a ball of 2 cm. diameter in which three series of holes about 
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1 mm. in diameter are blown. Distillations with steam can also 
be smoothly effected in this manner. H. W. 

Maintenance of the Adiabatic Condition in Calorimetry. 

Frederick Barry (J. Amer . Chem. Soc ., 1922, 44, 899 — 937; 
cf. A., 1920, ii, 734). — An extensive series of measurements is 
described, which were undertaken to establish a standard of accuracy 
for the calorimetry of slow processes. It is shown that to attain 
the accuracy defined by the loss or gain of 0*5 gram-calorie in ten 
hours, the following precautions are necessary and sufficient. A 
closed calorimetric system must be used which allows no measurable 
evaporation into the insulating air gaps, and these gaps must be 
dry. The outer environment must be thermostatically controlled, 
whenever there are conducting parts which pass directly from the 
calorimeter to the surrounding air, with a precision characteristic 
of the system employed. This is about ±ff*2 0 when encased 
mercury thermometers are used. It is always advisable to keep 
the environmental temperature close to the calorimetric within the 
characteristic range of negligible direct leakage ; and it is necessary 
to correct for fluctuation beyond this range. For this control, a 
constant temperature chamber is essential. A convenient structure 
for this purpose is described. With the usual system of about 
1000 cal. heat capacity the air gaps should not be less than 
40 mm. wide and there is no advantage in larger gaps. With a 
40 mm. gap, when the temperature fluctuates within ±0*01° and 
the environment within 0 2° of the calorimetric temperature, the 
system is practically adiabatic within the error defined above, the 
total leakage being little more than three times that of a perfect 
vacuum gap. The leakage rate in such systems is the same in 
both directions and for heads below 0*1° is proportional to the 
head. Corrections for imperfect adiabaticity due to bath fluctuation 
may be made on this basis, since transmission lag has no measur- 
able effect on the leakage. A calorimeter based on the above- 
named conditions is described. With this calorimeter, the initial 
conditions are perfectly adiabatic; and the total calorimetric lag 
for the temperature changes characteristic of long-continued oper- 
ations is negligible. It is permissible and advantageous to stir the 
closed system reciprocally. In the system described, this may be 
done without significant loss of heat. The heat of stirring is de- 
veloped identically in different assemblages and at the same rate 
for any one speed, whether stirring is intermittent or continuous. 
It may vary at low speeds with the fourth and higher powers of 
the speed. The continuous stirring necessary to ensure mixture in 
chemically reacting systems is productive of negligible error; and 
similar stirring at low speeds throughout determinations is shown 
to be practicable, although in very protracted operations inter- 
mittent stirring is better. Strictly uniform speeds are necessary 
for long, continuous stirring, but not for intermittent stirring, nor 
for continuous stirring during mixture if the approximate rates of 
heat production under different speeds be known for the system 
used. The open calorimeter is unavailable in protracted calori- 
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metry, since, even with an initially dry gap, evaporation leakage 
is inconstant as the result of uncontrollable variability in prior 
conditions. This is due in great part to the condensation of water 
vapour in the air gap on the walls of the calorimeter, which occurs 
on clean as well as on dirty surfaces, and is probably due to the 
simple adsorption of moisture, an effect which can be neither 
eliminated nor controlled even under approximately isothermal 
conditions. With change of temperature, its effects are greater 
and still more irregular, and in gaps saturated with water are 
complicated in the extreme. The close system is best for all types 
of calorimetry ; but in the adiabatic measurement of swift reactions 
the open calorimeter may be safely used, either with dry surfaces 
in an initially dry gap, or with invisibly wetted surfaces in a satur- 
ated gap which holds no water, provided always that correction 
for aggregate thermal disturbances due to evaporation leakage be 
made by interpolation from the results of observations taken before 
and after the reaction period. The initially dry gap, with which 
leakage is less and more nearly uniform, is preferable in such 
measurements; but correction for imperfect adiabaticity is safer 
with the saturated gap. Under all heads less than 1°, the total 
leakage from a closed calorimeter system in a dry gap shows slight 
divergence from Newton’s law, since the convection increases very 
slowly with increase in gap width, and varies as powers of the 
thermal head less than two except when the gap is unusually wide. 
Similar leakage from the open system is irregular, but yields itself 
to a rough analysis which gives some indication of the character of 
the thermal disturbances and the magnitude of the uncertainties 
characteristic of the merodiabatic measurements which have 
yielded the bulk of the present thermochemical data. J. F. S. 

Calorimetric Researches : (I) The Standardisation of a 
Calorimetric System ; Comparison of the Heats of Com- 
bustion of the Substances Used for Standardisation : Benzoic 
Acid and Naphthalene. P. E. Verjkade, J. Coops, jun., and 
H. Hartman (Rec. trav. chim., 1922, 41, 241 — 277). — A discussion 
of previous Work on this subject and its bearing on the authors’ 
experiments. Standardisation of the apparatus was effected as 
the result of thirty-seven experiments in the combustion of benzoic 
acid and thirty-six in the combustion of naphthalene. A detailed 
description is given of the apparatus used, the method of carrying 
out the experiments and the corrections applied to the results. 
Adiabatic calorimetry was discarded in favour of the ordinary 
methods for various reasons ; there is little difference in the results 
obtained by the two methods (cf. Dickinson, A., 1914, ii, 802, and 
Swientoslawski, A., 1921, ii, 679). The ratio between the values 
obtained for the two substances used agrees with that of Dickinson, 
the figure given by Swientoslawski (A., 1918, ii, 32) is criticised on 
both theoretical and practical grounds. In order to carry out an 
absolute standardisation of a calorimetric system, a standard 
substanoe should be chosen the heat of combustion of which is 
known with the greatest possible accuracy. The results obtained 
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by the authors show that benzoic acid should be preferred to 
naphthalene, as it gives more constant results, is easily obtained 
pure, and is practically non-hygroscopic. Naphthalene, on the 
other hand, does not undergo complete combustion in many experi- 
ments, and also loses weight by evaporation ; figures are given in 
illustration of the latter objection. Other substances suggested 
for the purpose are not so easily obtained pure as is benzoic acid. 
The value finally recommended as the standard ratio of the heats of 
combustion of naphthalene and benzoic acid is 1*5203. H. J. E. 

Heat of Combustion of Lactic Acid. Otto Meyerhof [Bio- 
chem. Z ., 1922, 129, 594 — 604). — The author has determined the 
heat of combustion of lactic acid (in dilute aqueous solution) from 
the heat of combustion of zinc lactate, the heat of dilution of lactic 
acid, the heat of neutralisation of zinc oxide and lactic acid, and 
the heat of solution of zinc lactate in water. The value found for 
1 gram of lactic acid is 3615 cal. * H. K. 

Heat of Solution of Zinc in Hydrochloric Acid. Theodore* 
W. Richards and Thorbergur Thorvaldson (J. Amer . Chem . 
Soc. 9 1922, 44, 1051 — 1060). — A new apparatus is described, suit- 
able for dissolving substances in a comparatively small excess of 
liquid and providing a conveniently large heat capacity for the 
reception of the heat. With this apparatus the heat of the reaction 
2n+2(HCl,200H 2 0)=ZnC] 2 ,400H 2 0+H 2 was found to be 36-32 
Cal. (or 151-8 kilojoules) if the hydrogen is dry, and 36-07 Cal. 
(or 150-8 kilojoules) if the hydrogen is moist at 20°. The total 
energy change, U t of this reaction is therefore 36-90 Cal. (or 154-2 
kilojoules) at 20°. The heats of dilution of factors and products 
needed for the calculation of the above results were determined 
experimentally. The temperature-coefficient of the heat of 
solution of zinc in concentrated hydrochloric acid is shown to be 
negative and of considerable magnitude; even with diluted acid 
it probably amounts to —30 cal. per degree. J. F. S. 

Heat of Solution of Cadmium in Hydrochloric Acid. 

Theodore W. Richards and Setsuro Tamaru («7. Amer . Chem . 
Soc., 1922, 44, 1060 — 1066). — Using the apparatus previously 
described (cf. preceding abstract), the heat of the reaction Cd+ 
2(HCl,200H 2 0)=CdCl 2 ,400H 2 0+(H 2 L is found to be 17-23 Cal. 
(or 72-0 kilojoules) at 20° if the hydrogen is dry, and 16-98 Cal. 
(or 71-0 kilojoules) if the hydrogen is moist at 20° and 760 mm. 
The total energy change, £ 7 , of the reaction is therefore 
17-81 Cal. (or 74-4 kilojoules) at 20°. The temperature-co- 
efficient of the heat of solution of cadmium in concentrated hydro- 
chloric acid is shown to be negative —71 cal. per degree, and probably 
with diluted acid it amounts to —30 cal. per degree. All the necessary 
factors used in the present calculation were determined experi- 
mentally. J. F. S. 

Heat of Transformation of Austenite into Martensite and 
of Martensite into Pearlite. Nobuo Yamada {Set. Bep. Tohoku 
Imp . Univ., 1922, 10, 453 — 470). — The heat of dissolution of carbon 
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in iron and also the heat content of austenite and pearlite are 
determined in a series of carbon steels ranging from 0*38 — 1*74% 
carbon. The heat of dissolution of carbon in iron is shown to 
be a linear function of the oarbon content of the steel and amounts 
to 1130 cal. per gram of carbon. By combining the results obtained 
with those of Meuthen (cf. A., 1913, ii, 385) for the total heat of 
transformation, the heat of allotropic transformation of austenite 
to martensite is calculated. It is a linear function of the carbon 
content and has a maximum value of 5-6 cal. per gram for eutectic 
steel. For a carbon content of 0*38% carbon, the value is 2*4 cal. 
and for 1*74% carbon 4*8 cal. Martensite has a definite heat content 
corresponding with the quantity of dissolved carbon, a definite 
crystalline form stable at ordinary temperatures, characteristic 
physical properties as compared with austenite or pearlite, and 
must therefore be considered as an independent phase. It is 
shown that troostite, sorbite, and pearlite have the same specific 
heats within the limits of expeiimental error. It is confirmed that 
the transformation of austenite into pearlite involves the inter- 
mediate production of martensite. J. B. F. 

Some Remarkable Properties of Gases. Friedrich 
WAchter (Z. anorg. Chem., 1922, 121, 225 — 239). — A theoretical 
paper which derives from Naumann’s formula the lowest value 
for the molecular weight of gases to enable them to remain in the 
atmosphere of a planet. Hydrogen can exist in our atmosphere, 
but not in the atmosphere of the moon. In the atmosphere of 
the sun, a gas with a molecular weight 1/1864 can remain. The 
author identifies these imponderable molecules with the light ether, 
which he thus regards as a very light gas susceptible to the Lorenz 
contraction. He concludes from the above that the apparent 
mass of electrons as found by Kaufmann and Bucherer is merely 
a proof of the Lorenz contraction in the ether; thus the idea of 
apparent mass in the interior of the atom is not justified. Instead 
of the idea of p -particles or atoms of electricity, the author suggests 
the atoms of the lightest ponderable gas of invariable mass, and 
on this hypothesis finds that the enormous velocities in the inner 
atom such as Bohr calculated for the Rutherford atom are unneces- 
sary. These results are also applied to the radioactive atoms. An 
earlier paper dealt with the astronomical implications, such as the 
Michelson’s experiment, the abnormal motion of mercury, and the 
displacement of spectral lines (Astron. Z., 1921, 4, 62). W. T. 

Specific Characters of Hydrolytic Decomposition. S. T. J. 

Tromp ( Rec . trav. chim ., 1922, 41, 278 — 295; cf. Schoorl, A., 
1920, i, 531). — A study of the specific volume occupied by the 
molecule of water which is fixed in various reactions. An examin- 
ation of esters, cyanides, carbylamines, nitro-compounds, anhydrides, 
ethers, oximes, amides, and acetals shows that the volume of the 
water taken up varies little in one type of reaction, but consider- 
ably from one type to another. This method of investigation 
shows that neither cyanides nor carbylamines should be regarded 
as asters of hydrocyanic acid and also provides a means of dis- 
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tinguishing between nitrites and nitro-compounds, also between 
cyanides and carbylamines. The values obtained for anisole and 
phenetole show that these substances are esters of phenol rather 
than ethers, and the view of saccharose as an ether is corroborated. 
Comparison of the specific refraction of fixed water with that of 
water as such gives no such trustworthy data as the discrepancies 
are considerable and numerous. H. J. E. 

Thin Films of Binary Mixtures (Glycerides ) . (Mlle ) Paule 
Collet (J. Phys . Radium, 1922, fvi], 3, 128 — 132). — Mixtures of 
various glycerides in benzene solution are applied to the surface 
of water and determinations made of the surface covered. No 
additive relationships were found for binary mixtures, the curves 
always showing either maxima or minima. These maxima and 
minima appear to correspond with changes of physical state and 
with a simple ratio cf the number of molecules of the two con- 
stituents. On the assumptions that all the molecules are associated 
at the maximum and minimum value of the area covered and 
that the free molecules of the glycerides cannot exist side by side, 
it is possible to derive theoretical curves which are in good agreement 
with the experimental results. W. E. G. 

Examination of the Compression Equation of Liquids by 
means of the Data of Amagat and Bridgman. U. Carl ( Z . 
plpysikal. Chem., 1922, 101, 238 — 268). — The compression equation 
put forward by Wohl (this vol., ii, 117) which has the form e( r o-OM= 
l+(p~ Po)/{k+Po ) ; v 0 ol—A; k=br~c has been tested by means 
of Amagat and Bridgman's isothermals for twelve liquids. In 
the expression, K is a pressure quantity for the internal pressure 
of liquids and a a constant, which expresses the influence of different 
initial resistances and the distances of molecules and atoms in the 
liquid. Every normal liquid has a constant a value over the whole 
temperature range 0 — 80°, and the K value in the limit is sufficient 
in the case of normal liquids for rising temperature in the above 
equation. Water exhibits here the known anomaly in its volume 
change up to pressures of 2500 kg. /cm. 2 At 50°, it shows first 
a regular behaviour with increasing temperature. The constant 
a is constant over the whole range of temperature, but the K values 
cannot, as is to be expected from the foregoing, be brought into a 
linear equation, since from 50° downwards K decreases with in- 
creasing temperature. Similar anomalies are shown by ethyl 
alcohol for lower pressures, according to Amagat’s data for 1 — 1000 
atmos., a is not constant over the temperature range 0 — 180°, 
and K does not decrease so regularly with increasing temperature, 
as is shown to be the case for all normal liquids. The agreement 
between the v value calculated by the above equations and those 
from Amagat’s isothermals is excellent. A mean divergence of 
0 — 2 units is found in the last place of decimals, the error of 
experiment being 6 units. Larger divergences have been shown from 
a series of differences to be due to experimental errors. In the case 
of Bridgman's results for higher pressures, the agreement has a 
mean divergence of 0*5%. A reduced form of the equation, in 
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which the pressure values are expressed as fractions of p*, has 
been obtained. By inserting ir/p t =6T/pi.~-c/p^===l/p(r--y) the 
equation (v 0 — v)/v 0 =ol log e [l+P(w“-^o)/( T ““7” 7r o/P)] * s obtained, 
and on placing p 0 = 0 in this the simplified form (v 0 —v)/v 0 = 
alog*[l + Ptt/(x — y)] results. A table containing the values of 
a, p, and y and the critical data of the substances examined is 
included in the paper. J. F. S. 

Negative Viscosity. Adolph I. Rabinovich (J. Amer. Chem . 
Soc ., 1922, 44, 954 — 964). — The term negative viscosity is applied 
to the viscosity of solutions which have lower viscosities than the 
solvents. With the object of explaining negative viscosity, the 
author discusses a large number of factors which may determine 
the viscosity of solutions. The factors considered are, (a) viscosity 
of the solvent, (6) viscosity of the solute, (c) solvation, ( d ) formation 
of complex ions and molecules, (e) the electric fields of the ions, 
if) depolymerisation of associated solvents, (g) electrostriction, 
and (h) depolymerisation of the solute. J. F. S. 

Significance of Surface Tension Phenomena for the Dairy 
Practice. Otto Rahn (Kolloid Z., 1922, 30, 341 — 346). — The 
author has studied the formation of the foam which accompanies 
the pouring of skim milk from the cream separator. It is shown 
that foaming is due to a reduction of the surface tension caused 
by the accumulation in the surface of an albuminous substance 
which passes into the walls of the foam. These walls are shown 
to contain a solid substance, and the drying of such material is 
shown to be similar to the drying of many albuminous substances 
inasmuch as it is irreversible. It is probable that this solid 
albuminoid is the main constituent of the skin which forms on the 
surface of milk which has been heated at 60° or above. On the 
basis of the foregoing, the formation of whipped cream is explained 
as follows : on whipping cream a network of foam is produced, 
which is stiffened by the solidified fat so that it does not fall like 
the foam but retains its form. A microscopic examination of 
whipped cream shows that it consists of a solid structure of albumin 
penetrated by layers of solid fat which has the same form as the 
foam. On warming whipped cream above the melting point of 
the fat, the structure collapses, but remains somewhat frothy 
because the albumin cannot melt. Butter formation is explained 
as follows : The cream contains much of the foam producing 
albumin ; this surrounds the particles of fat. On churning, a large 
volume of air is entrapped by the cream, so that the surface is very 
much enlarged. The albumin passes into the walls of the foam 
and takes the fat with it, so that a foam rich in fat stands above a 
liquid poor in fat (buttermilk). The fat particles lie very close 
together in the foam walls and are compressed by the surface 
pressure to form conglomerates of fat particles. This causes the 
albumin in the walls to solidify and further churning breaks up 
the foam and mixes the fat conglomerates with the solid albumin 
to form lumps of butter. It is shown that butter may be formed at 
34°, but not at 39°. J. F. S. 
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Theory of Adsorption Processes. M. Polanyi (Z. Elektro - 
them ., 1922, 28, 110 — 111). — A criticism of Eucken’s paper (this 
vol., ii, 262) on the theory of adsorption processes. J. F. S. 

The Adsorption Problem. Sorption of Vapours by Char- 
coal. Bror Gustaver (Roll. Chem. Beihefte , 1922, 15, 185 — 
338). — The sorption isotherms for water, alcohol, and acetic acid 
vapours have been determined at 20°, 25°, 30°, and 35° with animal 
charcoal as adsorbent. These show that sorption is not a single 
process. The isotherms, which over the first portion are straight 
lines (water) or concave to the pressure axis (alcohol and acetic 
acid), show a well-defined inflexion at the point 0. At this point 
the curve rises steeply and becomes convex to the pressure axis 
(water), or turns, and forms a wedge-shaped peak pointed outwards 
with respect to the pressure axis (alcohol and acetic acid). In the 
experiments, the vapours were added to the charcoal in small 
portions and the sorption equilibria were reached in all cases from 
both sides. The first part of the curves before the point 0 is 
reached represents a reversible process, since the points obtained 
by both methods lie on the same curve, whilst the equilibria points 
above the point 0 lie on parallel curves. Equilibrium is set up 
much more rapidly from below than from above. The experi- 
mental results are explained in much the same way as the sorption 
by gels. The sorption occurs first through adsorption and then 
from the point 0 mainly through condensation of liquid in the 
pores of the charcoal. The hysteresis observed is explained by 
the varying curvature of the meniscus during sorption and desorp- 
tion. This depends on the fact that during sorption the walls of 
the charcoal pores are only slowly wetted, which in its turn is 
probably due to the presence of air. When the equilibrium is 
established from the under side, desorption, a rapid evaporation 
of the vapour from the charcoal, occurs, whereby the meniscus 
in the capillaries take on a greater curvature than previously and 
the equilibrium is rapidly stable. Sorption takes place slowly, 
because the radius of curvature of the meniscus decreases unin- 
terruptedly while the walls are moist. Thereby a fresh condensation 
of vapour takes place and the establishment of equilibrium is 
delayed. The taking up of each portion of vapour added occurs 
at first by means of adsorption, and the adsorption equilibrium is 
established in about thirty seconds. Only in the case of charcoal 
which had been exhausted immediately before the experiment 
could the adsorption equilibrium be recognised. For this process 
the formula k=l/tp„ . [logp/(p— pj— logp 0 /(Pq~:Poo)] is repre- 
sentative. The structure of charcoal has been discussed, and the 
radii of the capillaries have been calculated by means of the Trouton 
and Andersson formula. The taking up of alcohol and acetic 
acid vapour at 20° occurs in such a way that only capillaries of the 
same diameter are active. Approximately 75% of the total 
quantity is taken up at very low pressures, that is by capillaries 
of very small radius of the order r<6-2xl0~ 8 cm., which indicates 
^hat charcoal is possessed of an exceedingly fine structure. The 
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course of the taking up of water differs from that of the two other 
liquids inasmuch as the calculated radii are partly much greater 
and that the maximum volume is smaller. These two circumstances 
are explained by the smaller power of water to wet the charcoal and 
by the slow penetration of liquid into the pores of the charcoal. 
The surface of the charcoal has been approximated from the 
experimentally determined volume of the empty space of the 
charcoal and the calculated radii of the capillaries in which condens- 
ation occurs. The free surface of the capillaries of radius r > 6 x 10~ 8 
cm. is about 600 sq. metres per gram of charcoal and the total 
area of all capillary walls >3000 sq. metres. Trouton’s sorption 
rule is shown to be incorrect and in its place it is shown that the 
volume taken up, and not the mass, of a given liquid is independent 
of the temperature and only a function of the pressure. 

J. F. S. 

More General Theory of the Adsorption of Solutions. 

Wolfgakg Ostwald and Ramon de Izaguirre (Kolloid Z. y 1922, 
30, 279 — 306). — A theoretical paper in which a large number of 
types of adsorption curves and formulae have been collected and 
criticised. The view is expressed that every adsorption is at first 
a process of “ unmixing,” whereby a most concentrated solution, 
the absorbed solution, forms on the surface of the adsorbent whilst 
the equilibrium solution remains behind. Solutions of substances 
are adsorbed and not the “ dry ” dissolved substances. In 
opposition to the previously held views, the author postulates that 
the adsorption of the solvent, along with the dissolved substance, 
is an integral and equally important process in every adsorption 
from solutions. The assumption is made that the adsorption of 
the dissolved substances, without reference to the simultaneously 
adsorbed solvent, increases asymptotically up to the highest con- 
centration in accordance with Boedecker’s logarithmic formula. 
It is shown that this formula is not in keeping with the difference 
in concentration before and after adsorption, except in the case 
of very dilute solutions. Since the actual amount of adsorbed 
substance continuously increases, the difference in concentration 
(c 0 — c) must show a maximum and at the highest concentrations 
approach the zero value. It is shown that the whole of the adsorp- 
tion curves may be constructed on the basis of the three assump- 
tions made above and the simultaneous adsorption of the solvent. 
A number of formulae are developed which give a quantitative 
relationship between adsorption and concentration on the basis 
of the above assumptions. The most important of these are : 
(1) N/m(c Q — c)=&c n (100— c) for the case where the adsorption 
of the solvent may be neglected; (2) N fm(c 0 — c)=&c w (100— c)— 
Z(100— c) a . c for cases where the solvent is adsorbed directly by the 
adsorbent; (3) N lm(c 0 — c)=&c w [100— c(l-f 5(100— c)£)] for cases in 
which the solvent of the adsorbed solution is brought into the 
surface layer by the solvation of the dissolved substance; (4) 
N /m(c q — c)=&c w [ 100 — 0 ( 14 - 5 ( 100 — c) 0 )]— -Z( 100 —c) a . c for peases in 
which the adsorption of the solvent takes place by both methods 
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provided for in equations 2 and 3. In these equations N is the 
weight of solution in grams at the commencement, m the weight 
of adsorbent, c 0 the initial percentage composition of the solution, 
c the equilibrium percentage concentration of the solution, 1c, l, 8 , 
n , a, p are constants. A graphic method for evaluation of the 
constants is described. The second equation has been tested by 
means of the measurements of Schmidt-Walter for the adsorption 
of acetic acid and water by charcoal (A., 1914, ii, 542) and Gustaf- 
son’s measurements of the adsorption of phenol and alcohol by 
charcoal (A., 1915, ii, 824) and a remarkably good agreement 
between the calculated and experimental values found. 

J. F. S. 

Relationship of Dolezalek’s Theory of Solutions to that of 
Planck. H. Cassel (Z. physiJcal. Chem., 1922, 101, 235 — 237). — 
In earlier papers, Wagner (A., 1920, ii, 596) has shown that 
Dolezalek’s theory of solutions is a special case of Planck’s theory 
of concentrated liquid mixtures, which is of no special importance. 
The present author shows mathematically that Wagner’s con- 
clusions are based on an error. J. F. S. 

Solubility. IV. Principle of the Specific Interaction of 
Ions. J. N. BrOnsted (J. Amer. Chem. Soc., 1922, 44, 877 — 
898; cf. A., 1920, ii, 536; this vol., ii, 199). — It is shown that the 
activity coefficient of an ion may be determined by two factors, 
one of which is due to the salting-out effect of the salt solution 
serving as solvent and the other to electrical interaction between 
this ion and the ions of the solvent. Ions are uniformly influenced 
by ions of their own sign ; their activity coefficients depend, there- 
fore, only on the action of ions of the opposite sign and the salting- 
out effect of the solvent. The salting-out effect of a salt solution 
can be represented as a product of the salting-out effects of the 
separate ions. A number of relationships are derived for the 
solubility of salts at constant concentration of solvent solution 
and methods for determining the ratios of salting-out coefficients, 
coefficients of interaction, and activity coefficients. Thermo- 
dynamic relationships between activity coefficients and osmotic 
coefficients in solutions of constant total concentration and a 
relationship between solubility and freezing point are derived. 
The above theoretical conclusions and relationships are experi- 
mentally verified by solubility determinations in solutions of highly 
complex salts. A method of determining liquid junction potentials, 
on the basis of the present considerations, is put forward. In the 
case 0-lJtfKNOo|0*l MNaN0 3 , a small concentration of silver nitrate 
is added and the E.M.F. of the cell Ag|KN0 3 (0-m)AgN03(0-001if)|| 
AgN0 8 (0-001Jf)NaN03(0-lilf)|Ag measured. The E.M.F. is given 
by 7r 1 =i?T log* /Ag(NaN O3) //Ag(HN 0 2 ) + ^ where ir d is the junction 
potential and / is the activity coefficient of the Ag in the solution 
named. Also tt 1 =jR2 t log* r(Na/K)+7r<i where r(Na/K) is the ratio of 
the salting-out coefficients 01 the sodium and potassium ions. 
This ratio can be determined from solubility measurements and 
consequently ir d may be calculated. J. F. S. 
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Hydration of Electrolytes. S. Aschkenasi (Z. Elektrochem 
1922, 28, 106 — 110). — A theoretical paper in which the deviations 
of osmotic quantities of moderately and very dilute solutions have 
been collected together with the inflexion points of the experi- 
mental series. The Bom-Fajans’s polarisation-hydration hypo- 
thesis is discussed, and it is shown that the forces assumed in this 
hypothesis would produce a greater effect on the vapour pressure 
than is observed experimentally. In Fajans’s method of calculating 
the heat of hydration, the influence of the dielectric constant on the 
work of dissociation is not taken into account. The author presents 
a chemical mechanism for hydration in salt solutions on the assump- 
tion that the associated liquid molecules of water are modified in 
the process. On the basis of this view, the author attempts to 
overcome the objections which have been offered to a step-wise 
hydration. J. F. S. 

Calculation of the Osmotic and Activity Functions in 
Solutions of Uni-univalent Salts. J. N. Bronsted (J. Amer. 
Chem. Soc. 9 1922, 44, 938 — 948). — A theoretical paper in which 
from the point of view that the individualities of salt solutions 
have an origin similar to that of the individual salting out effect 
in the case of non-electrolytes, equations are deduced to govern 
the osmotic and activity functions of uni-univalent salts in pure 
and mixed solutions. These equations have been tested by means 
of the most accurate experimental results, which include measure- 
ments of depression of the freezing point, solubility, and electro- 
motive force. Ratios of activity coefficients have been calculated 
on the basis of these equations in conjunction with the principle 
of the specific interaction of ions. J. F. S. 

The Mutual Solubility of Liquids at High Pressures. Jean 
Timmermans (Arch. Neerland , 1922, [iii], 6, 147 — 151). — This work 
completes the previous researches of Kohnstamm and Timmermans 
(A., 1913, ii, 481). The apparatus employed is described in the 
previous communication. 

A. — System water-<sec. -butyl alcohol. The curve obtained for 
this system under high pressures is analogous to that of methyl 
ethyl ketone. With increasing pressure, the lower critical solution 
temperature (normally below the freezing point, —8-45°) is raised 
and the higher critical temperature, 113*8°, is lowered. Under a 
pressure of 830 kilos, they meet at about 65°, so that at these high 
pressures the liquids are miscible in all proportions. The values of 
dt/dp for both critical values are given. As demanded by theory, 
dtjdp for the freezing point of water was found to be less than for 
alcoholic solutions. The alcohol employed had a boiling point 
99*50° ±0*01. ^=0*82263 ±0*00002. 

B. — System water-^obutyric acid (b. p. 154*35°, f. .p. —47*0°, 
d 4 °= 0*96819). The three-phase system crystallises at —3*0° at 
ordinary pressures. The critical solution temperature decreases 
more rapidly than the temperature of crystallisation as the pressure 
is increased so that the three-phase region soon disappears below the 
curve of solidification. By extrapolation, this was found to occur 
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at —8*2° under a pressure of 625 kilos, dt/dp was found to have 
a fairly constant value of 0*054. 

C. — System water-phenol, dt/dp was found to be very small, 
but increases with the pressure 0*0036 to 0*0055. 

D. — System cycZohexane-methyl alcohol, dt/dp has a fairly large 
value, but decreases with increasing pressure 0*0314 to 0*0191. 

W.T. 

A New Method of using X-Rays in Crystal Analysis. 

George L. Clark and William Duane (Proc. Nat Acad. Sci., 
1922, 8, 90 — 96). — Certain alterations in the procedure of X-ray 
analysis is described. X-Rays belonging to the continuous 
spectrum are used instead of the line spectrum usually 
employed. For this purpose, the ordinary X-ray tube with 
a tungsten target is very convenient. The method has the 
advantage of flexibility, for short penetrating X-rays may be 
utilised, and with these it is possible to investigate crystals of 
high absorbing power. The method is suitable for both powders 
and large crystals. The values obtained for the distances between 
the planes of atoms are independent of the constants of any other 
crystal. The new methods of measurement are applied to the 
crystal structure of potassium iodide. One of the “ peaks ” 
obtained corresponds with the characteristic line spectrum of iodine. 

W. E. G. 

Isomorphism and Ionic Structure. Hans Georg Grimm 
(Z. Elektrochem., 1922, 28, 75 — 81). — A theoretical paper in which 
author discusses the connexion between ionic structure and iso- 
morphism. It is shown that ions built on the argon type differ 
considerably in size from those built on the neon type, whilst 
those of the krypton type are only little larger than those of the 
argon structure, and those built on the xenon type differ from 
those of the krypton type by intermediate amounts. Thus the 
expression r A — r No >r x — r Kl >r Kr — r A represents the differences 
of the ionic radii. The characteristic gradation, of the lattice 
distances of similarly constructed compounds, in which the variable 
ions have the same number of exterior electrons, is conditioned by 
the gradation of the atomic radii. This is shown by the fact that 
the lattice distances of binary compounds is approximately given 
by the linear equation r=aa+(3A;, in which a and k are the radii 
of the anion and kation respectively and a and /? numerical con- 
stants. The relationship between isomorphism and ionic structure 
is shown by means of a table. It is shown that miscibility between 
ions with the neon and helium structure is unknown, although 
aluminium hydroxide and boric acid show a slight tendency. In 
the case of ions of the neon and argon structure, no crystallo- 
chemical relationship exists between 0" and S", but F',Cr, Na* 
and K' exhibit miscibility in the case of large molecules and at 
high temperature, that is, under conditions where the influence 
of the difference in the radii is overcome. Complete miscibility is 
found between the ions of the argon and krypton type on account 
of the small difference between the atomic radii. Ions of the 
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krypton and xenon configuration also show close crystallo-ohemical 
relationships, but the somewhat greater difference between the 
radii is expressed in the limited miscibility of potassium bromide 
and iodide. The ions of the argon and xenon structures form the 
end members of the well-known isomorphous series, but here also 
the difference in the ionic radii is shown in the existence of a large 
gap in the mixture series of potassium chloride and iodide. In 
general, the isomorphic relationships are determined by the char- 
acteristic gradation of the ionic radii in the case of similarly 
constituted ions. J. F. S. 

Fundamental Principles of Colloidal Chemistry. I. 
Electrical Charge of the Particles and New Conceptions of 
Micellae. Richard Zsigmondy (Z. physikal. Chem ., 1922, 101, 
292 — 322; cf. this vol., ii, 129). — A theoretical paper in which it 
is shown that the conception expressed by the term micella has 
been entirely adopted in the various branches of colloidal chemistry. 
After considering a number of widely differing colloidal systems it 
is shown that the term micella has been applied to a series of different 
structures, which the author proceeds to characterise more exactly. 
Whilst the micellae of Nageli are crystalline individual particles, 
the term is employed by others for particles of very different con- 
stitution. It is pointed out that in most modern colloidal research 
the electrical charge has become the important factor, whilst the 
study of the particles themselves has been neglected. It is known 
that colloidal particles can be either crystalline primary particles 
(colloidal gold, vanadium pentoxide), secondary particles partly 
filled with liquid (stamiic acid, purple of Cassius), or aggregates of 
molecules and ions of little stability combined with condensation* 
nuclei (soap solutions). Both the primary particles and the 
secondary particles, depending on the electric charge can exhibit 
a considerable stability, and then they behave as multivalent ions 
of substances of very large molecular weight. J. F. S. 

Energy Principle of the Coagulation of Colloids, particularly 
of the Thermo-kinetic Mechanism. Robert Fricke (Z. 
physikal. Chem., 1922, 101, 185 — 192). — A theoretical paper in 
which the heat change of some ideal coagulation processes of 
hydrosols and gas-dispersoids has been calculated on the basis of the 
thermo-kinetic shadow theory (A., 1920, ii, 740 ; 1921, ii, 387). The 
small heat changes obtained were compared with those calculated 
from the osmotic work and the work of lattice separation. All 
values are found to be of small dimensions. A short discussion of 
the different interdependent heat effects accompanying coagulation 
is entered on, and it is shown that the electrostatic discharge work 
must furnish a large portion of the heat of coagulation. The 
coagulation of discharged colloids in the case of hydrosols is mainly 
brought about by intermolecular forces (lattice forces) in the sense 
applied by Zsigmondy, and to a lesser degree by thermokinetic 
shadow action. In the case of gas-disperse systems the latter 
cause assumes an .importance which may not be neglected in con- 
sidering the actual precipitation. J. F. S. 
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Physico-chemical Investigation of Colloidal Sulphur. G. 

Rossi (KoUoid Z ., 1922, 30, 228 — 230). — In a previous com- 
munication (A., 1912, ii, 1037) it was shown that the electrical 
conductivity of a solution of colloidal sulphur containing sulphuric 
acid and sodium sulphate is lower than that of a similar solution 
containing no colloidal sulphur. It is now shown that the freezing 
point of a solution of the same kind as the above is lower after the 
colloidal sulphur has been removed than when the colloid is present. 
Further, if a colloidal sulphur solution containing sulphuric acid 
and sodium sulphate is dialysed to remove the electrolytes and 
the same amount of electrolytes added to the dialysed solution, then 
the electrical conductivity has the same higher value of the solution 
from which the colloid has been removed. It is thus shown that 
the action of the colloidal sulphur extends to sulphuric acid and 
sodium sulphate even when these are present in quantities larger 
than those required to stabilise the sol, provided that the excess 
of these substances was present when the colloid was formed. 
Further quantities of these substances added after the formation 
of the colloid are not affected by the colloid. It is therefore assumed 
that crystalloids, in the form of sulphuric acid and sodium sulphate, 
undergo a change in their physical nature in the presence of colloids, 
which is shown by a reduction in the electrical conductivity and 
the osomotic pressure. J. F. S. 

Cell for the Observation of Colloidal Solutions for Use 
with Substage Ultra-Condensers. Fred Fairbrother (J. 
Amer, Chem. Soc., 1922, 44, 1071 — 1072). — A cell is described for 
use in quantitative work on colloids with substage ultra-con- 
densers. The apparatus eliminates the necessity of readjusting the 
optical arrangement every time a fresh portion of the colloidal 
solution has to be examined, as is the case with Burton’s method 
of using a hemacytometer slide (“ Physical Properties of Colloidal 
Solutions,” 1921, p. 124). The apparatus consists principally of 
a circular brass block which has a circular hole in the centre and 
is bored at two diametrically opposite points to receive two copper 
tubes 2 mm. diameter. The holes are made so that they pass from 
the edge of the brass ring to the base. The bottom of the block, 
which is ground perfectly flat, is carefully cemented to a cover- 
glass and two holes are bored through the latter to meet the two 
holes in the base. The arrangement has the advantage of a 
reinforced cover-glass, and as both surfaces of cover-glass and 
slide are flat it is not necessary to cement the two together. The 
apparatus is held in position on the slide while being fixed in 
position by plasticine. To the copper tubes are fixed a delivery 
funnel and clip and an exit tube. J. F. S. 

Protective Colloids. XII. Gelatin as a Protective Colloid. 
I. Colloidal Silver. A. Gutbier, J. Huber, and A. Zweigle 
(Kolloid Z., 1922, 30, 306—313; cf. A., 1921, ii, 312).— The effect 
of chloroform, toluene, acetone-chloroform, and ethyl acetate in 
small quantities on solutions of gelatin has been investigated and 
it is shown that all four substances act as excellent preservatives 



ii. 486 


ABSTRACTS OF CHEMICAL PAPERS. 


for gelatin solutions. In the case of chloroform (10 c.c. per litre of 
solution), the solutions are stable, and only after weeks does a 
small quantity of a white precipitate separate; with toluene, a 
slight turbidity appears in a 5% gelatin solution after two weeks, 
but with more dilute solutions no turbidity is observed. The 
addition of 1 % acetone-chloroform increases the stability of gelatin 
solutions, whilst with 0*5% of ethyl acetate a turbidity appears in 
two days ; this turbidity speedily redissolves and the solution then 
remains unchanged for forty- two days. The efficiency of gelatin 
as a protective colloid for colloidal silver has been investigated, and 
it is shown that colloidal silver obtained by reduction with hydrazine 
may be protected with a small concentration of gelatin and the 
stability increased, but an excess of gelatin exerts a disturbing 
influence on the stability. The most stable and at the same time 
the most concentrated silver sol is prepared by reducing 10 parts 
of O'lA-silver nitrate in 30 parts of 0*42% gelatin with hydrazine 
and immediately dialysing for six hours. This sol is reddish- 
brown by transmitted light and olive by reflected light; after 
dialysing for ten days a preparation was obtained which contained 
40*45% of silver and was stable for three-quarters of a year. When 
the colloidal silver was produced by means of sodium hyposulphite, 
sols were obtained which were much less stable than those reduced 
by hydrazine. The effect of electrolytes on protected silver sols 
was investigated and it is shown that chlorides (hydrogen, sodium, 
magnesium, and barium) effect a rapid precipitation of the colloid ; 
A-sulphuric acid produces a precipitation which is not complete 
in five days, sodium thiosulphate brings about a slow sedimentation, 
whilst sodium hydroxide and sodium carbonate in ^-solutions are 
without coagulating action. J. F. S. 

Dependence of the Base Equilibrium in Permutite on the 
Concentration of the Surrounding Solution. A. Gunther- 
Schulze (Z. Elektrochem., 1922, 28, 85 — 89). — The author has 
investigated the equilibrium in solutions of two salts of varying 
concentrations when shaken with permutite containing the same 
kations as the solution, with the object of ascertaining the con- 
centration of the solution which is in equilibrium with the per- 
mutite. The experiments were carried out at 22° with 50% silver 
and 50% ammonium, 33*33% copper and 66*67% ammonium, and 
4% lanthanum and 96% ammonium permutites, and the solutions 
contained the respective salts as nitrates. The results show that in 
a certain measure the demands of the law of mass action are fulfilled, 
but until the ionic concentration can be definitely determined it 
cannot be proved that the equilibrium is always set up in keeping 
with this law. J. F. S. 

The System isoButyl Alcohol-Water. A. Michels (Arch. 
Neerland , 1922, [iii], 6, 127 — 146). — The isobutyl alcohol was specially 
purified, b. p. = 107*47°, d° 4 — 0*8197. The higher critical solution 
temperature was found to be 132*8° and the pressure 332*5 cm. 
of mercury, the critical concentration being 37% alcohol. Crystal- 



GENERAL AND PHYSICAL CHEMISTRY. 


ii. 487 


lisation of the mixture prevented the realisation of the lower critical 
temperature, dtjdp for the critical temperature was found to be 
less than 0*01. The solubility of the alcohol in water was found to 
have a minimum value at 58° with a composition corresponding 
with 7% alcohol. The influence of impurities on the temperature 
of separation into two layers was very marked ; 1% of ethyl alcohol 
lowered it by 50°, other impurities raised the temperature. Measure- 
ments were also carried out of the vapour pressure of the system ; 
these are given in tables for t— x and p—x; the latter shows a 
maximum but the composition corresponding with it could not be 
definitely fixed ; it lies in the three-phase region. Further experi- 
ments are being carried out. W. T. 

Influence of the Time Factor on the Interpenetration of 
Solids by Chemical Reaction. H. Weiss and P. Henry 
( Compt . rend., 1922, 174, 1421 — 1423; cf. this vol., ii, 207). — The 
time necessary for a given increase in the zone of interpenetration 
may be divided into two parts, namely, that required for the 
chemical reaction once the molecules of the two metals, in this 
case silver and antimony or copper and antimony, are in contact, 
and the time necessary for the molecules to traverse the layer 
already formed. The experiments tend to show that the duration 
of the chemical reaction is negligible as compared with the time 
required for the molecules to traverse the layer formed. The 
experimental points at each temperature fall on two distinct curves 
which are closely connected with the intensity of the blows of the 
hammer used to establish contact between the two metals. 

W. G. 

The Rate of Evolution of Carbon Dioxide from Solution 
in Presence of Colloids. Alexander Findlay and Owen 
Rhys Howell (T., 1921, 121, 1046 — 1052). 

The Influence of Solvents on the Velocity of Formation of 
Quaternary Ammonium Salts. James Alexander Hawkins 
(T., 1922, 121, 1170—1176). 

The Velocity of Absorption of Carbon Dioxide by Alkaline 
Solutions. Paul Riou (Compt. rend., 1922, 174, 1463 — 1466). — 
Velocity curves have been plotted for the absorption of carbon 
dioxide by solutions of potassium carbonate under different con- 
ditions of concentration and temperature and with or without the 
presence of potassium hydrogen carbonate or potassium chloride. 
With potassium carbonate alone the velocity of absorption at first 
increases with the concentration very rapidly to a maximum and 
then slowly diminishes. The presence of potassium hydrogen 
carbonate causes a very marked diminution in the velocity of 
absorption, but the effect of potassium chloride is less marked. 
In every case, rise in temperature is accompanied by an increase 
in the velocity of absorption. Other factors being equal, the 
velocity of absorption is practically proportional to the concen- 
tration of the carbon dioxide in the air mixture. W. G. 
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Acceleration of the Solubility of Metals in Acids by 
Reducible Compounds. H. J. Prins ( Proc . K, Akad, Wetensch, 
Amsterdam , 1922, 23, 1449 — 1454). — The velocity of solution of a 
metal in an acid is enhanced by the presence of a reducible substance 
(cf. A., 1918, ii, 13). Nitrobenzene and benzaldehyde accelerate 
the rate of solution of iron, zinc, lead, tin, copper, nickel, aluminium, 
and silver in a large number of acids. In the presence of nitro- 
benzene, the rate of solution is increased up to 1000 times. The 
increase in the attack on the metal is accompanied frequently by 
an increased evolution of hydrogen. Benzaldehyde is selective in 
its action. Benzophenone retards the rate of solution of the metal 
and the rate of generation of hydrogen from zinc and an acid. 
Co-action has been realised in a system of four components — a 
metal, a salt of hydrochloric acid, a feeble acid (acetic acid), and 
nitrobenzene. W. E. G. 

Landolt’s Reaction. Anton Skrabal ( Z . Elektrochem ., 
1922, 28, 224 — 244). — The Landolt reaction which takes place in 
solutions of sulphurous acid and excess of iodic acid has been 
investigated. This reaction takes place according to the equations 
(i) io 3 '+3So 3 "=r+3S0 4 ", ( 2 ) io 3 '+6ir+5r=3i 2 +3H 2 o, 
(3) 3I 2 +3S0g"+3H 2 0=6I'+6H , +3S0 4 . Of the three partial 
reactions, 1 and 2 take place slowly with respect to 3 and determine 
the time of the reaction. Because the rapid reaction 3 follows the 
slow reaction 2 the sum of the equations of these reactions give 
equation 1 and consequently until the change of colour occurs 
equation 1 represents the total reaction. If reaction 2 is made 
more rapid than 1 by adding iodide to the mixture, then the whole 
of the sulphite will be oxidised according to 2 and 3 and reaction 2 
alone will determine the time of the reaction. According to the 
measurements of Dushman (A., 1921, ii, 315), the expression 
~-d[I0 3 / ]/eft=A’ 2 [I0 3 , ][I , ] 2 [H'] 2 represents this reaction. At the 
point of change, the whole of the sulphite has been oxidised, and 
therefore the initial concentration of this substance is a measure 
of the time required by reaction 2 to occur. If all the variable 
concentrations are chosen large with respect to the sulphite 
concentration, then reaction 2 takes place with constant 
velocity and the time of the reaction must be proportional to 
[S0 3 '']/[I0 3 '] . [I'] 2 . [H*] 2 . This simple relationship has been experi- 
mentally verified. In this form, the Landolt reaction is particularly 
suited as a lecture experiment for demonstration of reaction velocity. 
The time law ~d[I0 3 ']/$= JfJIOg'] . [S0 3 "] . [H*] is deduced for 
both reactions 1 and 2 individually. The constants K t and K 2 
have been evaluated and tested over a wide range of concentration 
and shown to be in keeping with Dushman’s experimental results 
(he, cit.). In connexion with the foregoing experimental investi- 
gation, chemical kinetics are discussed generally. It is shown that 
chemical reactions only follow a definite time law over a limited 
range of concentrations and velocities. They are subject to a 
change of time law, so the constant K 2 of the iodate-iodide reaction 
becomes markedly smaller with increasing velocity, as is shown by 
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the present experiments and those of Dushman. The temperature 
quotients, Q 10 —K i+10 :K h holds only for a definite total reaction. 
In the case of the total reactions, I0 3 '+6H'-f 8I'=3I 8 '+ 
3H a O and I0 8 , +6HS0 4 +8I , =3I 3 '+6S0 4 / '+3H 2 0, the value Q 10 
is 1*3 for the first and 0*85 for the second. These two temperature 
quotients are connected through the time law of the total reaction 
with the heat change of reaction H*+S0 4 "=HS0 4 '. Both total 
reactions have their own heat changes, and the relationship between 
this and Q 10 rules the adiabatic course of the reaction. J. F. S. 

Kinetics of Reactions in which Halogen Atoms pass from 
the Inner Sphere of Activity to the Outer. H. Freundlich 
and R. Bartels (Z. physikal. Ohem., 1922, 101, 177 — 184). — The 
velocity of reaction of the following reactions has been determined 
quantitatively in some cases and semi-quantitatively in others at 
0° and 25°. (1) [Cr(NH 3 ),Br]-+H 2 0=[Cr(NH 3 ) 6 H 2 0]-+Br' ; 

(2) [Cr(NH 3 ) 5 I]" + H 2 0 = [Cr(NH 3 ) 6 H 2 0]”‘ + 1 7 ; 

(3) CH 2 Br-[CH 2 ] 3 -CH 2 -NH 2 =CH 2 <gg^|2>NH 2 -+Br'; and 

(4) CH 2 I*[CH 2 ] 3 *CH 2 *NH 2 = CH 2 <^S 2 *qS 2 >NH 2 ’ +1'. The vel- 

ocity has been compared with the reactions previously studied 
(A., 1914, ii, 448). The whole of the reactions are shown to con- 
form with an equation of the first order. The velocity constants 
are dependent on the nature of the halogen and also on the nuclear 
atom; they increase very strongly, up to 100 times, in the order 
Cl<Br<I, and in the chlorine series they increase 50 times in the 
order CocCrcC. As far as the temperature coefficients were 
determined, they were found to be large; the constant A of the 
Arrhenius equation was about 10,000. This corresponds with the 
rule propounded by Halban, that apparent as well as true uni- 
molecular reactions are characterised by their marked dependence 
on temperature. J. F. S. 

Course of Simultaneous Reactions. Rudolf Wegscheider 
(Z. Elektrochem., 1922, 28, 99 — 100). — In connexion with the 
statement of Martin and Fuchs (ibid., 1921, 27, 155) that in the 
chlorination of methane the concentration of methane and its 
chlorinated product are dependent on the concentration of one of 
these substances and quite independent of the time and the chlorine 
concentration, it is shown that this is not a special case, but is 
generally true for simultaneous reactions, which with regard to 
one of the reacting substances, H , are of the same order (w th ). 
If the reaction equation for two such actions are : A 1 +nH^ : B l 
and A 2 -\-nH — Bo where A and B are complex molecules which 
do not contain H, tne equilibrium constants are ^x=[-B 1 ]/[A 1 ][//] n = 
kjk\ and K 2 =[B 2 ]llA 2 ][H] n =k 2 /k' 2 . On subtracting the second 
equation from the first, the equation A x + B 2 ^ A 2 -\-B^ is obtained 
which must represent a possible equation of reaction. If the 
equilibrium constant of this is K , then K=K 1 IK 2 = : =k 1 . k\\k 2 . k\= 
n 12 /n 12 , where n 12 is the relationship between the equilibrium 
constants of the two reactions in the direction left to right and 
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n, 2 / in the opposite direction. This shows that the concentrations 
of all molecular types of A and B at equilibrium are determined by 
equations which do not contain the absolute values of the velocities. 

J. F. S. 

Mode of Action of Platinum in Oxygen-Hydrogen Catalysis 
and the Application of Titanium Sulphuric Acid for the 
Control of the Course of the Change. K. A. Hofmann ( Ber ., 
1922, 55, [B], 1265—1274 ; cf. A., 1920, ii, 240 ; this vol., ii, 276). — 
Sensible quantities of hydrogen peroxide are only produced in the 
surrounding acid during the catalysis of dissolved molecular oxygen 
and activated hydrogen at platinum surfaces when the reducing 
power of the hydrogen-platinum electrode is abnormally reduced, 
when the liquid surrounding the polo contains large amounts of 
dissolved oxygen, and when the pole is as free as possible from 
oxides of platinum. It is highly probable that the hydrogen- 
oxygen catalysis proceeds normally in two stages (1) 0 2 +2H~H 2 0 2 
and (2) H 2 0 2 -f 2H=2H 2 0. The velocity of the second action at 
an active platinum surface is, however, so great that hydrogen 
peroxide does not escape into the surrounding liquid. A specific 
reducing action towards a third substance of hydrogen peroxide 
which is liberated at the best only in minute traces is not to be 
expected in any circumstances. Further, the reduction potential 
of hydrogen peroxide is much less than the potential of hydrogen 
activated at a platinum surface. 

In preparative or other work in which reductions are to be effected 
with activated hydrogen, the author recommends the use of the 
acid titanium sulphate solution for indicating the conditions favour- 
able to maximum reduction or for controlling the course of the 
change, since the activity of the system is readily shown by the 
formation of the characteristic violet-brown solutions of tervalent 
titanium sulphate. In addition, it is to be expected that the 
reduced titanium will both accelerate and regulate the reducing 
action since reduced titanium solutions have been successfully 
utilised on many previous occasions as reducing agents. H. W. 

A Graphical Study of the Stability Relations of Atom 
Nuclei. William I). Harkins and S. L. Madorsky (Physical 
Bev ., 1922, 19, 135—156; cf. A., 1921, ii, 445, 582, 690).— The 
following properties are considered graphically : P, the number 
of positive electrons in the nucleus, which is taken to be numerically 
equal to the atomic weight; M } the net positive charge, which is 
equal to the atomic number ; N, the number of negative electrons, 
which is equal to (P— M ) ; [(N /P)— 0-5], the excess of the relative 
negativeness N /P over the minimum 0*5; n, the isotopic number, 
which is equal to (P— 2M) and also to (N— M). Except in the 
case of hydrogen and of the helium isotope P=3, 1 N/P is never 
less than 0*5, and MjP is never greater than 0-5. For 85% of the 
atoms composing the earth’s crust, both these ratios are 0*5 and 
tt=0. As the atomic number increases, the relative negativeness 
necessary to stability increases above 0*5; that is, as a-particles 
are added, extra cementing electrons are required to overcome 
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the increasing mutual repulsion of the positive units of the nucleus. 
An a-ray transformation does not change n, but increases N/P, 
whilst a (3-ray change decreases n by two units and also decreases 
N/P; thus in each group of isotopes, those with larger values of 
N/P exhibit greater (3-ray and less a-ray instability. Stability 
considerations require that the number of isotopes is on the whole 
smaller for the lighter atoms. Further, the number of isotopes 
is larger for even than for odd numbered elements, especially 
where M is greater than 29. For most atoms, M , n, and P are 
either all even or all odd, but N is usually even. The curve for 
the frequency of occurrence of atoms as a function of n shows 
periodic maxima four units apart, whilst as a function of M or N 
the periodic maxima are two units apart. It thus becomes possible 
to predict the existence of the more abundant isotopes of elements 
of which the mean atomic weights are accurately known. 

A. A. E. 

Spectra of X-Rays and the Theory of Atomic Structure. 

D. Coster (Phil. Mag., 1922, [vi], 43, 1070—1107). — The X-ray 
spectra of the heavier elements are arranged in a scheme which 
involves the existence of one X-level, three L-levels, five if -levels, 
and seven N-levels in the electronic structure of the atom. These 
levels are associated with the presence of various sub-groups or 
shells of electrons in the atom. The rules governing the trans- 
ference of electrons between the various levels are discussed, and 
further experimental work is adduced in support of these con- 
clusions. New measurements are made of the L-series of X-ray 
spectra of the elements from rubidium to barium. Fourteen lines 
are recorded and the wave-lengths offer strong arguments in support 
of Bohr’s theory (this vol., ii, 363). Diagrams, based on these 
lines, are given of the various transitions which have been found 
to occur between any two levels. Niton, xenon, and krypton 
are chosen as typical elements. The lines which disappear with 
decreasing atomic number fall out at the places in the periodic 
table predicted by Bohr.* Certain faint lines in the L-series which 
are connected with the M -levels cannot be classified. These and 
other single lines suggest the existence of new levels associated 
with only one line. They are attributed, in part, to a more com- 
plicated excitation of the atom, due to the removal of two electrons 
at the same time. W. E. G. 

Structure of Atoms and Molecules in the Light of the 
Dispersion Theory. Jarl A. Wasastjerna ( Z.physiJcal . Chem ., 
1922, 101 , 193 — 217). — A theoretical paper in which it is shown 
that the atomic volume is the volume of a sphere constructed 
round the middle point of the nucleus of an atom and on the surface 
of which the outside electron system is situated. At a collision 
of two atoms the minimum distance between the nuclei is equal 
to the sum of the radii of the orbits of the outside electrons of 
both atoms. An electrolyte molecule can exist in two modifica- 
tions, of which the one consists of uncharged and the other of 
charged atoms or atomic groups. When a molecule is present in 
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the latter form, it may split into ions if it is present in a medium 
of sufficiently high dielectric constant. An equilibrium exists 
between the two modifications, which lies strongly on the one 
side for weak electrolytes and strongly on the other side for strong 
electrolytes. Amphoteric electrolytes may exist in three modi- 
fications. Typical strong electrolytes consist almost entirely of 
polarised molecules. The above makes possible the calculation 
of the true ionic refractions, and thereby the Kossel hypothesis 
of the structure of the atom can be confirmed in some of its 
important points. From the results of the above-named calculations 
it follows that the outside sheath of the atoms of the alkali metals 
contains only a single electron, which in salt formation passes 
over to the acid radicle. In the case of the alkaline-earth metals, 
the outside sheath has two electrons, which in the same way pass 
over to the acid radicle. The next sheath of electrons oi both 
the alkali and alkaline -earth atoms is identical with the outside 
system of the elements in the preceding horizontal row, which 
in consequence of the increased attractive force was nearer the 
centre of the nucleus. The structure of the ions undergoes no 
great change during the formation of polarised molecules, and the 
electron orbit of the ions can in most respects be regarded as 
uncnanged. The above can be extended, in all probability, to 
non-polarised molecules and electro-neutral atoms, except in cases 
where double and treble linkings or rings in the sense adopted by 
Baeyer are present. J. F. S. 

Separation of Isotopes by Thermal and Pressure Diffusion. 

Robert S. Mtjlliken ( J . Amer. Chem. Soc 1922, 44, 1033 — 1051). — 
The theory of the separation of isotopes by thermal diffusion and 
by centrifuging is discussed. Equations are developed giving the 
difference in atomic weight obtainable in any operation, similar 
to the equations for diffusion and evaporation processes obtained 
in a previous paper (this vol., ii, 295). For thermal diffusion, the 
difference in atomic weight between portions of an isotopic gas at 
temperatures T x and T 2 respectively is <\ t M—KxB log* TJT 2 
approximately, the atomic weight being greater at the colder 
end; B is the ordinary separation coefficient, previously defined, 
and K is an approximate constant for each element, having a 
value which is probably about 0-25 and depending on the behaviour 
of the molecule during impacts. The term KB may be named 
the thermal separation coefficient. The method of thermal diffusion 
is shown to be much less effective as a means of separating isotopes 
than ordinary diffusion or evaporation. A somewhat more advan- 
tageous modification of the method is described under the name 
evaporative thermal diffusion. For the centrifuging of a gas, the 
difference in atomic weight between the central and peripheral 
regions is A f M=P(v*—v 0 2 ) 9 where P, the centrifugal separation 
coefficient, is a characteristic constant for eaoh element and v 
and v 0 are the velocities at the peripheral and central regions of 
the material under treatment. The values of P for several elements 
have been calculated and the following are recorded for 20° : 
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lithiurii, 1-16 xl0~ 12 ; boron, 1-85 Xl0 -12 ; neon, 7*38 xlO“ 12 ; 
magnesium, 8*97 x.10" 12 ; chlorine, 14*5 xlO“ 12 ; nickel, 18*4 xlO"* 12 ; 
zinc, 53 X 10~ 12 ; bromine, 20-4 X 10' 12 , and mercury, 47 x IQ -12 . For 
ordinary air, the coefficient would be 62 X 10 -12 . The value of P 
is unaffected by the state of combination of the element, even if 
the compound contains other isotopic elements. Thus the separ- 
ation is equally great for all compounds of a given element. This 
is in contrast to the situation with all the other diffusion methods, 
for which the degree of separation of a given element in one oper- 
ation is inversely proportional to the molecular weight of the 
compound. Further, the value of P for any element is independent 
of the atomic weight, whilst the ordinary separation coefficient B 
is inversely proportional to the latter. Hence, the theory is on 
this basis relatively increasingly more favourable to the centrifugal 
method as the atomic weight increases. P=(M 2 —M 1 ) 2 x^x 2 / 2 RT 
for a mixture of two isotopes and for a mixture of several isotopes 
it has the value ^ a i b x a x b (M a —M b ) 2 j2RT. P , unlike B , is inversely 
proportional to T , but depends on the atomic or molecular weight 
intervals (M a — M b ) and the molecular fractions, x, in the same 
way as B. Although for the heavy elements the theory predicts, 
for a peripheral velocity of 10 5 cm. /sec., a separation many times 
that obtainable in a single diffusion or evaporation, it is shown that 
compression and condensation of the gas or vapour into the peri- 
pheral region make such largo separations impracticable if carried 
out in the ordinary way. The pressure ratio between the two 
regions is given by log* p/p 0 =MApM /2RT . P, and so increases with 
atomic and molecular weight. A special method, named evapor- 
ative centrifuging, is proposed whereby gas condensed in the 
periphery of the centrifuge at high speed would be allowed to 
evaporate very slowly, the light fraction being drawn off very 
gradually at lower pressure from the centre of the apparatus. 
The process would be in effect precisely analogous to an evaporation 
in which the separation coefficient was increased from B to Pv 2 . 
This method, applicable at the ordinary temperature to hydrogen 
chloride, bromide, selenide, telluride, and silicide, might be expected, 
with peripheral velocities up to 10 5 , to yield a separation ten or 
fifteen times as great in a single operation as would ordinary 
diffusion or evaporation. The method may be the most rapid 
method of separating the isotopes of some of the elements of 
medium atomic weight, but for the lighter or heavier elements 
the method is less promising. The theory of the separation of 
isotopes by centrifuging liquids is discussed, and it is shown that 
the degree of separation for a given apparatus is identical for 
liquids, gases, and intermediate states of matter. An attempt has 
been made to test the theory in the case of mercury, but negative 
results were obtained which are attributable to a slight vibration 
of the centrifuge. This effect is likely to prove a liiniting factor 
in any attempt to use the method of liquid centrifuging. A state- 
ment made in a previous paper in connexion with the diffusion 
of an isotopic gas through a thin layer of another gas enclosed in 
the pores of a membrane (foe. cit .) is corrected. This method 
vol. exxn. ii. 18 
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is now found to be always less favourable than molecular diffusion, 
instead of more favourable as previously stated. This is due to 
the effect of the increased mean free path of the heavier molecules 
which results from persistence of velocity. This factor was expressly 
neglected previously. Further, it is shown that mass motion, 
either positive or negative, should have practically no effect on 
the rate of separation, except indirectly as it may affect back 
pressure. J. F. S. 

The Hydrogen Molecule. HI. Albert C. Crehore (Phil, 
Mag., 1922, [vi], 43, 1025—1038; cf. A., ,1921, ii, 632; this vol., 
ii, 438). — A theoretical investigation into the stability of the author’s 
model of the hydrogen molecule. On this view, the forces between 
the electrons and nuclei cause slight deformations of the shape of 
the electrons. Two of the electrons in the molecule are flattened 
and two are expanded in the direction of the minor axis, and these 
processes may be accompanied by energy changes which may be 
either positive or negative in sign. These energy changes, which 
are slight compared with the total energy of the electron, corre- 
spond with the heat of dissociation or heat of reaction. The 
change in mass which occurs on dissociation is so small that it 
must escape experimental detection. W. E. G. 

The Abnormally Long Free Paths of Electrons in Argon. 

J. S. Townsend and V. A. Bailey (Phil. Mag., 1922, [vi], 43, 
1127 — 1128). — A continuation of an investigation into the mean 
free path of the electron in various gases (cf. this vol., ii, 277). 
From experiments on mixtures of hydrogen and argon, it is deduced 
that the mean free path in argon at 1 mm. pressure is about 15 mm., 
or fifty times the mean free path calculated from the atomic radius 
of argon. ' W. E. G. 

Some Linear Relationships in the Periodic System. Wil- 
helm Biltz (Z. Elektrochem., 1922, 28, 65 — 70). — A theoretical 
paper in which a number of linear relationships between the pro- 
perties of the elements are described. The relationships described 
are in every case between the inactive gases and the other elements. 
In the case of atomic volume, it is shown that this quantity for a 
halogen is proportional to the value for the inactive gas which 
precedes it in the periodic system. The expression : at. vol. 
(halogen)— ax at. vol. (inactive gas) +6, where a and b are constants 
and have in this case the values 0*8015 and zero respectively. 
Taking the atomic volumes of the inactive gases as known, the 
corresponding values for the halogen are given with an error of 
±0*2%. Similar straight line relationships are found for the 
atomic volumes of potassium, rubidium, and caesium; titanium, 
zirconium, and cerium ; and silicon, germanium, and tin ; but for 
no other cases. In the same way, the boiling points of the halogens 
are connected with those of the inactive gases by the equation 
b. p. (halogen) =2*753 X b. p. (inactive gas)— 1*8. Here the accuracy 
is the same as before. If hydrogen is included with the halogens, 
the relationship b. p. (halogen)=2*705xb. p. (inactive gas)+8*5 is 
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accurate to ±2*5%. In the case of the critical temperature, the 
expression T e (halogen) =2-648 T c (inactive gas)+18-l is true abso- 
lutely both for the halogens or hydrogen. The atomic refraction 
of the halogens and hydrogen are connected with the similar value 
of the inactive gases by the expression Rd (halogen) =Rd (inactive 
gas) +041. In this case, the divergence between the calculated 
and experimental values nowhere exceeds the experimental error. 
For the elements of the sulphur group Rd (element)= 1-713 Rd 
{inactive gas)+l-15 is true to ±1-8%, whilst for hydrogen and the 
alkali metals Rd (alkali metal)=l-13 Rd (inactive gas)+0-51 with an 
error of ±1-5%. The atomic radii of the halogens, elements of 
the sulphur group, and the alkali metals are connected to within 
±1-0% with the corresponding values for the inactive gases by the 
expressions r (halogen) =0-78 r (inactive gas)+0-26, r (S element)= 
0-645, r (inactive gas)+0-5&, and r (alkali metal)=l-18 r (inactive 
gas)— 0-23. From a consideration of the foregoing, the author 
deduces periodic constants. J. F. S. 

The Determination of the State of Valency of Lower Com- 

S ounds by means of Ammoniacal Silver Solutions. Oscar 
lsson Collenberg (Z. anorg . Chem., 1922, 121, 281 — 297). — 
The author has investigated this method of determining valency 
(introduced by Philipp and Schwehel, Ber ., 1897, 12, 2234) with 
respect to suitable conditions of experiment and accuracy of results. 
If* the reaction takes place on the water-bath, the best results are 
obtained with concentrated ammonia and not too great an excess 
of silver nitrate in a comparatively small Volume. The results 
obtained are low, but suitable for valency determinations, wholly 
unsuitable, however, for accurate work, such as determination of 
purity. If the reaction has to be carried out at a high temperature 
and under pressure, then a large excess of silver salt in concentrated 
ammonia is necessary; the temperature should be kept as low as 
possible and not maintained longer than necessary. The best 
results were obtained by using silver chloride or sulphate, in the 
presence of cyanides ; silver nitrate should not be used. Ammonia 
generally contains reducing impurities (organic bases) and a blank 
experiment should be carried out. W. T. 

Observations on the Construction and Use of the Steele- 
Grant Microbalance. E. J. Hartung (Phil. Mag., 1922, [vi], 
43, 1056 — 1064). — A description of the Steele-Grant microbalance 
used in the study of the action of light on the silver haloids (T., 
1922, 121, 682). A balance with a double knife-edge and giving a 
sensitivity of 1 in 10 6 was sufficiently accurate for the proposed 
work. For this type the simple double triangle type of beam is 
recommended; a single knife-edge balance constructed in this 
manner gave a sensitivity of 1 in 10 7 . Details are given of the 
grinding of the knife-edges and the drawing of the suspension 
fibres. Damage to the fibre suspension is avoided by the attach- 
ment of a double hook to the end of the quartz weights; this 
facilitates the removal of the objects from the balance. The 
author discusses the various sources of error in manipulation, 

18 — 2 
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affecting the sensitivity of the balance, and producing apparent 
changes in weight. W. E. G. 

Extraction of Small Quantities of Liquids by tbe Soxhlet 
Apparatus. Heinrich Handorf [ Z . an gew. Ghent ., 1922, 35, 257 — 
258 (D.R.-P., 807757 and 809512)]. — A glass vessel is inserted in 
the Soxhlet apparatus. In cases where the liquid is to be extracted 
by a solvent lighter than itself, this vessel has above it a funnel, the 
stem of which extends to the bottom of the vessel and ends in a rose. 
The liquid to be extracted is placed in the vessel and is covered 
by a layer of the solvent. Condensed solvent drops into the funnel, 
emerges in drops from the rose, and rises through the liquid. In 
the case of a liquid being extracted by a solvent heavier than 
itself, a short funnel ending in a capillary rests on the top of the 
vessel, and a tube opening near the bottom of the vessel passes 
through its wall at a suitable height. The condensed solvent falls 
through the liquid and passes through the tube to the outside of 
the vessel. The apparatus is suited for the extraction of colloidal 
liquids. Quantitative extraction is attained. H. M. 

Rhythmic Deposition of Precipitated Vapours. Enoch 
Karrer (J. Amer. Ghent. Soc., 1922, 44, 951 — 954). — When two 
narrow cylinders containing respectively small quantities of aqueous 
solutions of ammonia and hydrochloric acid are placed under a 
large glass container and so placed that there is a lateral temperature 
gradient in the container, a series of rings of ammonium chloride 
forms on the inside of the cy Under which contains the hydrochloric 
acid. The number of rings varies with the conditions from 1 per 
cm. to a very large number. These rings mark the edges of disks, 
so that the vapour space above the hydrochloric acid may be 
regarded as divided into a number of compartments by disks of 
ammonium chloride. Within the cyhnder each compartment 
marks the boundaries of a system of vertical and horizontal con- 
vection currents, the necessary elements for the formation of which 
are a lateral temperature gradient and a vertical density gradient. 

J. F. S. 


Inorganic Chemistry. 


Some Properties of Hydrogen Desorbed from Platinum 
and Palladium. Paul Anderson (T., 1922, 121, 1153—1161). 

The Radius of Hydrogen Atoms in Crystals. G. Aminoff 
(Qeol. Fdr. Fdrh ., 1921, 43, 389 — 396). — It is calculated that the 
radius of the hydrogen atom in magnesium hydroxide and man- 
ganese hydroxide, the elementary parallelepipeds of which are 
hexagonal, is, respectively, 1-15 and 1*01 A.U., whilst in ice the 
radius is M2 A.U. It is shown that the structure R n (OH) 2 may 
be regarded as ice, H 2 OOH 2 , of which one H a group has been 
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replaced by a bivalent metal ion, It 11 . This explains why the 
TTO 

group qjj of ice has practioally the same dimensions in these 

hydroxides. The relatively high value calculated for tho radius 
of the hydrogen atom is considered to be in keeping with the 
relation of hydrogen to the alkali metals. Chemical Abstracts. 

An Attempt to Separate the Isotopes of Chlorine. E. B. 

Ludlam (Proc. Camb. Phil . Soc., 1922, 21, 45 — 51). — (Sir) J. J. 
Thomson has suggested (Proc. Roy. Soc., 1921, [A], 99, 87) a 
method of separation of isotopes based on the number of impacts 
per second of the molecules of a gas on a liquid surface. Tho 
number of impacts will be in inverse ratio to the square root of tho 
mass. If on striking the surface the molecules are removed by 
solution or chemical action, the composition of the residual gas 
should steadily alter. Hydrochloric acid at a^ pressure of a few 
centimetres of mercury was passed over (a) a water surface, and 
(b) ammonia gas, and a small fraction allowed to remain uncom- 
bined. No change in the molecular weight was observed after 
either process. The failure to obtain a separation indicates that 
the determining factor in the recombination of ammonia with 
hydrochloric acid is not mere collision. W. E. G. 

Fractional Diffusion of Iodine Vapour. Emil Kohlweiler 
(Z. physikal. Chem., 1922, 101, 218 — 234). — Iodine has been sub- 
jected to a careful fractional diffusion, and the combining weight 
of the original material as well as that of the various fractions 
has been determined by conversion of the iodine into iodide and 
precipitation as silver iodide. Seventeen determinations with 
ordinary pure iodine gave a mean value of 126*93, the extreme 
values being 126*92+0*073% and 126*92—0*079%. Seven deter- 
minations with the first fraction of the diffusion gave the value 
126*07, which differs by 0*67% from the accepted value for iodine, 
whilst fourteen determinations with the end fraction gave 127*18, 
with a divergence of 0*21% from the usual value. These results 
indicate that, in addition to the isotope of combining weight 127 
indicated by Aston, there are at least two others, one lighter and 
the other heavier than Aston’s isotope. It is shown that Aston’s 
results and the present results are not necessarily opposed to one 
another, for the sensitiveness of Aston’s measurement is of the 
order 5%, whilst that of the present work is much sharper. 

J. F. S. 

Revision of the Density of Oxygen Gas. E. Moles and 
F. GonzAlez (Anal. FIs. Quint., 1922, 20, 72—80; cf. A., 1921, ii, 
546). — Measurements were made on oxygen prepared in different 
ways as described in the former paper. The arithmetical mean of 
forty-five determinations gave the value 1*4892+0*00007 as the 
weight of a litre of oxygen at 0° and 760 mm. This value is 
identical with the mean of two hundred and thirteen previous 
determinations by other workers. The corresponding value 
calculated for latitude 45° is 1*42897. G. W. R. 
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Researches on Sulphuryl Chloride. II. A New Chlorinat- 
ing Agent : Preparation of Polychloro-derivatives of Benzene. 

Oswald Silberrad (T., 1922, 121, 1015—1022). 

The 14 Dynamic " Allotropy of Tellurium. A. Damiens 
( Compt . rend., 1922, 174, 1344 — 1346). — Density determinations 
made on tellurium carefully purified by distillation in hydrogen 
and then in a vacuum, the material being subsequently crystallised 
either by vaporisation or by slow cooling of the molten matorial, 
do not confirm the views of Cohen and Kroner (A., 1913, ii, 315) 
as to the dynamic allotropy of tellurium. Tellurium obtained by 
vaporisation has d 6-310, and is not changed by long heating at 
various temperatures. Specimens prepared in other ways show a 
slightly lower density, as, owing to the manner of preparation, 
they are slightly porous. Amorphous tellurium has d 5-85 — 5-87 ; 
on heating, it is transformed into crystalline tellurium with develop- 
ment of heat and its density rises. W. G. 

The Reactivity of Ammonia. Edward Charles Cyril 
Baly and Herbert Maxwell Duncan (T., 1922, 121, 1008 — 
1014). 

Polymorphism of Arsenic. Porphyry Nicolaevitcii 

Laschtschenko (T., 1922, 121, 972—978). 

Flocculation of Colloidal Arsenic Sulphide. Influence of 
the Concentration of the Colloid, Shaking, and Temperature. 

A. Boutaric and M. Vuillaume (Compt. rend., 1922, 174, 1351 — 
1353). — The influence of different factors varies with the nature 
of the electrolyte used to cause flocculation. With chlorides of 
potassium, barium, magnesium, or manganese, the velocity of 
flocculation increases with the concentration of the colloid, but 
with aluminium or cadmium chlorides the velocity diminishes as 
the concentration increases. In comparing once shaking to mix 
the colloidal solution and the electrolyte, and continuous stirring, 
the opacity curves for the two conditions superpose ono another. 
With potassium chlorido, flocculation of the continuously stirred 
solution only occurs after the opacity limit has been reached, but 
with barium or aluminium chlorides flocculation occurs before the 
opacity limit is reached. The velocity of flocculation varies in- 
versely as the temperature where potassium, sodium, ammonium, 
or lithium chloride is the electrolyte, directly as the temperature 
with barium, calcium, strontium, magnesium, or cadmium chloride, 
and is independent of the temperature with aluminium chloride. 

W. G. 

Tie Isotope Ratio of New Zealand Boron. Alexander 
Donald Monro (T., 1922, 121, 986—988). 

The Potassium Salt of Hexahydrodioxydiboron. Rames 
Chandra Ray (T., 1922, 121, 1088—1094). 

The System Potassium Sulphate-Aluminium Sulphate- 
Water at 25 . Hubert Thomas Stanley Britton (T., 1922, 
121, 982—986). v ' 
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Use of Rdntgen Rays in Determining the Structure of the 
Crystals of Lithium and of some of its Compounds with 
Light Elements. I. J. M. Bljvoet and A. Karssen (Proc. 
K. Akad. Wetensch. Amsterdam, 1922, 23, 1366 — 1370). — The 
lithium atoms in lithium metal are arranged in a centred cubic 
lattice with a lattice parameter a=3*50xl0' 8 cm. The relative 
intensities of the lines axe explained by either (i) a simple centred 
cubic lattice or (ii) a centred cubic lattice with electrons revolving 
in circles normal to the trigonal axes. There is no evidence for 
the presence of a lattice of stationary valence electrons. The 
atomic diameter is 3*04 xlO^, in agreement with the value given 
by Bragg (3 OOx 10' 8 ). W. E. G. 

Crystal Structures of Alkali Haloids. Eugen Posnjak and 
Ralph W. G. Wyckoff (J. Washington Acad . Sci., 1922, 12, 
248 — 251). — Further X-ray determinations (this vol., ii, 214) are 
given for lithium chloride, bromide, and iodide, and for sodium, 
potassium, rubidium, and caesium fluorides. The X-ray constants 
for the whole series of twenty salts RX are tabulated. The struc- 
tures of caesium chloride, bromide, and iodide are of the body- 
centred type, whilst all the others are of the rock-salt type of the 
simple cubic lattice. L. J. S. 

The Preparation of Ammonium Nitrate. (Mlle) Wurmser 
( Gompt . rend., 1922, 174, 1466 — 1468). — Le Chatelier has previously 
given a square diagram showing the states of equilibrium between 
the solution of the four salts ammonium chloride, sodium nitrate, 
sodium chloride, and ammonium nitrate and the solid salts at 16°. 
A similar diagram showing the states of equilibrium at 100° is now 
given. The curves at 16° and 100° are essentially of the same 
shape, and from them it is possible to determine the best experi- 
mental conditions for obtaining the maximum yield of ammonium 
nitrate from a solution of the four salts. W. G. 

The Properties of Ammonium Nitrate. II. Ammonium 
Nitrate and Water. Ida L. Millican, Alfred Francis Joseph, 
and Thomas Martin Lowry (T., 1922, 121, 959 — 963). 

The Properties of Ammonium Nitrate. III. Ammonium 
Nitrate and Sodium Nitrate. Reginald George Early and 
Thomas Martin Lowry (T., 1922, 121, 963 — 969). 

The Transformation of Ammonium Carbamate. C. 

Matignon and M. Fr£jacques (Bull. Soc. chim ., 1922, [iv], 31, 
394 — 412). — A resume of work already published (A., 1920, ii, 250; 
1921, ii, 33; this vol., ii, 272). W. G. 

Crystal Structure of Ammonium Fluosilicate. Richard 
M. Bozorth ( J . Amer. Chem. Soc., 1922, 44, 1066 — 1070). — The 
crystal structure of ammonium fluosilicate has been shown to be 
like that of ammonium chloroplatinate, ammonium chlorostannate, 
and potassium chlorostannate, namely, the structure is that of 
fluorspar in which each fluorine atom is replaced by an ammonium 
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group, and each calcium atom by a fluosilicate group with the six 
fluorine atoms equidistant from the silicon atom in the directions 
of the axes of the crystals (cf. this vol., i, 441). The length of the 
cube constituting the unit of structure containing four molecules 
was found to be 8*38 A.U. ; the corresponding lengths for the 
three complex salts mentioned above being respectively 9*84, 10*06, 
and 9*96 A.U. The shortest distance between the centres of the 
atoms of fluorine and silicon is 1*72 A.U., whilst the sum of the 
Bragg radii for these atoms is 1*84 A.U. The corresponding 
distances between the platinum or tin and the chlorine atoms in 
the other three salts are 2*3, 2*46, and 2*44 A.U., respectively. 

J. F. S. 

The Preparation of a Silver Amalgam of the Composition 
Hg 3 Ag 2 by Precipitation from a Solution of Silver Nitrate 
in Pyridine. Robert Muller and Reinhold H6nig (Z. anorg . 
Chem., 1922, 121, 344 — 346). — Metallic needles were formed by 
keeping a drop of mercury in contact with a solution of silver 
nitrate and cuprous iodide in anhydrous pyridine. With silver 
nitrate solution alone, crystals of mercurous nitrate were deposited 
and a liquid amalgam was formed. The E.M.F . of the cell 
AgjO-liVAgNOg in pvridine|Hg is 0*038 volt, the silver being 
negative. For the formation of the metallic crystals, the addition 
of an approximately equal amount of cuprous iodide is necessary 
(1:1); the addition of a much smaller amount (1 : 10) causes the 
precipitation of finely divided black silver, too large amounts 
(5 : 1) change the drop of mercury into a granular powder. The 
concentration of the silvei ion in pyridine is not increased by the 
addition of cuprous iodide, the concentration cell AglOliVAgNOg 
in pyr. sat. with Cu 2 I 2 | 0 *liVAgNO 3 |Ag having an E.M.F. of 0*37 
volt, the silver in the mixed solution being negative. The form- 
ation of a blue precipitate of cupric iodide indicates that the silver 
salt is reduced to metallic silver, whilst the cuprous salt is oxidised 
to the cupric salt. The cuprous-cupric potential is +0*18 volt, 
being greater than that of mercury. Cuprous iodide can be re- 
placed by cerous chloride, the separation of crystals being, however, 
much slower. Ferrous bromide gave a negative result; in water, 
the ferrous ferric potential is +0*75 volt, but in pyridine it is 
evidently less than the mercury potential. The amalgam which 
crystallises in needles corresponds in composition with the formula 
H gs A fe* Tte potential of the ceil Hg 3 Ag 2 |AgN0 3 ,Cu 2 I 2 |Ag equals 
0*37 — 0*38 volt, the silver being negative against the amalgam. 

W. T. 

Attempts at a Synthetic Manufacture of Mother-of-Pearl 
by Production of Chemical Tracery. Clement and Riviere 
(Compt. rend., 1922, 174, 1353— 1356).— By precipitating calcium 
carbonate in the presence of colloidal protein materia], such as 
gelatin in thin layers, a deposit has been obtained having a nacreous 
structure. The deposit becomes opaque on prolonged drying at 
50°, just as mother-of-pearl or pearl itself “ dies ” when dried for 
a long period. These experiments support the accepted views as 
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to the physical and chemical composition of mother-of-pearl and 
fine pearl. W. 6. 

Action of Various Analytical Reagents on Chemical Glass- 
ware. W. E. 8. Turner and T. E. Wilson (J. Soc . Glass Tech- 
nology, 1922, 6, 17 — 20). — The tests were made on three types 
(two English, one French) of chemical glassware; in most cases 
the solution was kept in contact with the glass for three hours at 
100°. Nitric acid (d 1-2), and 2N-ammonium sulphide solution 
had but little action on the glasses, but the latter were attacked 
to an appreciable extent by N /2- and N /4-sodium phosphate solu- 
tions. The French glass was attacked to a greater extent than 
were the English glasses by the sodium phosphate solutions, whilst 
there was but little difference between the three types as regards 
their resistance to alkali hydroxide solutions, showing that the 
corrosive action of the alkali salt solutions was not due entirely to 
their alkalinity. , W. P. S. 

Solubility of Crystallised Strontium Hydroxide. D. 

Sidersky (Bull. Assoc. Chim. Suer., 1921, 39, 167 — 177). — Tables 
and graphs are given showing the solubility of crystallised strontium 
hydroxide in water at temperatures varying from 0° to 101*2° 
(b. p. of the solution); at 0°, 100 grams of the solution contain 
0*90 gram of Sr(0H) 2 ,8H 2 0 ; at 15°, 146 grams, and at 101-2°, 
49-75 grams. Other tables give the solubility of the hydroxide 
in ’sucrose solutions at different concentrations and temperatures. 
At 15°, 100 grams of 10% sucrose solution dissolve 3*79 grams of 
Sr(0H) 2 ,8H 2 0, whilst 100 grams of a 25% solution dissolve 7-31 
grams of the hydroxide. W. P. S. 

The Reaction of Magnesium Salts with Acid Potassium 
Pyrantimonate. Milivoj Obajdin (Rad. Acad. Sci. Zagreb, 
1922, 226, 220 — 233). — The preparation of magnesium dihydrogen 
orthantimonate by addition of a magnesium salt to a solution 
of dipotassium dihydrogen pyrantimonate is described; according 
to the concentration, it is obtained either as hexagonal or mono- 
clinic crystals or in the amorphous form. From a solution con- 
taining 1% of the pyrantimonate, both hexagonal and monoclinic 
crystals and a large quantity of the amorphous precipitate are 
deposited. From a solution containing 0-35% of the pyrantimonate, 
monoclinic crystals are alone deposited, whilst a solution containing 
0*07% of the potassium pyrantimonate yields hexagonal crystals 
only. The composition of both hexagonal and monoclinic crystals 
corresponds with the formula Mg(H„SbO4) 2 ,10H 2 O. The crystals 
lose 10[ ?8]H 2 0 if heated at 176°. When heated further, they lose 
2H 2 0 and change their colour successively from colourless to pink, 
orange-yellow, yellowish-green, greyish-green, greyish-blue, and 
violet, a fact which is probably due to the formation of various 
polymerides. Finally, the crystals spontaneously incandesce and 
turn white. The composition corresponds now with magnesium 
metantimonate, Mg(Sb0 3 ) 2 . The magnesium dihydrogen orthanti- 
monate, d 2-57, is insoluble in alcohol; the solubility in water at 
16° is 0*7075 gram in 1000 grams of solution. S. S. M. 

18 * 
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Pbosphorescent Zinc Sulphide. A. A. Guntz (Compt. rend., 
1922, 174, 1356 — 1358). — The wurtzite and sphalerite forms of 
zinc sulphide prepared by heating the precipitated sulphide are 
both phosphorescent. They may be distinguished under the 
microscope by their crystalline structures, but show no difference 
in density. Phosphorescence only develops in the presence of a 
trace of a heavy metal. The phosphorescence of wurtzite is more 
persistent than that of blende, but in both cases the decrease of 
luminous intensity is extremely rapid. Under the influence of 
heat and shock, the two varieties are extremely thermoluminescent 
and triboluminescent. W. G. 

The Substance between the Crystallites of Metallic Sub- 
stances. G. Tammann (Z. anorg. Chem., 1922, 121, 275 — 280). — 
A piece of metal formed from a regulus consists of crystallites 
surrounded by a film of impurities which form the residue when 
the metal is dissolved in a solvent. To study the structure of 
these thin layers of impurities it is necessary to employ a trans- 
parent solvent; the evolution of gas and convection currents 
should be avoided, as these destroy the structure. A sheet of 
cadmium was dissolved in ammonium nitrate, and the film was 
found to have a net-like structure, in the meshes of which were 
micro-crystals of the metal. When the cadmium was dissolved in 
hydrochloric acid, the net structure was destroyed by the evolution 
of gas and the foreign substance was left as suspended particles. 
The amount of impurity was very much decreased by distilling the 
cadmium in a vacuum. The author points out the desirability of 
methods to render these non-metallic impurities visible, to estimate 
them quantitatively, and to find their influence on the properties 
of the metal. W. T. 

Monoclinic Double Selenates of the Cadmium Group. 

A. E. H. Tutton (Proc. Boy . Soc., 1922, [A], 101, 245— 264).— As 
in the manganese group (this vol., ii, 505), only three salts, those of 
rubidium, caesium, and ammonium, could be obtained in the cadmium 
group of hexahydrated double selenates (cf . preceding abstract). The 
rubidium and caesium salts were only obtained with great difficulty 
at a low temperature. No optical investigation was possible of 
these two salts, and a few optical determinations on the ammonium 
salt were only just possible, as the crystals rapidly become opaque. 
The salts crystallise in the holohedral-prismatic class of the mono- 
clinic system. 

Rubidium cadmium selenate, Rb 2 Cd(Se0 4 ) 2 ,6IL0, a : 6 : c= 
0*7402 : 1 : 0*5026; (3=105° 7'. The crystals are metastable down 
to 0°. Caesium cadmium selenate, Cs 2 Cd{Se0 4 ) 2 ,6HoO, a : 6 : c= 
0*7319 : 1 : 0*5011 ; (3=106° 22'. This salt is less unstable than 
the rubidium salt. Ammonium cadmium selenate, a • b * c= 
0*7418 : 1 : 0*5026 ; (3=106° 1' ; dj? 2*450. 

The results of thirty-two years’ work on the double sulphates 

and selenates of the series R 2 M (s e 0 4 ) 2 ,6H 2 0 are discussed, in the 
course of which seventy-five salts, comprising nineteen distinct 
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groups, have been examined. In each group it is shown that 
there is a regular progression in the minutest details of the struc- 
tural and physical properties of the crystals as the atomic number 
of the alkali metal increases in passing from potassium (19) to 
rubidium (37) and caesium (55). The ammonium salt is always 
practically isostructural with the rubidium salt of the same group. 
These results are in agreement with the recently developed theories 
of atomic and crystalline structure of Langmuir and W. L. Bragg. 

E. H. R. 

Tellurium Lead and Tellurium Antimony Alloys. Max 

DuEiFtTSS ( Z . Elektrochem ., 1922, 28, 100 — 101, 224). — When lead 
is added in small quantities of molten tellurium, a portion of the 
lead forms a slag with the tellurium and a small amount of tellurium 
passes into solution. Tellurium has a deoxidising action on lead, 
so' that lead containing tellurium may be heated to redness without 
the free liquid surface losing its brightness. * Alloys containing 
tellurium and lead may be prepared by mixing tellurium with 
molten antimony; here a continuous series of mixed crystals is 
formed. To the molten alloy small quantities of antimony-lead 
alloy are added and eventually pure lead. A stiff, pasty mass is 
obtained which on heating at 700° becomes liquid and does not 
readily lose its bright surface. In the same way, small quantities 
of tin and copper alloy with the antimony tellurium alloy. The 
addition of 2% tellurium to lead-antimony alloys has no marked 
effect on the hardness. The addition of 5 — 6% of tin to antimony- 
lead alloys produce much more desirable properties than does 
tellurium. J. F. S. 

The Structure of the Isomorphous Group, Pb(N0 8 ) 2 , 
Ba(N0 3 ) 2 ,Sr(N0 3 ) 2 ,Ca(N93) 2 . L. V egard (Z. Physik , 1922, 9, 
395- — 410). — The space lattice of this isomorphous group of com- 
pounds has been determined by the application of the powder 
method. Little difficulty was experienced with the nitrates of 
lead, barium, and strontium, but the deliquescent calcium salt 
gave less satisfactory results. The positions of the maxima of 
reflection show that the crystals are not built up entirely of face- 
centred lattices. The metal atoms are arranged, however, in a 
face-centred lattice, for the intensity of the maxima of this lattice 
increases with increasing atomic weight of the metal. Three oxygen 
atoms and one nitrogen atom form a group at four comers of a 
cube. This group, which possesses a trigonal axis, is surrounded 
by four atoms of the metal. 

The values for the atomic radii of nitrogen and oxygen atoms 
are appreciably higher than in those substances investigated by W. L. 
Bragg. The atomic radii vary with the nature of the chemical 
combination and the geometrical arrangement in space. The 
X-ray method provides a useful method for the determination of 
the density of solid substances. The presence of impurities scarcely 
affects the lattice constants or the atomic radii, from which the 
density may be calculated. Thus the density of the pure substance 
can be accurately determined from impure material. The values 

18*— 2 
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for the densities of the compounds in the isomorphous group of 
nitrates, calculated from the atomic radii, are in good agreement 
with the experimental results. W. E. 6. 

Thallic-Thallous Sulphate. I. A. Benratii and H. 
Espenschied (Z. anorg. Chem ., 1922, 121 , 361—362) —Many 
double salts of thallic and thallous sulphates are claimed by different 
authors, but the present authors could obtain only two corre- 
sponding in composition with T1 2 S0 4 ,T1 2 (S0 4 ) 3 and 5T1 2 S0 4 ,T1 2 (S0 4 ) 3 ; 
all the other so-called double salts are to be regarded as mixtures 
of these. The preparations and methods of analysis are given. 
The double salt, T1 2 S0 4 ,T1 2 (S0 4 ) 3 , has a transition temperature of 
48° with a fairly large transition interval. The double salt interval 
for 5Tl 2 S0 4 ,Tl 2 (S0 4 )g has its upper limit between 23° and 30°. 
Between this transition temperature and 48° the whole system is 
in a transition state, so that at these temperatures mixtures of 
variable composition will be obtained. W. T. 

Determination of the Complex Formation in Aqueous 
Solutions of Copper Salts by Means of Permutite. A. Gun- 
ther-Schulze (Z. Elelctrocliem., 1922, 28 , 89 — 99). — The complex 
formation in solutions of copper chloride, acetate, formate, sulphate, 
chlorate, nitrate, and bromide has been investigated by shaking 
known concentrations of the salts with pure potassium permutite. 
From measurements of the exchange of kations between the 
permutite and the solution, conclusions may be drawn as to the 
presence of complexes in the solution. It is shown, by this method, 
that the simple complex kation CuR* is present in practically all 
the copper salt solutions examined even at the greatest dilutions. 
The presence of the complex CugRg* has been proved only in the 
case of copper chloride and bromide, whilst it is probable that the 
other salts exhibit a higher complex formation, which, however, 
is not present in such great concentrations. The complexity of 
copper salt solutions increases at constant concentration with the 
strength of the acid, and is greater with the salts of halogen acids 
than with the salts of oxygen acids of equal strength. J. F. S. 

Extraction and Purification of Scandium from Thorveitite 
from Madagascar. Pierre Urbain and G. Urbain (Compt. 
rend.y 1922, 174 , 1310 — 1313). — The finely ground mineral is fused 
with sodium hydroxide and the product extracted with water. 
The insoluble residue is dissolved in the least possible quantity of 
sulphuric acid, and the rare earth metals are precipitated as fluorides 
by the addition of an excess of hydrofluoric acid. The fluorides 
are decomposed by sulphuric acid, and scandium hydrogen sulphate 
crystallises out on concentrating the solution. The sulphates are 
converted into nitrates by passage through the hydroxides, and 
the solution of nitrates is evaporated and heated on a water- bath 
for a long time to free it from excess of acid. To the concentrated 
solution an excess of powdered potassium sulphate is added until 
the solution is saturated with this salt. After three days, the 
double scandium potassium sulphate is collected and washed as 
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quickly as possible with a saturated solution of potassium sulphate. 
Any scandium remaining in the mother-liquors is precipitated as 
hydroxide and put through the same process. The double sulphate 
may be dissolved in aqueous ammonium carbonate, and from the 
solution, on warming, scandium hydroxy-carbonate is precipitated. 
The residue of the scandium in the mother-liquors may be recovered 
by conversion into its acetylacetonate, which is soluble in chloroform 
and sublimes when heated in a vacuum at 200°. W. G. 

The Atomic Numbers of Neo-ytterbium, Lutecium, and 
Celtium. G. Urbain (Compt. rend., 1922, 174, 1349 — 1351). — 
An historical paper in which the author points out that Dauvillier’s 
work (this vol., ii, 463) completes the work of Moseley, himself, 
and others, and definitely establishes celtium as a chemical element 
with the atomic number 72, and having an atomic weight between 
that of lutecium, 175, and that of tantalum, 181*5. W. G. 

The Measurements of the Densities of the Haloids of 
Aluminium with Mercury as Pyknometer Liquid. Wilhelm 
Biltz and Walter Wein (Z. anorg. Ckern ., 1922, 121, 257 — 265). — 
The author in previous communications (A., 1921, ii, 437; 1922, ii, 
487) has discovered an abnormality in the linear relations in the 
atomic and molecular volumes of the haloids of aluminium. Former 
workers (Deville and Troost, Ann. Chim. Phys., 1860, [iii], 58, 
279) used “ oil of naphtha ” as the pyknometer liquid. Inaccuracies 
due to the solubility of the bromide and iodide of aluminium in 
this liquid led the author to replace it by mercury. Toluene was 
employed in the case of the chloride, on which it has no action. 
Improved methods of preparation of the haloids are given, and 
density determinations are described. The densities and molecular 
volumes were found to be: aluminium fluoride (df 3*10), 27*1; 
aluminium chloride (df 2*44), 54*7 ; aluminium bromide (df 3*01), 
88*7 ; aluminium iodide (df 3*98), 102*5. These values, however, 
do not show the linear relationship exhibited by all other haloids. 
Other abnormalities are found in the physical constants of the 
haloids of aluminium, for example, the melting point of the bromide 
does not lie between those of the iodide and chloride. These are 
ascribed to polymerisation to double molecules, [A1 2 F 6 ], [A1 2 C1 6 ], 
[Al 2 Br 6 ], and [A1 2 I 6 ]. These double molecules correspond with 
cryolite, [AlF 6 ]Na 3 , the three univalent sodium atoms being replaced 
by one tervalent aluminium atom thus : [A1F 6 ]A1, [A1C1 6 ]A1, 
[AlBr 6 ]Al and [AlI e ]Al. An X-ray examination is necessary to 
test this explanation. W. T. 

Monoclinic Double Selenates of tbe Manganese Group. 

A. E. H. Tutton (Proc. Roy. Soc. f 1922, [A], 101, 225 — 245). — 
In the group of the series R2M(Se0 4 ) 2 ,6H 2 0, in which M is man- 
ganese, only three salts could be obtained, namely, those in which 
R is rubidium, caesium, or ammonium. Potassium manganese 
selenate, like the corresponding sulphate, only exists in the tetra- 
hydrated form, even at 0°. The morphological relationships 
between the three salts are similar to those observed in every 
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other group of the series (cf. A., 1920, ii, 690). The salts all 
crystallise in the holohedral-prismatic class of the monoclinic 
system. Rubidium manganous selenate, Rb 2 Mn(Se0 4 ) 2 ,6H 2 0, 
a : b : c=0*7422 : 1 : 0*5008 ; (3=105° 9' ; df 2*763. Caesium man- 
ganous selenate, Cs 2 Mn(Se0 4 ) 2 ,6H 2 0, a : b : c=0*7319 : 1 : 0*4957 ; 
p=106° 22'; df 3*008. Ammonium manganous selenate, 

(NH 4 ) 2 Mn(Se0 4 ) 2 ,6H 2 0, a:b: c= 0*7427 : 1 : 0*4979 ; (3=106° 16' ; 
df 2*158. The ammonium salt, besides the cleavage parallel to 
{301} common to the series, exhibits an even more perfect one 
parallel to {010}. The optical constants of the crystals of all 
the salts were measured. E. H. R. 

Equilibria in the Systems Iron-Carbon-Oxygen and Iron- 
Hydrogen-Oxygen, and the Free Energies of the Oxides of 
Iron. E. D. Eastman (J. Amer. Chem. Soc ., 1922, 44, 975 — 
998). — A theoretical paper in which the data obtained by a number 
of authors in connexion with the two systems named in the title 
have been correlated and criticised. A number of calculations 
have been made from the correlated data, and the following con- 
clusions drawn. Ferric oxide and ferroso-ferric oxide at 1100° 
and above form a continuous series of solid solutions, although 
there are indications that at temperatures much below 1000° they 
may not be soluble in each other in all proportions. Ferroso- 
ferric oxide and ferrous oxide up to 1100° at least definitely do not 
form a continuous series of solutions, although they do dissolve 
in each other to a limited extent. Ferrous oxide appears to be 
soluble in iron to the extent of 20 — 25 mol.% (6 — 8% oxygen), 
although metallic iron is not appreciably soluble in the oxide. 
Ferrous oxide is unstable with respect to ferroso-ferric oxide and 
iron below about 565°, and ferroso-ferric oxide shows an inversion 
point in the same region. When carbon monoxide reacts with 
pure iron in a closed tube above 500°, carbon is not ordinarily 
deposited as a separate phase. At temperatures above 800°, a 
trivariant equilibrium with iron containing dissolved carbon or 
carbide as the solid phase may be established, or one in which the 
solid phase contains dissolved oxygen as well as carbon, and the 
gas is richer in carbon dioxide than in the former case. It is 
possible that bivariant equilibria corresponding with these, with a 
separate dissolved carbon or carbide phase, may also be established 
on repeated treatment, but this does not appear to be proved. 
With a stream of carbon monoxide acting on iron in the vicinity 
of 650°, separate phases consisting of carbon, ferrous oxide, and iron 
containing dissolved oxygen and carbon (or carbide) are probably 
formed. At higher temperatures, the oxide and separate carbon 
phases do not appear, and the amount of dissolved carbon decreases. 
Carbon dioxide acting on iron in a closed tube probably produces 
again a tri variant system. At temperatures in the neighbourhood 
of 600° and lower, carbon is present in the solid phase, decreasing 
in amount as the temperature is increased. The individual results, 
of the investigators of univariant and bivariant equilibria involving 
iron or ferrous oxide, ferrous oxide or ferroso-ferric oxide, carbon 
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monoxide, carbon dioxide, and carbon under conditions such that 
the presence of separate and definite solid phases in large amounts was 
assured, are in sufficient agreement to permit the use of equilibrium 
constants and free energies based on them. These constants are 
tabulated for the range 600 — 1000°. Bivariant equilibria involving 
iron or ferrous oxide, ferrous oxide or ferroso-ferric oxide, and 
hydrogen yield such different results that the data cannot be 
safely used. J. F. S. 

The Penetration of Tempering in Steel. Georges Charpy 
and Louis Grenet (Compt. rend., 1922, 174 , 1273 — 1276). — A 
square bar of the steel to be examined is used for the purpose. 
It is heated in the furnace at the required temperature until its 
temperature is uniform. The upper part of the bar is then wrapped 
round with asbestos, and on to the base is directed a regulated 
stream of cold water. When the cooling is complete, the hardness 
is determined on one face at different distances from the base. 
The bar may then, if necessary, be submitted to further thermal 
treatments and the other three faces used for determining the 
hardness. The results are in accord with those obtained on a 
fragment of metal cut out from a thick piece after its tempering. 
With a nickel-chrome steel, the hardness was found to vary from 
387 at 3 mm. from the base to 180 at 90 mm. With an auto- 
tempering steel, after tempering at 800°, the hardness was practically 
uniform along the whole length of the bar. 

The method may also be used for metals which are not homo- 
geneous, and permits of a study of the influence of cementation 
on thick plates. In this way, it was found that, in certain cases, 
the hardness of the part situated behind the cemented region is 
less than that obtained with a bar of the same composition, tempered 
under the same conditions, but showing no cemented region. 

W. G. 

Centrifugal Method for Preparing Colloidal Ferric Hydr- 
oxide, Aluminium Hydroxide, and Silicic Acid. Richard 
Bradfield (J. Amer . Chem. Soc., 1922, 44 , 965 — 974). — Colloidal 
ferric hydroxide, aluminium hydroxide, and silicic acid may be 
prepared from the freshly formed precipitates of these substances 
by removing the excess of precipitating agent by a very thorough 
washing, winch is achieved by means of a centrifuge with a rotation 
of 32,500 per minute. This method has many advantages over 
the older methods, chief of which are, (a) the removal of the electro- 
lytes formed on precipitation is more complete ; (6) the addition of 
a peptising agent and its consequent incomplete removal by either 
prolonged boiling or dialysis is unnecessary; (c) sols of a more 
uniform degree of dispersion can be prepared, since particles of 
similar size and of similar degrees of hydration are deposited in the 
same zone of the centrifuge bowl ; ( d ) sols of any desired concen- 
tration from a semi-gel to the merest trace can be prepared by the 
addition of water to the more concentrated form, and all concen- 
trations are very stable. It is shown that aluminium hydroxide 
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precipitated by ammonium hydroxide in the presence of an excess 
of sulphate ions is not irreversible. J. F. S. 

The Reduction of Oxides by Hydrogen. E. Berger ( Corrupt . 
rend., 1922, 174, 1341—1343; cf. A., 1914, ii, 656; Sabatier and 
Espil, A., 1914, ii, 276).— From a study of the velocity curves for 
the reduction, by hydrogen, of specimens of nickel oxide prepared 
in different ways, the author finds that the discontinuity in the 
curves occurs at different stages in the reduction varying with the 
specimen. This discontinuity cannot, therefore, be explained on 
the basis of the formation of an intermediate oxide, and doubt is 
therefore cast on the existence of sub-oxides of nickel. W. G. 

New Properties of the Green Chromium Sulphate. A. ’ 

Recotjra (Compt. rend., 1922, 174, 1460 — 1463). — It has been 
shown by Colson (A., 1907, ii, 177, 267, 474) that the green chromium 
sulphate, immediately after its solution in water, exists in a con- 
densed form, which is slowly depoly merised. In this condensed 
form, it is found to be capable of masking the sulphate ion in other 
sulphates to the extent of several hundred molecules for each 
molecule of the green sulphate present. The number of molecules 
which can be thus masked depends on the length of time during 
which the green sulphate has been in solution, the acidity, and the 
concentration of the solution. W. G. 

X-Ray Examination of the Trioxides of Tungsten, Molyb- 
denum, and their Hydrates. H. C. Burger (Z. anorg. Chem., 
1922, 121, 240 — 242). — The highest oxide of tungsten, W0 3 , can 
exist in various forms as large, bright yellow crystals, or long, 
thin, dark blue, or green needles. All these modifications gave 
identical angles of reflection which were, however, different from 
that of the hydrate. This proves that the hydrate is a definite 
chemical compound with its own characteristic crystal form. It 
corresponds in composition with W0 3 ,H 2 0, that is, H 2 W0 4 ; this, 
on heating, loses water and gives the above trioxide. A definite 
chemical compound was also indicated in the case of the other 
hydrate, W0 3 ,2H 2 0 ; that is, H 4 WOr tungstic acid. In the case 
of molybdenum, the existence of H 2 Mo0 4 as a definite chemical 
compound was proved. This is a much more convenient method 
for the solution of such problems than that of measuring the vapour 
pressure as a function of the composition. The phases in the mixture 
can be found and the whole work carried out in a short time with a 
few mg. of the substance. W. T. 

The Valency of Tungsten and Molybdenum in their Com- 
plex Octacyanides. Oscar Olsson Collenberg ( Z . anorg . 
Chem., 1922, 121, 298 — 312). — The author reviews previous work 
on the subject and shows the sources of error. He determined the 
valency by means of ammoniacal silver chloride and found that the 
central atoms were in each case quadrivalent in agreement with 
their formulae, [W(CN) 8 ]K 4 and [Mo(CN) 4 ]K 4 . These results were 
confirmed by another method, using ferric sulphate and potassium 
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permanganate, this method, due to Friedheim and Hoffmann (A., 
1902, ii, 265), being modified and so rendered applicable in the 
presence of cyanides. W. T. 

The Chlorides of Bivalent Molybdenum, Tungsten, and 
Tantalum. I. Kurt Lindner [with Emma Haller, Herbert 
Helwig, Antonie Kohler, and Hellmuth Feit] ( Ber ., 1922, 
55, [B], 1458— 1465).— The formulae HMo 3 C1 7 ,4H 2 0, HW 3 C1 7 ,4-5H 2 0, 
and Ta 6 Cl 14 ,7H 2 0 have been ascribed by Rosenheim and Konn 
(A., 1910, ii, 300), Hill (A., 1917, ii, 36), and Chapin (A., 1910, ii, 303), 
respectively, to the dichlorides of molybdenum, tungsten, and 
tantalum. The preparation of these chlorides has been subjected 
to exhaustive investigation. It is shown that they are uniformly 
constituted in accordance with the general formula, HX 3 C1 7 ,4H 2 0, 
in which the metal is bivalent. The methods used in their prepar- 
ation are the treatment of the metals with gaseous chlorine under 
suitable conditions of temperature and pressure and the reduction 
of the higher chlorides by gases or other reducing agents such as 
metals. 

At all temperatures up to 1200°, molybdenum is converted by 
chlorine into the pentachloride. The dichloride is obtained con- 
veniently by passing carbonyl chloride over powdered molybdenum 
at 700 — 800°; a small quantity of the pentachloride sublimes, 
q/ter which the metal gradually becomes coated with a heavy 
yellow layer of molybdenum dichloride, which ultimately protects 
the metal from further action. The dichloride is then extracted 
with concentrated hydrochloric acid and the residual metal is again 
treated with carbonyl chloride. The compound, HMo 3 Cl 7 ,4H 2 0, 
separates almost quantitatively from the acid solutions in the 
form of long, yellow needles. At about 600°, molybdenum tri- 
chloride is the main product of the action of carbonyl chloride on 
molybdenum, whereas below this temperature the pentachloride 
is produced. Less favourable but useful results are obtained by 
the reduction of molybdenum pentachloride with finely divided 
aluminium in the presence of ignited quartz powder (to moderate 
the violence of the reaction). The product is subsequently ex-, 
tracted with hydrochloric acid. The yield is considerably diminished 
by the reduction of molybdenum pentachloride to other stages and 
even to metallic aluminium and the consequent difficulty of working 
up the residues. 

Tungsten dichloride cannot be prepared from the metal and 
carbonyl chloride, which, over a wide interval of temperature, give 
carbon and the “ red oxychloride,” WOCl 4 , in addition to small 
quantities of tungsten hexachloride and probably of tungsten 
pentachloride. The reduction of tungsten hexachloride by sodium 
amalgam (Hill, be. cit.) is uncontrollable, and even if successful 
only gives minimal quantities of the dichloride; the results with 
an alloy of sodium and potassium are even less promising. On the 
other hand, tungsten hexachloride is readily reduced to the dichloride 
by ignition in a stream of nitrogen with powdered aluminium and 
quartz; the product is extracted with hydrochloric acid and the 
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reddish-yellow extract is concentrated and saturated with hydrogen 
chloride, thus causing the separation of the compound 

HW 3 C1 7 ,4H 2 0 

in slender, yellow needles, which are considerably less stable than 
the corresponding molybdenum compound and rapidly lose hydrogen 
chloride when exposed to air. 

Tantalum is converted into its pentachloride by carbonyl chloride. 
Tantalum pentachloride is reduced by powdered metals to the 
dichloride and, since the reaction proceeds less violently than with 
the molybdenum and tungsten compounds, the addition of powdered 
quartz may be omitted. Aluminium, zinc, and lead are efficient. 
The residues are extracted exhaustively with hydrochloric acid. 
The isolation of the compound HTa 3 Cl 7 ,4H 2 0, a blackish-green, 
unusually stable, crystalline powder, from the extracts is a matter 
of some difficulty, since it only separates from very concentrated 
solutions and its crystallisation is greatly impeded by the presence 
of dissolved aluminium chloride. It is preferable, therefore, to use 
zinc which can be removed as sulphide after addition of sodium 
acetate to the solution or lead, the dissolved traces of which can 
be precipitated directly with hydrogen sulphide. Molten tantalum 
pentachloride cannot be reduced electrolytically between carbon 
poles, since the substance is an insulator (cf. Biltz and Voigt, this 
vol., ii, 302). Electrolysis takes place after addition of alkali 
chlorides, and the dichloride is formed to some extent ; the method 
has no preparative value. H* W. 

Electrolytic Removal of Alkali from Salts. A. Lotter- 
moser (KoUoid Z., 1922, 30, 346 — 348). — The author shows that 
by the electrolysis of normal sodium tungstate it is possible to 
prepare paratungstates and other complex tungstates by the 
removal of sodium hydroxide. In the case of sodium paratung- 
state, the preparation is carried out as follows. A solution of 
normal sodium tungstate (Na 2 W0 4 ,2H 2 0), 51 grams in 200 c.c. 
of water, is placed in a 250 c.c. porous pot which stands in a beaker 
containing exactly 750 c.c. of N /10- sodium hydroxide. An anode 
consisting of a coil of platinum wire is placed in the porous cell, 
and the electrolysis carried out with a current of 2 amperes until the 
sodium hydroxide has increased in concentration by the calculated 
amount. When this state is reached, the anode solution is allowed 
to crystallise; sodium paratungstate separates in large, vitreous 
crystals. In the same way, sodium ditungstate and metatungstate 
were also prepared (cf. Kroger, this vol., ii, 212). J. F. S. 

The Hydrates of Uranium Tetroxide and Uranium Trioxide. 

Gustav F. Huttig and Edith von Schroeder (Z. anorg. Chem., 
1922, 121, 243 — 253). — Details are given of the preparation of 
the bright yellow, hygroscopic hydrate of uranium tetroxide, which 
corresponds with the formula U0 4 ,3H 2 0. This was heated in a 
vacuum, but the tetroxide, U0 4 , could not be obtained, the final pro- 
duct being the trioxide, U0 3 . The compound loses oxygen before 
all the water is expelled, and the authors consider the existence of 
the tetroxide as very doubtful. The changes in composition were 
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studied in a Hiittig tensi-eudiometer (A., 1921, ii, 195), and the 
following hydrates were indicated : U0 4 ,4*5H 2 0=U0 8 ,IL02,3-5H20 ; 
U0 8 .5,3^0=U03,0-5H20o,2-5H 2 0==H 2 U 2 0 8 ,5H 2 0 ; U0 3 . 6 ,2H a 0= 
UO3,0*5H!2O2,r5H2O=H2tJ2O 8 ,3H 2 O[ ?] ; peruranic acid pentahydr- 
ate, U0 3 ,0‘5H 2 0=H 2 U 2 0 7 , pyrouranic acid. It is assumed that 
these are derivatives of the trioxide and that hydrogen peroxide is 
contained in the first, second, and third compounds. 

In the case of uranium trioxide, indication was given of the follow- 
ing hydrates: U0 3 ,2H 2 0=H 2 U0 4 ,H 2 0, U0 3 ,H 2 0=H 2 U0 4 , uranic 
acid. W. T. 


The Triboluminescence of Uranium Salts and Three New 
Organic Uranium Compounds. J. A. Siemssen (Ghent. Ztg ., 
1922, 46, 450 ; cf. A., 1919, ii, 346). — A specimen of uranium nitrate 
which had been kept in a stoppered bottle for forty-one years 
showed weak triboluminescence compared with other preparations, 
and its luminosity was very slight.* A specimen'of sodium uranate 
which was not triboluminescent was converted into uranium nitrate 
which showed fairly strong triboluminescenoe. A preliminary 
announcement is made of the discovery of three salts, obtained by 
the action of pyrazolone derivatives on uranium compounds, which 
possess powerful bactericidal properties. No further chemical 
particulars are given. E. H. R. 

•The Behaviour of the Stannic Acids towards Hydrochloric 
Acid. George Ernest Collins and John Kerfoot Wood 
(T., 1922, 121, 1122—1133). 

The Anodic Corrosion of Bismuth. Bismuth Compounds. 

E. B. R. Prideaux and H. W. Hewis (J. Soc. Ghent. Ind. 9 1922, 
41, 167 — 171t). — As a possibly advantageous alternative to attack 
by nitric acid, the anodic corrosion of bismuth in an anolyte of 
sodium nitrate was investigated. The bismuth anodes were cast 
on copper wire, the cathode was a strip of nickel and in order to 
prevent reduction of the nitrate to ammonia it was placed in a 
catholyte of dilute alkali in a porous pot. 

In the first series of experiments, 10% sodium nitrate solutions 
were used, with a current density of 12*5 amperes per sq. dcm. 
and an average of 4-6 volts. The current efficiency calculated 
from the anodic loss was 100%, and 1*76 kilowatt-hours were con- 
sumed per kilo, of bismuth dissolved. The product was an oxy- 
nitrate containing on the average about 30% of bismuth oxide, and 
came down partly as a white deposit and partly as a crust on the 
anode. The amount of bismuth in the solution was negligible. 
In the second series of experiments, saturated solutions of sodium 
nitrate were used as the anolyte, and in this case the bismuth oxy- 
nitrate came down entirely as a loose precipitate, and one-half to 
three-quarters of the total bismuth remained in solution, from 
which it may be obtained as oxynitrate by dilution, or used directly 
for other bismuth preparations. The fully hydrated white bismuth 
hydroxide, Bi(OH) 3 , can be prepared from this anodic solution by 
allowing it to run into an equal volume of A /2-sodium hydroxide 
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diluted about five times. The white precipitate is washed by 
decantation. An examination of xeroform (bismuth tribromo- 
phenoxide) prepared by the usual method of adding bismuth 
nitrate to a solution of tribromophenol in sodium hydroxide, 
showed that it contained an appreciable quantity of oxynitrate, 
and the alcoholic extract contained nitrobromophenols in addition 
to much tribromophenol. On ignition, moreover, it gave a lemon- 
yellow residue containing bromine, and it does not therefore yield 
pure bismuth oxide, as usually stated. Commercial xeroform 
appears therefore to be very impure, although doubtless quite 
suitable for the purpose intended. A purer preparation was 
obtained by using the anodic solution of bismuth nitrate in sodium 
nitrate. It forms a bulky, pink precipitate, which, although it has 
a definite bismuth content (15*46%), does not appear to correspond 
exactly with any of the simpler compounds which might be expected, 
for example, (C 6 H 2 Br 3 0) 3 Bi requires 17*36%. It is possibly a 
hydrate, and the matter is being further investigated. G. F. M. 

Double Haloids of Bismuth and Thallium. G. Canneri 
and G. Perina ( Gazzetta , 1922, 52, i, 241 — 246; cf. this vol., 
ii, 378; Ephraim and Barteczko, A., 1909, ii, 23.6 ). — Bismuth 
thallous bromide , 2TlBr,BiBr 3 , prepared by dissolving bismuth 
carbonate in nitric acid and adding potassium bromide, crystallises 
in lustrous, lemon-yellow, hexagonal lamellae, and in neutral aqueous 
solution undergoes rapid hydrolysis to thallous bromide, bismuth 
oxy bromide, and bromine. Bismuth thallous iodide , 2TlI,BiI 3 , 
prepared by adding potassium iodide to an acid solution con- 
taining thallium and bismuth, forms red, regular hexagonal plates, 
exhibits physical and chemical properties similar to those of the 
preceding compound, and is soluble in about 20,000 parts of water. 

The formation of this insoluble double iodide may be used as a 
means of detecting and estimating bismuth after other metals 
forming insoluble iodides have been removed. A solution con- 
taining 0*029 gram of bismuth per litre yields a voluminous red 
precipitate with a thallous salt and potassium iodide, whereas 
with hydrogen sulphide only a faint brown coloration is obtained. 
For the estimation, the solution of the bismuth salt is acidified 
with hydrochloric acid and then treated with a known volume, in 
excess, of standard potassium iodide solution. Standard thallous 
sulphate solution is next run in from a burette until precipitation 
of the red double iodide ceases and that of yellow thallous iodide 
is evident. The precipitate is collected on a Gooch crucible and 
washed thoroughly with absolute alcohol, the residual excess of 
potassium iodide in the solution being estimated by means of 
potassium iodate. If a represents the amount in grams of iodine 
added as iodide to the solution, b that combining with the thallium, 
and c that remaining in excess, calculated on the basis that 3 atoms 
of iodine correspond with 1 atom of bismuth, the weight of the latter 
in grams is given by : 208[a— (6+c)]/380*76. 

Addition to a solution of K 3 Bi(CNS) 3 (cf. Vanino and Hauser, 
A., 1902, i, 14) of a proportion of thallium acetate corresponding 
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with one equivalent of the potassium results in the formation of 
an orange-yellow precipitate of the composition K 2 TlBi(CNS) 6 , 
whilst with double this proportion of thallium acetate, the com- 
pound, KTl2Bi(CNS) 6 , is obtained as a paler yellow precipitate. 
All attempts to prepare the trisubstituted salt, TLBi(CNS) 6 , have 
proved unsuccessful, the molecule undergoing demolition with 
formation of thallous thiocyanate. T. H. P. 

The Reduction of Tantalum Pentachloride. Otto Ruff 
and Fritz Thomas (Ber. f 1922, 55, [£], 1466 — 1473). — Tantalum 
pentachloride is reduced by metallic aluminium in the presence 
of aluminium chloride at 300° to a mixture of various chlorides of 
tantalum. A larger excess of aluminium remains unchanged even 
when, as is occasionally the case, metallic tantalum is formed. 
The temperature is limited by the resistance of the tubes. The 
dark green product of the reaction evolves aluminium chloride 
and tantalum pentachloride when heated, the latter being given 
off in such a manner that the composition of the residue can be 
regulated by the choice of temperature and pressure. A mixture 
corresponding approximately with tantalum tetrachloride is 
obtained at 250°/2 — 3 mm. ; at 350 — 400° the residue has the 
composition of a trichloride which is itself decomposed at about 
500°, leaving a mixture of di- and tri- chlorides. 

The mixtures of chlorides are moderately stable towards air. 
Treatment with water causes the formation of intensely green 
solutions of the trichloride, whilst the pentachloride is hydro- 
lysed to hydrochloric and tantalic acids and the dichloride remains 
undissolved as a blackish-green residue. The green solutions 
become oxidised slowly on exposure to air, the action being checked 
by the presence of acids. The di- and tri-chlorides are soluble in 
cold, sufficiently dilute sodium hydroxide solutions without evolu- 
tion of hydrogen or alteration in the valency of the element. The 
alkaline solutions are oxidised with unusual readiness by air and 
evolve hydrogen when they are warmed; a brown tantalous oxide 
is thereby produced as an intermediate step in the formation of 
tantalic acid. The production of this substance is also observed 
during rapid oxidations (with hydrogen peroxide or nitric acid) 
in acid solution. When oxidation is effected by hydrogen peroxide 
in alkaline solution, a brown solution of a pertantalate is obtained 
which evolves oxygen and becomes colourless when boiled. 

The behaviour of aqueous solutions of titanium trichloride towards 
common reagents is described in detail. H. W. 

Gold Sulphides. A. Gutbier and E. Durrwachter (Z. anorg . 
Chem,, 1922, 121, 266 — 274). — Various sulphides of gold are 
described in the literature. The authors could not obtain the 
sulphides with the formulae Au 2 S and Au 2 S 2 . A rapid stream of 
hydrogen sulphide passed at the ordinary temperature into a 
2% solution of chloroauric acid, [AuClJH, in ^-hydrochloric 
acid gave a black precipitate of auric sulphide, AugSg, mixed with 
small amounts of metallic gold. The relative amounts of sulphide 
and metal depend on temperature, concentration of the chloro- 
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auric acid, and the rate of passing in the hydrogen sulphide. At 
low temperatures -—2°, with a low concentration of the chloro- 
acid and a very rapid stream of gas, the pure sulphide was obtained. 
The low concentration of the tetrachloro-acid is necessary, because 
it reacts with the sulphide formed. Auric sulphide reacts more 
rapidly with auric chloride than with the tetrachloro-auric acid 
and pure auric sulphide is not obtained as above if the gas is bubbled 
into a solution of auric chloride. W. T. 

Some Complex Chlorides containing Gold. III. A New 
Caesium Auric Chloride. Horace L. Wells (. Amer . J. Sci. 9 
1922, [v], 3, 414 — 416).— This salt, Cs 5 Au 3 Cl 14 , was obtained from 
a concentrated solution of csesium chloride containing compara- 
tively little auric chloride. It is best prepared in the presence of 
concentrated hydrochloric acid, because it is quickly decomposed 
by water, with the formation of a yellow precipitate of the usual 
double salt, CsAuC1 4 . The new complex salt was obtained as 
very minute deep red crystals. W. T. 

Rubidium (Caesium) Silver Gold Bromides. Eugen 
Suschnig (Monatsh., 1921, 42, 399 — 404). — Triple bromides of 
rubidium (or caesium), silver, and gold have been prepared corre- 
sponding with the triple chlorides described by Bayer (A., 1920, 
ii, 688) and discussed by Emich (ibid., 689). The silver and gold 
are vicarious constituents, and their proportions in the compounds 
depend on their concentrations in the solutions from which crystal- 
lisation takes place. The compounds correspond with the formulae 
Rb 3 Ag c Au( 2 _ a :/ 3 )Br 9 and Cs 3 Ag c Au( 2 _ar/ 3 )Br 9 . In the rubidium com- 
pound, the atomic proportion of silver varied from 0-77 to 1-59, 
and in the caesium compound from 0*89 to 1*14. The rubidium 
salt forms almost black needles, deep violet in thin sections, whilst 
the caesium salt is similar to Bayer’s triple chloride. The salts 
can only be prepared in strong hydrobromic acid solution; they 
are decomposed by water. An analogous potassium salt could 
not be obtained, but microscopical tests showed that an ammonium 
compound is formed, and also compounds with organic bases 
such as guanidine, caffeine, pyridine, hexamethylenetetramine, 
and methyl- and ethyl-amine instead of rubidium or caesium. 
The compounds are adapted to the microchemical identification 
of gold, silver, and rubidium or caesium in absence of disturbing 
elements. Microchemical tests indicate that aluminium, chromium, 
zinc, nickel, cobalt, uranium, mercury, and manganese can replace 
silver in the triple chlorides and that ferric iron, calcium, strontium, 
and barium can replace the alkali metal. E. H. R. 

Determination of the Werner Structure of Inorganic 
Compounds by means of X-Rays. Paul Scherrer and P. 
Stoll (Z. anorg. Chem ., 1922, 121, 319 — 320). — The space lattices 
of the following complex salts were determined : [PdBr 6 ]Rb 2 , 
[Ni(NH 3 ) 6 ]Cl 2 , and [PtCl 6 ]K 2 . The six co-ordinated groups were 
placed at the six comers of a regular octahedron with the central 
atom at the centre. The salts resembled calcium fluoride with 
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the co-ordinated complex taking the place of the atom calcium. 
The platinum and chlorine were 1*6 x 10~ 8 cm. apart and the edge 
of the octahedron measured 9-7 x 10" 8 cm. W. T. 

Chloroiridiates of Complex Metal Bases. A. Beneath, 
W. BftCHEB, and H. Eckstein (Z. anorg. Chem ., 1922, 121 , 347 — 
360). — Jorgensen prepared a large number of salts of the ammines 
of cobalt and chromium by combining the complex bases with 
different acid radicles. The complex acids of the noble metals 
formed beautifully coloured, crystalline salts. The present authors 
employed the complex hexachloroiridiate as the acid radicle. 
The salts formed with cobalt as the central atom of the complex 
base were found to crystallise only with difficulty and to be more 
unstable than the corresponding platinum compounds. In the 
hexammine salts the most stable were those in which all the acid 
radicles were replaced by the complex iridium radicle ; the others 
were very unstable. The hexammine and pentammine salts as 
well as the aquo-salts with four or five molecules of ammonia 
are insoluble, stable, yellow to brown in colour, decomposed only 
by long boiling with an alkali hydroxide, micro-crystalline and 
decomposed when heated alone at 150°. The tetrammine salts 
are more soluble, can be precipitated with alcohol, are crystalline 
and golden-yellow to bronze-red in colour. They decompose in 
hot water, and when heated alone at 105 — 120°. The preparation 
and properties of the following are described : Hexamminecobaltic 
hexachloroiridiate, [Co^HgJg^IrC^. Hexamminecobaltic nitrate 
hexachloroiridiate, [Co(NH 3 ) 6 ]N0 3 [IrCl 6 ]. Basic hexammine- 
cobaltic hexachloroiridiate, [Co(NH 3 ) c ]OH[IrCl 6 ]. Chloropentam- 
minecobaltic hexachloroiridiate, [Co(NH 3 ) 5 Cl][IrCl 6 ]. Aquopent- 
amminecobaltic hexachloroiridiate, [Co(NH 3 ) 5 H 2 0] 2 [IrCl 6 ]3. trans - 
Dinitrotetramminecobaltic hexachloroiridiate trihydrate, 
[Co(NH 3 ) 4 (N0 2 ) 2 ][IrCl 6 ],3H 2 0. 
asDiiiitrotetramminecobaltic hexachloroiridiate, 
[Co(NH 3 ) 4 (N0 2 ) 2 IIrCl 6 ]. 

cisDichlorotetramminecobaltic hexachloroiridiate, 
[Co(NH 3 ) 4 Cl 2 ] 2 [IrCl 6 ] . 

Aquonitrotetramminecobaltic hexachloroiridiate, 
[Co(NH 3 ) 4 (H 2 0)N0 2 ][IrCl 6 ]. 

The salts with chromium in the basic complex resemble the 
corresponding cobalt compounds. They are dirty yellow in colour. 
The hexammine and pentammine salts separated as very fine 
suspensions, the tetrammine salts crystallised much more readily. 
The following salts are described : Hexamminechromic hexa- 
chloroiridiate, [Cr(NH 3 ) 6 ] 2 [IrCl 6 ] 3 . Hexamminechromic nitrate 
hexachloroiridiate, [Cr(NH 3 ) 6 ]N0 3 [IrCl 6 ]. Basic hexamminechromic 
hexachloroiridiate, [Cr (NH 3 ) 6 ]OH[IrCl 6 ] . Hexamminechromic sul- 

phate hexachloroiridiate, [Cr(NH 3 ) 6 ] 2 (S0 4 ) 2 [IrCl 6 ]. Chloropentam- 
minechromic hexachloroiridiate, [Cr(NH 3 ) 5 Cl][IrCl 6 ]. Hydroxoaquo- 
tetramminechromic hexachloroiridiate, [Cr(NH 3 ) 4 (H 2 0)0H][IrCl 6 ]. 
Dithiocyanatotetramminechromic hexachloroiridiate, 
[Cr(NH 3 ) 4 (CNS) 2 ] 2 {IrCl 6 ]. 
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Dichloroaquotriamminechromic hexachloroiridiate, 

[Cr(NH 3 ) 3 H 2 0Cl 2 ] 2 [IrCl 6 ]3H 2 0. . . 

The nitrate iron could not be separated from the chloroindiate ion 
by means of nitron as the complex ion also forms an insoluble 
product, thus resembling the chloro-acids of the other noble metals. 
The compound, separates as a dark red, 

crystalline precipitate. Ruthenium can be partly separated from 
the other noble metals by fractional crystallisation of the nitrous 
compounds, that of ruthenium being more soluble than the others. 


Mineralogical Chemistry. 


Calcium Uranium Autunites. F. Henrich ( Ber ., 1922, 55, 
[B], 1212—1215; cf. A., 1918, ii, 96).— The detailed analysis is 
recorded of a calcium uranium autunite from Steinbruch Fuchsbau, 
near Leopoldsdorf, in the Fichtelgebirge, the analysis (I) of which 
agrees closely with the formula CaO,(UO 3 ) 2 ,P 2 O 6 , 10 H 2 O. The ra ^° 
of radium to uranium is 2*8 x 10~ 7 , or 87% of the equilibrium value 
between the two elements. This appears to be the highest value 
yet recorded for a calcium uranium autunite. A Portuguese 
calcium uranium autunite from the Beira Alta Province (analysis II) 
had a ratio of radium to uranium which is only 38% of the 
theoretical value and was appreciably poorer in radium than the 
Bavarian specimen. 

UO„. CaO. P 2 ()-. Insol. Ignition. Total. 

I. 69-71 5-92 14-30 1-60 18-17 99-6 

II. 60-72 0-04 14-55 0-53 18-27 99-93 

H. W. 

CeruleofLbrite, a New Mineral. Edw. F. Holden [Amer. 
Min., 1922, 7, 80 — 83). — As radiating tufts of bright-blue fibres 
and as blackish-blue, fibrous masses, this was found on specimens 
of cuprite from Bisbee, Arizona. The needles are orthorhombic 
(a : b : c=0-78 : 1 : 0*49) with angles near to those of brochantite, 
d 3*54, H. 3. The optical characters are stated. The mineral 
is readily soluble in cold dilute hydrochloric acid. Analysis gives 
the formula CuC1 2 ,£Cu 3 As 2 0 8 ,6Cu(0H) 2 , representing a very basic 
chloroarsenate. 

CuO. Cl. As 2 O b . HjO. Insol. Total less O for Cl. 

73-8 7-5 7-5 11-7 0-3 99-1 

L. J. S. 

Chemical Investigation of Japanese Minerals containing 
Rarer Elements. IV. Samarskite and an Unnamed 
Mineral from Ishikawa, Iwaki Province. Ytfji Shibata and 
KENjntd Kimura (J. Chem . Soc. Japan , 1922, 43, 301—312; 
cf. this voi., ii, 220).— Samarskite, d 5-50, hardness 5—6, from 
Ishik&wa-machi, Iwaki Province, gave on analysis : 
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MgO. 

0*25 


Rare 

OaO. MnO. FeO. Al t O,. earths. UO t . SnO t . TiO g , 
1*25 0*84 0*64 0*81 17*34 16*87 0*73 0*10 


8iO t . 

0*37 


CbjOg. TftjOji itjO • Total. 
41*11 10*00 0*85 99*96 


From which is deduced the formula 2[M2(Cb,Ta)o0 7 ],R2(Cb,Ta) 2 0 8 , 
where M=Fe, Ca, Mg, Mn, UO, and R rare earth metals. 

On spectroscppic examination, lines of lead, barium, strontium, 
tungsten, yttrium, erbium, dysprodium, gadrinium, samarium, 
scandium, and terbium were observed. 

Imperfect black crystals, with resinous lustre of an unnamed 
mineral (d 6*2 — 6*4, hardness 5 — 6, streak, blackish-brown) from 
the same locality gave on analysis : 

Rare 

MgO. OaO. MnO. FeO. A1,0,. earths. UO a . SnO,. SiO,. TiO a . 0b,0*. Ta,0 5 . H a O. Total. 
1*07 0*86 0*40 11*78 0*87 8*40 21*88 1*20 0*80 0*21 36*80 15*00 0*89 99*60 


On spectroscopic examination, lines of lead, barium, strontium, 
zinc, copper, bismuth, beryllium, yttrium, erbium, gadrinium, 
dysprodium, samarium, lanthanum, and scandium Were observed. 

K. K. 


Composition of Thortveitite from Madagascar. Ch. 

Boulanger and G. Urbain (Compt. rend ., 1922, 174, 1442 — 1443 ; 
cf . A., 1920, ii, 627 ; this vol., ii, 306). — The mean of five analyses is : 

Si0 2 . Sc 2 0 3 . Zr0 2 . A1 2 0 3 . Fe 2 0 3 . Gl, Mn, Sn, Sb, Pb. Total. 

44*1 # 42*4 8-4 3-3 2*0 traces 100*2 

The figures for scandia include about 0-5% of yttrium earths 
(yttrium, neoytterbium, and lutecium). The mineral is only 
slightly attacked by hydrofluoric acid or by fused bisulphates. 
Two or three fusions with sodium carbonate are necessary for its 
decomposition. L. J. S. 

Velardenite from California. Earl V. Shannon (Proc. 
U.S. Nat. Mus. y 1922, 60, Art. 22, 1 — 4). — A dull olive-green, 
coarsely-granular mineral with greasy to resinous lustre, from 
Tulare Co., California, is colourless under the microscope. It is 
optically uniaxial and negative, a>= 1-657, £=1-653. Analysis I 
corresponds with 14Ca0,2Mg0,5Al 2 0 3 ,9Si0 2 , which is interpreted 
as a mixture of five parts of velardenite (2Ca0,Al 2 0 3 ,Si0 2 ) with 
two of Akermanite (Mg0,2Ca0,2Si0 2 ). 

Si0 2 . A1 2 0 3 . Fe 2 0 3 . FeO. CaO. MgO. H 2 0. Total. 

I. 27-88 25*52 1*59 0-43 40*86 4*18 0*34 100*80 

II. 32*66 5*95 24*15 — 35*51 2*59 — 100*86 

Mixed with it are grains of a yellowish-green garnet which 
(with some spinel) gave analysis II, indicating andradite. 

L. J. S. 


White Chlorites. Earl V. Shannon and Edgar T. Wherry 
(J. Washington Acad. Sci. f 1922, 12, 239 — 241). — Colerainite (A., 
1918, ii, 325) and sheridanite (A., 1912, ii, 1181) are classed as 
white chlorites. Analysis I is of a white chlorite from Brinton’s 
quarry, Chester Co., Pennsylvania, II from Nottingham, Chester 
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Co., and HI of a greenish-grey schistose rock from Miles City, 
Montana. I and III agree with the sheridanite formula 
3Mg0,Al 2 0 3 ,2Si0 2 ,3H 2 0, 

but II gives the ratios 9Mg0,Al 2 0 3 ,6Si0 2 ,7H 2 0. Ill agrees also 
with sheridanite in its optical constants, whilst II is different. 



SiO,. 

Al a O a . 

FQjOj. 

FeO. 

MnO. 

CaO. 

MgO. H.O-. H.O+. Total. 

I. 

28-10 

26-20 

1-66 

nil - 

trace 

trace 

30-36 

0-66 14-00 100-88 

II. 

36-70 

10-38 

1-22 

trace 

trace 

0-86 

36-44 

1-06 13-80 100-46 

III. 

27-78 

24-30 

1*43 

0-35 

ml 

trace 

32-71 

0-06 13-01 99-64 


L. J. S. 


Crocidolite from Eastern Pennsylvania. Edgar T. Wherry 
and Earl V. Shannon (J. Washington Acad. Sci., 1922, 12, 242 — 
244). — Blue pleochroic amphiboles (“ glaucamphiboles ”) occur at 
many localities in eastern Pennsylvania. Analysis of material 
from Oley Line shows it to be a semimagnesian crocidolite with the 
formula H 2 0,Na 2 0,Mg0,Fe0,Fe 2 0 3 ,6Si0 2 . 

SiO,. Ti,0 3 . A1,0 3 . Fe,0 3 . FeO. CaO. MgO. Na a O. K a O. H 3 0-. H a O + . Total. 
61 62 2-27 0-92 18-36 10-93 0-48 5-92 6-62 0-66 1-04 2-67 100-39 

Titanium is regarded as replacing aluminium and iron, rather 
than silicon, and to it the deep blue is ascribed. The low content 
of alkalis is accounted for by the replacement of sodium by 
hydrogen. L. J. S. 


Analytical Chemistry. 


A New Method of Colorimetry. Paul Dosne (Bull. Soc. 
Ind. Mulhouse, 1922, 88, 73— 77).— A beam of light (from aNemst 
lamp or other suitable source) is directed upwards through a 
column of a solution of known strength of the coloured substance 
under investigation and the height of the column necessary for the 
complete absorption of the transmitted light, as observed through 
a spectroscope, is determined. Since under these conditions the 
colouring power of a substance is directly proportional to the 
height of the column and to the strength of the solution, the method 
allows various colouring matters to be compared when dissolved 
in water, alcohol, or other suitable solvents. A. J. H. 


^lorimetry. Paul Fleury (Bull. Soc. Chim. Biol., 1922, 
4, 223 232). — A discussion of the conditions under which colori- 
metric methods yield the most accurate results. e. g. 


Y - Gabbe au (Bull Soc. Chim. Biol, 
1922, 4, 233— 234).— The accuracy of the colorimetric method is 
indicated by the concordant results obtained during a large number 
of estimations of sugar by the picric acid method. E. S. 
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Improved Form of Gas-analysis Apparatus. E. W. Blair 
and T. Sherlock Wheeler (J. Soc. Chem. Ind ., 1922, 41, 187 — 
188 t). — A modification of the usual Bone- Wheeler apparatus is 
described, in which compressed air and reduced pressure are 
employed to alter the mercury levels; this saves much of the 
labour involved in raising and lowering the mercury reservoirs. 
The pressure of the air supply is about two atmospheres. In other 
respects, the method of working the apparatus is not altered. 

W. P. S. 

The Absorption Meter, an Apparatus for Gas Analysis. 

L. Moser (Z. anorg. Chem., 1922, 121, 313 — 318). — The author 
describes a simplification of the apparatus he employed for the 
gravimetric estimation of hydrogen phosphide (A., 1922, ii, 393). 
The apparatus has been tested and gives good results in the 
estimation of sulphur dioxide, cyanogen, hydrogen cyanide, silicon 
fluoride, the hydrides of arsenic and antimony, ozone, and chlorine. 
It is unsuitable for carbon dioxide or any gases which requires an 
absorption liquid affected by the air (baryta water). W. T. 

Apparatus for Determining Hydrogen-ion Concentration. 
Application to the Detection of Mineral Acids in Vinegar. 

AndrIs Kling, A. Lassieur, and (Mme) A. Lassieur (Ann. 
Chim. analyt., 1922, 4, 135 — 137). — A simple apparatus is described 
for determining hydrogen-ion concentration electrometrically. It 
is shown that the hydrogen-ion concentration of vinegars con- 
taining from 5 — 7% of acetic acid varies from p H 2*54 to 2*83 and 
that the addition of 0*24% of sulphuric acid causes this value to 
become 1*48 to 2*02. W. P. S. 

The Clark Hydrogen-electrode Vessel and Soil Measure- 
ments. Daniel J. Healy and Perry E. Kanaker (Soil Sci., 
1922, 13, 323 — 328). — Satisfactory measurements of the hydrogen- 
ion concentration of fresh and air-dried soils can be made with the 
Clark hydrogen-electrode vessel. Air drying increases the values 
obtained over those of fresh samples. A. G. P. 

The Estimation of Chlorine in Organic Material. Stefan 
von BogdAndy (Z. physiol. Chem., 1922, 120, 30 — 41; cf. A., 
1913, ii, 426). — The author shows that if his method is carried out 
according to his instructions, high results are not obtained as is 
asserted by Gutmann and Schesinger (A., 1914, ii, 379). S. S. Z. 

Application of Amalgams in Volumetric Analyses. III. 
Estimation of Iodic, Bromic, and Chloric Acids. Suetaro 
Kikuchi (J. Chem. Soc. Japan, 1922, 43, 173 — 177). — Iodic acid 
reacts at 60° with tervalent titanium obtained by reduction of 
titanic acid as described previously (A., 1921, ii, 596), the excess of 
tervalent titanium being then titrated with iron alum. The 
reaction proceeds as follows : I0 3 '+6Ti ### +6H # =I'+6Ti # '*’+3H 2 0. 
Bromic and chloric acids can be estimated by similar procedure. 

K. K. 
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Sodium Peroxide. Jaroslav Milbauer (Ghem. Listy , 16, 84— 
86). — The estimation of the active oxygen of sodium peroxide by 
means of acid potassium permanganate solution is examined. The 
author finds that the best results are obtained by the addition 
of boric acid to the solution, as this fixes the hydrogen peroxide 
liberated by the acid. This method is very exact ajid rapid, and 
does not require the use of ice. 

The effects produced by the presence of various metallic salts, 
and of spongy platinum and palladium are also investigated. It 
is found that if the salt is added to the water before the sodium 
peroxide, the results for the estimation of oxygen will be low; 
if the salt is added after the solution of the sodium peroxide in 
water, the results are high. This explains the failure of the use 
of permanganate solution alone, as the manganous sulphate formed 
acts as a catalyst, which must be neutralised by an anti-catalyst 
(in this case boric acid). 

The iodometric method of Kingzett (T., 1880, 37, 792) is also 
examined and found satisfactory. 

The influence of catalysts on the method whereby the peroxide 
is analysed by estimation of the oxygen liberated by its decom- 
position in acid or alkaline solution is also studied. From the 
results obtained for this, the author formulates, as a method for 
the estimation of the active oxygen of sodium peroxide, its decom- 
position in alkaline solution, in the presence of cupric sulphate, 
and the measurement of the gaseous oxygen so liberated. The 
advantage of this method over that of Archbutt (A., 1895, ii, 185) 
is that the decomposition is complete in two minutes, and that 
the evolved oxygen is free from carbon dioxide. 

By means of these new methods of estimation the author shows 
that the action of the atmosphere on sodium peroxide is principally 
due to the presence of moisture. R. T. 

Estimation of Sulphur Dioxide. G. Basil Barham (Chem. 
News, 1922, 124, 279 — 281). — Titration with permanganate solution 
under definite conditions is recommended for the estimation of 
sulphur dioxide. Dilute sulphuric acid solution is treated with a 
definite volume of standard permanganate solution, and the 
mixture then divided into two equal portions ; the sulphur dioxide 
solution under examination is added to one portion and the per- 
manganate solution is added until the coloration is again equal 
in intensity to that of the other portion, which has been reserved 
for comparison. To ensure the colorations being of the same 
tint, the acid solution should be reduced and oxidised once or twice 
(with sulphite and permanganate solutions, respectively) before 
it is used for the actual estimation. W. P. S. 

Examination of Foods for the Presence of Sulphites. 

A. Chaston Chapman (Analyst, 1922, 47, 204— 205).— When foods 
containing onions or mustard are acidified with phosphoric acid 
and distilled in a current of carbon dioxide, the distillate on oxidation 
with bromine will yield a distinct quantity of sulphuric acid; if 
the oxidation is made with hydrogen peroxide in place of bromine, 
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these foods will not yield any sulphuric acid unless they actually 
contaip. sulphites. W. P. S. 

Factors Influencing the Estimation of Sulphates in Soil. 

C. T. Hirst and J. E. Greaves (Soil Sci. 9 1922, 13, 231 — 249). — 
A comparison was made between the gravimetric method of 
estimating sulphates as barium sulphate and the volumetric 
chromate method. By the latter method an average of 97% 
of the sulphate in soil extracts could be recovered. Sodium and 
potassium chlorides had little effect on the results obtained; but 
in the presence of iron and aluminium salts the volumetric method 
tended to give low results. The presence of nitrates caused high 
figures by the gravimetric method and low ones by the volumetric 
method. A 1:5 water extract of the soils used, was found to be 
sufficient to remove all sulphates after forty minutes’ shaking. 
Soils particularly rich in gypsum needed shaking with water for a 
longer period. Extracts should be clarified by a Pasteur-Chamber- 
land filter. 

Very small quantities of sulphates can be detected more easily 
by the chromate than by the gravimetric method. A. G. P. 

The Analysis of Polythionates. Albin Kurtenacker and 
Albert Fritsch (Z. anorg. Chem., 1922, 121, 335 — 343). — The 
authors have already found that tetrathionates react quanti- 
tatively with a cyanide to form thiosulphates (A., 1921, ii, 502). 
Trithionates were found by Raschig (A., 1920, ii, 756) to react 
quantitatively with cyanides in hot alkaline solutions to form 
sulphites. The latter reaction is incomplete in neutral solutions, 
whereas tetrathionates in alkaline solutions give sulphites as well 
as thiosulphates. This reaction is therefore unsuitable for the 
estimation of a mixture of these two polythionates. The estimation 
of a mixture of polythionates by means of a sulphite as recom- 
mended by Raschig was found to be unsatisfactory. The method 
of Riesenfeld and Feld (this vol., ii, 45) was tested. In the absence 
of other polythionates, the trithionate reacts quantitatively with 
copper sulphate, but the estimation is not applicable to mixtures. 
A tetrathionate boiled for half an hour with copper sulphate gave 
a precipitate of copper sulphide and sulphur in proportions corre- 
sponding with the decomposition of the tetrathionate as follows : 
S*0 6 "=S 3 0 6 "+S. The authors found, contrary to the results 
of Riesenfeld and Feld, that tetrathionates were quite stable; a 
solution showed no decomposition after keeping for fourteen days, 
the instability reported being due to impurities. W. T. 

Pregl’s Microanalysis. Friedrich Holtz (Her., 1922, 55, 
[2?], 1496 — 1497). — The use of a bomb furnace in the estimation of 
halogen and sulphur is avoided by placing the tubes in brass tubes 
which are closed at one end and stoppered at the other and are 
heated in the vapour of boiling diphenylmethylamine, b. p. 295°. 

The estimation of nitrogen in difficultly-combustible substances 
is effected in silica tubes which are filled in the following order : 
asbestos plug, oxidised copper wire (7 cm.), reduced copper wire 
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t cm.), asbestos plug, copper oxide powder mixed with the 
stance and a little potassium chlorate (4 cm.), oxidised copper 
3 (5 cm.). The tube is supported at either end on gutters lined 
ti asbestos in such a manner that the portion of the tube con- 
taining the reduced copper is left exposed to the direct heat of the 
burner. This portion of the tube is doubly protected on its upper 
side. After displacement of the air by carbon dioxide, the reduced 
copper is raised to a white heat and after a second passage of carbon 
dioxide the heating of the remainder of the tube is effected very 
gradually in the direction towards the reduced copper. In this 
manner, the decomposition of the oxides of nitrogen is effected 
with certainty. 

Substances may be conveniently dried in a hollow copper cube 
the walls of which are 1 cm. thick and 6-5 cm. long internally. 

H. W. 

A 41 Micro-Kjeldahl " Method of Estimating Nitrogen. 

Arthur R. Ling and William John Price (J. Soc. Chem. Ind. 9 
1922, 41, 149 — 151t). — A weighed portion of the substance con- 
taining 1*0 — 0*1 mg. of nitrogen is boiled until colourless with 
8 c.c. of concentrated sulphuric acid, 1 gram of dry potassium 
sulphate, 0*02 gram of anhydrous copper sulphate, and 2 drops 
of 2-5% platinic chloride solution. After cooling and diluting 
with 15 c.c. of water, the liquid is distilled from a 300 c.c. flask 
with sufficient 40% sodium hydroxide solution to render it alkaline, 
and the ammoniacal distillate is collected in 50 c.c. of water in a 
graduated 250 c.c. flask. All the ammonia will have been expelled 
when 100 c.c. of liquid has distilled. The distillate is then 
44 nesslerised,” made up to 250 c.c., and the tint compared with 
a standard ammonium sulphate solution containing 1 mg. of nitrogen 
per c.c. The comparison will give the apparent nitrogen content 
which must be corrected by a factor (obtained from a curve given 
in the original paper) in order to arrive at the actual nitrogen 
content. This is due to the fact that intensity of colour and 
ammonia concentration are not directly proportional. G. F. M. 

Kjeldahlisation of Mononitrophenols, Mononitrobenzoic 
Acids, and Mononitrocinnamic Acids. R. M. Margosches 
and Erwin Vogel (Rer., 1922, 55, [R], 1380 — 1389). — A con- 
tinuation of previous work (A., 1920, ii, 50), in which it was shown 
that the Kjeldahl- Gunning method gives accurate results only 
for the ortho-derivatives when applied to the mononitrophenols 
and mononitrobenzoic acids. 

The Kjeldahlisation of mononitro-phenols and -benzoic acids by 
sulphuric acid without addition of potassium sulphate gives correct 
values for the ortho-, and low values for the meta- and para-com- 
pounds; it is remarkable that the latter are considerably higher 
than those given by the Kjeldahl-Gunning method. 

Stepwise Kjeldahlisation according to Kjeldahl-Gunning shows 
that in the case of o-nitrophenol and o-nitrobenzoic acid, the major 
part of the nitrogen value is attained during the stage of the initial 
discoloration which occurs at the commencement of the heating 
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and the theoretical nitrogen value is almost attained at the period 
of most violent action. With p-nitrobenzoic acid, on the other 
hand, practically no nitrogen value is attained at the stage of 
initial darkening and the nitrogen is almost entirely present in 
such a form that the calculated nitrogen value is observed after 
addition of phenol; at the period of most violent action, the 
“ converted ” nitrogen increases somewhat, whereas that “ con- 
vertible ” by subsequent addition of phenol declines, ultimately 
becoming reduced to zero when the solution is colourless. 

In the case of p-nitrobenzoic acid, the replacement of potassium 
sulphate in the Kjeldahl process by copper oxide or mercuric oxide 
leads to analytical results which are in harmony with the calculated 
values. The activity of copper oxide is not affected by the presence 
of potassium sulphate, whereas that of mercuric oxide is greatly 
depressed. The activity of sodium sulphate is inferior to that of 
potassium sulphate and approximately equal to that of lithium 
sulphate. 

A further series of experiments is described in which the 
Kjeldahlisation of p- and ra-nitrobenzoic acid and of p-nitrophenol 
is effected by the presence of potassium sulphate; the volatile 
products are collected and heated with concentrated sulphuric 
acid, phenol, and copper oxide. p-Nitrobenzoic acid and p-nitro- 
phenol are found to behave in an entirely different manner; the 
former yields a volatile nitrogenous compound in which the nitrogen 
can be converted into ammonia by sulphuric acid, phenol, and 
copper oxide, whereas the latter undergoes a far more complex 
decomposition with the formation of products which do not yield 
ammonia under the described conditions. 

In striking contrast to the nitrobenzoic acids, the three nitro- 
cinnamic acids yield almost the whole of their nitrogen as ammonia 
when heated with sulphuric acid and potassium sulphate. Satis- 
factory results are also obtained with sulphuric acid alone or 
mixed with copper oxide. H. W. 

A Micro-method for the Estimation of Ammonia in Blood 
and in Organic Fluids. K. L. Gad-Andresen (J. Biol . Chem., 
1922, 51, 367 — 372). — One c.c. of blood is used for the estimation. 
After addition of borate, it is evaporated to dryness by heating 
at 25° in a current of dry air. The ammonia thus removed is 
absorbed in sulphuric acid, decomposed by hypobromite, and the 
nitrogen measured in Krogh’s microrespirometer as in the author’s 
urea method (A., 1920, ii, 646). The method is also applicable to 
secretions, but not to tissues. E. S. 


New Insoluble Organic Nitrates. Josf: Giral Pereira 
(Anal. FIs. Quim., 1922, 20, 84 — 92). — In a study of organic com- 
pounds giving precipitates or turbidities with nitrates, the following 
compounds are mentioned as new precipitants : p - dianisylphenetyl- 
guanidine hydrochloride (acoine), 

OEt-a^-NIClNH-CflH^OMeJ^HCl ; 
dicyanodiamide, NHIC^NHgVNH'CO'NH^, produced by the hydro- 
lysis of dicyanodiamidine, NH;C(NH 2 )*NH*CN ; the hydrochloride 
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of hydrocupreine ethyl ether (optoquine), hydrastine hydrochloride. 
The common features in the constitution of nitrate precipitants is 
discussed. G. W. R. 

So-called Di-9 : 10-monohydroxyphenanthrylamine sug- 
gested as a Reagent for Nitric Acid and Phenanthroxazine . 

B. Foresti (i Gazzetta , 1922, 52, i, 278— 285).— The author has 
investigated Bamberger and Grob’s phenanthroxazine (A., 1901, 
i, 280) and finds that the melting point 350 — 355° given by these 
authors is that of a mixture of the compound with its decom- 
position products. The value obtained for the melting point depends 
on the initial temperature of the heating bath. With a bath at 
422° (non-corrected), fusion occurs after the lapse of six seconds 
from the time of immersion, and since this is the length of time 
required for the tube and substance to assume the temperature of 
the bath, the melting point is taken as 422°. 

It is found, further, that the substance obtained by Schmidt 
and Lumpp (A., 1910, i, 312; ii, 450) by the action of aqueous 
ammonia on dihydroxyphenanthrene, and described by these 
authors as di-9(10)-monohydroxyphenanthrylamine, consists of a 
mixture of phenanthroxazine with impure phenanthrazine and that 
the characteristic behaviour of the substance towards nitrates is 
due to the presence of the phenanthroxazine. In testing for 
nitrate, use is made of a solution of 0-01 gram of phenanthroxazine 
in 100 c.c. of concentrated sulphuric acid, and as dilution of this 
blue solution with water may give rise to a violet coloration similar 
to that obtained with nitrates, the substance to be tested must not 
be in aqueous solution. The dry residue left in a porcelain dish 
by a drop of the liquid to be examined is treated with a drop of 
the reagent; in presence of a nitrate, a reddish-violet coloration 
is formed, but if the amount of nitrate is very small, only a violet 
ring appears after some time. In this way 1 x 10“ 7 gram of nitric 
acid is detectable. This reaction is not disturbed by moderately 
high proportions of chlorate or chromate, and although slightly 
less sensitive than that of brucine with nitric acid, is not given by 
nitrous acid. The coloration is not destroyed by sulphur dioxide, 
but is changed to pale yellow by stannous chloride. T. H. P. 

Estimation of the Nitro-group in Aromatic Organic Com- 
pounds. II. T. Call a isr and JC A. Russell Henderson (J. 
ooc. Chem. Ind. f 1922, 41, 157 — 161 t). — The low results obtained 
with certain compounds by the Knecht-Hibbert reduction method 
with titanous chloride for the estimation of nitro-groups is due in 
the case of readily chlorinated substances such as o-nitroanisole, 
a-nitronaphthalene, etc., to chlorination by the titanous chloride 
and the reducing action of the thereby liberated hydrogen, whereby 
a lesser amount of titanous salt is oxidised than would otherwise 
be the case. This source of error can be entirely obviated by using 
titanous sulphate solutions instead of the chloride, or may be 
very largely avoided even by using sulphuric acid instead of hydro- 
chloric acid to acidify the titanous chloride solution. In general, 
the greater the excess of hydrochloric acid used the greater will be 
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the error due to chlorination. Another source of error, due to the 
volatility in steam of the simpler nitro-compounds, may be obviated 
by sulphonating, but much more simply by reducing under a 
ground-in reflux condenser about 9 inches long. By adopting 
these modifications and precautions, it is shown that, contrary to 
statements by English (A., 1920, ii, 776), nearly all types of nitro- 
compounds can be accurately estimated, including mononitro- 
hydrocarbons, chloronitro-compounds, and other negatively substi- 
tuted nitrohydrocarbons. Recrystallised p-nitroaniline is recom- 
mended as tho ultimate standard for the titanous solutions. 

G. F. M. 

Separation of Phosphoric Acid in Qualitative Analysis. 

D. Balareff (Z. anorg. Chem ., 1922, 121, 254 — 256). — The pre- 
cipitates of the ammonium sulphide group (Groups III and IV 
taken together) are dissolved in hydrochloric acid (solution is thus 
free from cobalt and nickel) and the solution neutralised with 
ammonia. A large excess of lead nitrate is added and then sodium 
acetate until tho solution is neutral to methyl-orange. The phos- 
phoric acid is precipitated as lead phosphate, mixed with lead 
chloride and phosphates of ferric iron, chromium, and aluminium. 
The large excess of lead-ion, however, ensures that some ferric, 
chromium, and aluminium-ions remain in solution. The excess of 
lead is then removed by hydrochloric acid. The author claims that 
this method possesses advantages in speed and completeness of 
separation over the older methods. W. T. 

Effect of Adsorption by Stannic Sulphide on the Estimation 
of Phosphates. Suetar6 Kikuchi (J. Chem. Soc. Japan, 1922, 
43, 329 — 333). — When phosphate is determined by the usual 
method, it is found after the tin in solution is removed as sulphide, 
that there is a deficiency of phosphate. This is due to adsorption 
of the phosphate by stannic sulphide; stannous sulphide, on the 
contrary, does not adsorb phosphate ; therefore the quadrivalent 
tin in the solution is reduced to the stannous state by zinc in the 
presence of carbon dioxide and removed as sulphide. Estimation 
of the phosphate in the filtrate then gives correct values. K. K. 

The Citric Solubility of Mineral Phosphates. J. F. Tocher 
(J. Agric. Sci., 1922, 12, 125 — 143). — The proportion of phosphoric 
acid extractable by citric acid from basic slags and mineral phos- 
phates is closely dependent on the conditions of experiment. The 
three variables being the amount of citric acid used, the amount 
of mineral phosphate used, and the volume of liquid used, tho 
author has investigated the influence on the amount of phosphoric 
acid extracted of varying one of these factors whilst keeping the 
other factors in a constant ratio. With constant weights of mineral 
phosphate and citric acid, the amount of phosphoric acid dissolved 
increases with the volume. With constant weight of mineral 
phosphate and constant volume, the amount of phosphoric acid 
dissolved increases with increase of the amount of citric acid used. 
With constant weight of citric acid and constant volume, the 
vol. cxxn. ii. 19 
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amount of phosphoric acid extracted decreases with increase in 
the amount of mineral phosphate used. The quantitative relation- 
ships are connected with considerations of mass action and it is 
shown that the solubility curves obtained can be made to fit an 
empirical formula. It is held that citric solubility is influenced by 
so many factors that it is an untrustworthy test of the agricultural 
value of mineral phosphates and slags. The only standard tests 
to bo accepted are total phosphate content, fineness of grinding, 
and freedom from injurious substances. G. W. R. 

Invisible 11 Mirrors ” of Arsenic, Antimony, and Bismuth. 

Hermann Scheucher ( Monatsh ., 1921, 42, 411 — 420). — Betton- 
dorffs test for arsenic, consisting in reducing an oxide of arsenic 
with stannous chloride and hydrochloric acid, when arsenic is 
thrown down as a voluminous, brown precipitate, has been de- 
veloped into an extremely sensitive microchemical test. The 
reactants are introduced into a capillary tube which is then sealed 
to a point at one end and heated for a short time in a bath of boiling 
amyl alcohol {130°). The tube is then centrifuged and the arsenic 
appears as a brown precipitate in the point of the capillary. In 
this way, 001y of arsenic (y=0-001 mg.) can be detected at a 
dilution of 1 in 250,000. By contrast, the magnesium ammonium 
arsenate test is uncertain with 0-ly of arsenic. The test is not 
interfered with by antimony, tin, lead, copper, or cadmium. The 
Marsh test, using Lockemann’s method (A., 1905, ii, 353), is sensi- 
tive to 0*ly, whilst with less arsenic the mirror becomes scarcely 
visible, and invisible with 0-04y. If, however, the glass capillary 
containing the mirror, or supposed mirror, is treated with bromine 
vapour to oxidise the arsenic, and the Bettendorf! test is then 
applied as above, as little as 0*01 y of arsenic can be detected. 

The Marsh test applied to antimony is sensitive to 0*2y, but the 
presence of antimony in invisible mirrors can be demonstrated by 
the luminescence test described by Paneth (A., 1919, ii, 68). Bis- 
muth can be detected in a similar way when the hydride is prepared 
by Paneth 5 s method. The mirror is dissolved in a drop of nitric 
acid, which is then transierred to a piece of ignited calcium carbonate 
held in a platinum loop and the flame tost applied. For antimony, 
the limit of sensitiveness is O-OOly. An invisible mirror can also 
be “ developed ” with a solution of ferrous sulphate in acetic acid 
containing silver nitrate. After a short time, silver is deposited in 
the place where the mirror should be. The reaction is extra- 
ordinarily sensitive, but, unfortunately, a glass tube which has 
merely been ignited with only a current of air passing through may 
give the reaction, although a quartz tube will not do so. 

E. H. R. 

Colorimetric Estimation of Arsenic by means of Quinine 
Molybdate. D. Ghouciiak (Ann. Chim. analyt ., 1922, 4, 138— 
142). — A solution containing a trace of arsenic is oxidised with 
nitric acid, evaporated to dryness, and the residue treated with 
0 5 c.C. of 17*5% nitric acid, 4-5 c.c. of water, and 20 c.c. of quinine 
molybdate reagent ; the turbidity produced is compared with that 
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given by a known amount of arsenic under similar conditions. As 
little as 0*00002 mg. of arsenic gives a visible turbidity. The 
reagent is prepared by dissolving 0*5 gram of quinine hydrochloride 
in 10 c.c. of water, adding 5 c.c. of arsenic acid solution (containing 

0- 01 mg. of arsenic per c.c.), 10 c.c. of 17*5% nitric acid, and 1 c.c. 

of sodium molybdate solution (3*5 grams of sodium carbonate and 
9*5 grams of molybdic acid per 100 c.c.) ; after a few minutes, the 
mixture is diluted with water to 120 c.c., and filtered through a 
filter-paper moistened previously with nitric acid and washed. 
If heavy metals are present in the solution under examination, the 
arsenic must be separated by distillation with hydrochloric acid, 
potassium bromide, and hydrazine sulphate, the distillate oxidised 
with nitric acid, evaporated to dryness, and the dry residue used 
for the estimation. W. P. S. 

Inadequacy of the “A.R.” test for Alkalis in Calcium 
Carbonate. W. Singleton and H. Williams' (A nolyst, 1922, 
47, 252 — 254). — Only about 50% of the total extractable sodium 
carbonate is washed out on boiling 5 grams of calcium carbonate 
with 50 c.c. of water for ten minutes. The alkalis present in 5 grams 
of “ A. It.” calcium carbonate were therefore determined by the 
Lawrence Smith method (this Journal, 1871, 442) and the amount 
of sodium carbonate obtained was more than ten times that given 
by the “ A.R.” method. The result was checked by decomposing 
5 grams of the calcium carbonate with hydrochloric acid and pre- 
cipitating the calcium twice with ammonium carbonate ai*l ammon- 
ium oxalate. Substantially the same result was obtained. It 
therefore appears that only about 10% of the alkali carbonates 
present in the calcium carbonate are removed by one extraction 
with water. H. C. R. 

A Comparison of the Calcium Content of some Virgin 
and Cultivated Soils of Kentucky by an Improved Method 
for the Estimation of this Element. O. M. Shedd (Kentucky 
Ayr. Exp. Sta. Bull., 230 (October 1921). — In estimating the 
total calcium in the soils, 1 gram of soil (passing through a 
100-mesh sieve) is fused with 5 grams of a mixture of sodium 
and potassium carbonates (10 : 13) for ten minutes. The fused 
mass is dissolved in hydrochloric acid, evaporated to dryness, 
and the silica dehydrated. The residue is extracted with dilute 
hydrochloric acid and the silica filtered off. Filtrate and washings 
should not exceed 100 c.c. The solution is made just alkaline to 
litmus with strong ammonia and then just acid with hydrochloric 
acid. The solution, which is not always perfectly clear at this 
stage, is heated to boiling and the calcium precipitated by adding 

1 — 2 grams of solid ammonium oxalate. Further addition of 
hydrochloric acid may now be necessary to maintain the solution 
acid to litmus. After two to three minutes’ boiling, the solution is 
placed on the steam-bath for a few hours and allowed to remain 
over-night. The precipitate is filtered, washed twice with water, 
and ignited to convert it into oxide or carbonate. This is redissolved 
in acid and manganese precipitated by the addition of bromin* 

19—2 
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and excess of ammonia. After heating until only a little ammonia 
remains, the solution is made faintly acid with oxalic acid and 
filtered. The calcium is then precipitated from the filtrate as 
before and finally weighed as oxide. A. G. P. 

Flame Reactions of Thallium. Jacob Papish (Proc. Indiana 
Acad. Sci. 9 1918, 166— 169). — Thallous chloride dissociates in a 
Bunsen flame to the free metal which colours the flame and may 
be precipitated on a cold surface as a brown mirror. In a hydrogen 
flame in air, thallous chloride produces five zones of luminescence. 
Metallic thallium will condense from the innermost cofte on a cold 
surface but not from the outer cone where the luminescence is 
probably due to oxidation of the thallium. 

Chemical Abstracts. 

Tervalent Titanium. II. Estimation of Copper and Iron 
in the Presence of each other. William M. Thornton, jun. 
(J. Amer. Chem. Soc., 1922, 44, 998—1001 ; cf. A., 1921, ii, 279).— 
A method is described for the estimation of iron and copper in the 
presence of one another by means of a standard solution of titanium 
trisulphate. The method is as follows. The mixture of cupric 
and ferric sulphates is dissolved in less than 100 c.c. of water, 
acidified with 10 c.c. of 1 : 1 -sulphuric acid, and cooled to 15°. A 
quantity of 10% ammonium thiocyanate solution from 2*5 to 
5 c.c., depending on the amount of copper anticipated, is added 
and the solution titrated with a standard solution of titanium 
trisulphate until the pink colour just vanishes. The titre gives the 
sum of the copper and iron present. The whole is then heated to 
incipient ebullition, to coagulate the cuprous thiocyanate, cooled, 
and filtered. The precipitate is thoroughly washed with cold 
water and the filtrate and washings are cooled to 15°. The solution 
has by this time probably become pink again, due to oxidation by 
air. If so, the colour is bleached by the careful addition of titanium 
trisulphate, and sufficient silver nitrate (2-5 — 5 c.c. of 25% solution) 
is added to precipitate the whole of the thiocyanate. The ferrous 
iron is then titrated with a standard solution of potassium per- 
manganate. The method is shown to be accurate and trust- 
worthy, but the precaution of previously testing the titanium solu- 
tion for iron must be taken, and if such is found the permanganate 
value corrected for this amount. J. F. S. 

Quantitative Analysis of Aluminium Alloys, especially of 
Duralumin. E. Mendes da Costa-Vet (Chem. Weekblad , 1922, 
19, 249 — 251). — The alloy of aluminium introduced for airships by 
the Diirener Metallwerke contains Cu 3*5 — 4*5%, Mn 0-5 — 1*0%, 
Mg 0-5%. The methods of Collit and Regan (A., 1918, ii, 175) 
and of Withey (A., 1916, ii, 538) for analysis of this alloy are 
unsatisfactory, since in the first the magnesium is almost com- 
pletely carried down in the ammonia precipitation of iron, man- 
ganese, and aluminium, whilst in the second it is impbssible to 
precipitate the magnesium from the tartaric acid solution by 
means of pyrophosphate. 
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It was found that magnesium can best be estimated after removal 
of copper by means of hydrogen sulphide, and of iron, aluminium, 
and part of the manganese by means of ammonium chloride and 
ammonia, the latter separation being performed twice, by precipi- 
tation with phosphate. Some of the manganese remains from the 
ammonia precipitation, and is weighed with the magnesium as 
pyrophosphate ; this is estimated by redissolving the precipitate 
and titrating with permanganate. 

The ammonia precipitation must be carefully carried out, and 
the liquid filtered immediately to avoid separation of magnesium 
at this stage. S. I. L. 

The Quantitative Estimation and Separation of Aluminium. 

Gerhart Jander and Erwin Wendehorst (Z. angew. Chem ., 
1922, 35, 244 — 247). — Precipitation of large amounts of aluminium 
hydroxide from solutions containing other metals such as magnesium 
and manganese leads to such high results that the direct estimation 
of aluminium in alloys consisting chiefly of aluminium is not 
possible by the usual methods. In such cases, the authors recom- 
mend heating the alloy in a current of well-dried hydrogen chloride 
at 200°, whereby all the aluminium sublimes as chloride together 
with small amounts of silicon, magnesium, and manganese chlorides, 
whilst iron, copper, and zinc remain in the boat. The sublimate is 
dissolved in dilute nitric acid and the solution evaporated repeatedly 
with further quantities of the same acid until all chlorine is expelled. 
The silica that separates is removed by filtration and the solution 
is evaporated to dryness. The residue is ignited, gently at first, 
then strongly, and weighed as aluminium oxide containing some 
manganese and magnesium oxides, which are determined separately, 
the former colorimetrically and the latter as pyrophosphate, and 
deducted. [Cf. J. Soc. Chem. Ind., 1922, July.] A. R. P. 

A Proposed Estimation of Chromium and Nickel in Steel. 

Fritz Simion [Chem. Ztg., 1922, 46, 504). — The sample is dissolved 
in aqua regia, the solution neutralised and poured into an excess 
of a solution of sodium hydroxide containing hydrogen or sodium 
peroxide. After boiling to expel oxygen, the precipitate is collected 
on a Nutsche filter, well washed, then returned to the beaker and 
digested with ammonia and ammonium carbonate to extract the 
nickel. The chromate in the filtrate is estimated by any suitable 
method. [Cf. J. Soc. Chem. Ind., 1922, July.] A. R. P. 

Applications of Amalgams in Volumetric Analyses. IV. 
The Uses of Cadmium Amalgam. Naotsttna Kan6 ( J . 
Chem. Soc. Japan, 1922, 43, 333 — 340). — In earlier papers (A., 
1921, ii, 596, 714), the volumetric estimation of molybdenum, 
titanium, etc., after reduction by means of liquid zinc amalgam 
was described. To extend the method, the zinc is now replaced by 
cadmium. The method of preparation of the amalgam and the 
reducing operation are practically the same as in the former case. 
In the cases of molybdenum and iron, the cadmium amalgam acts 
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as well as the zinc amalgam, but in the cases of vanadium and 
titanium, the reduction is not complete. With uranium, it is 
necessary to carry out the reduction in an atmosphere of carbon 
dioxide. K. K. 

The Estimation of Uranium in Presence of Phosphoric 
Acid. A. Schoep and W. Steinkuhler [Bull. Soc. chim . Belg ., 
1922, 31, 15G — 159). — The analysis of dewindtite (this vol., ii, 
305) and of stasite (this vol., ii, 386), phosphates of uranium, and 
lead, necessitated more satisfactory methods than those hitherto 
used. The following procedure has given trustworthy results for 
both phosphate and uranium in a series of control experiments. 
Silica and elements which arc precipitated by hydrogen sulphide 
in acid solution are first eliminated, the uranium is oxidised by 
means of nitric acid, and the phosphoric acid then precipitated 
with molybdate solution. Addition of ammonia transforms the 
uranium into ammonium uranate; from this the metal is pre- 
cipitated as uranium sulphide on the addition of ammonium sulphide, 
the precipitate being washed until the washings are free from 
molybdenum. No solution and reprecipitation is necessary. 

H. J. E. 

Iodometric Studies. II. Bohdan Kohler ( Chem . List]), 
16, 87 — 91 ; cf. A., 1921, ii, 410) — The best results in the iodometric 
titration of tin are obtained by dissolving the tin in GA T - hydrochloric 
acid, adding to this a known amount of iodine dissolved in potassium 
thiocyanate, and determining the excess of iodine with a standardised 
sodium thiosulphate solution. 

Contrary to the observation of Zulkowski and Bruhns (J. pr. 
Chem., 1859, 103, 351), the velocity of the reaction Cr 2 0 7 "+ 
14H*+6I' — >• 2Cr“’+7H 2 0+6I is quite considerable. 

The titration of t*i by means of potassium dichromate solution 
gives exact results if atmospheric oxygen is excluded from the 
solutions. Since it is, in practice, difficult to have air-free solutions 
of potassium dichromate, a correction of +0*068 mg. of tin per c.c. 
of aqueous aerated potassium diehromate solution is advocated. 
This correction is based on the assumption that the solubility of 
oxygen in decinormal potassium dichromate solution is little 
different to that in pure water. R. T. 

Reduction of Vanadic Acid Solutions with Mercury. Le 

Roy W. McCay and William T. Anderson, jun. (J. Amer. Chem . 
Soc., 1922, 44, 1018 — 1021 ; cf. this vol., ii, 217). — When vanadic 
acid in the presence of sulphuric or hydrochloric acid is vigorously 
shaken with mercury the vanadium is reduced to the quadrivalent 
state according to the equation 2HV0 3 +2Hg+3H 2 S0 4 =2V0S0 4 + 
Hg2S0 4 +4H 2 0. If the solution before shaking is mixed with a 
little more sodium chloride than is equivalent to the mercurous 
sulphate formed, the whole of the mercury is precipitated as mer- 
curous chloride and a pure blue solution left which may be quanti- 
tatively titrated with potassium permanganate when the reaction, 
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represented by the equation r0VOSO 4 +2KMnO 4 + ISHgO— 
10 HV 03 +K 2 S 0 4 + 2 MnS 0 4 + 7 H 2 S 0 4 takes plaee. A method of 
estimating vanadic acid by means of the above reactions is described. 
The solution of vanadic aeid containing sulphuric acid and the 
requisite amount of sodium chloride (0-3 gram for each 50 c.c, 
of A/10-permanganate required) is diluted to 100 c.c., placed in a 
stoppered bottle, and vigorously shaken with 20 c.c. of mercury 
for five minutes. The liquid above the grey mercury mixture in 
decanted into a small beaker and poured through a suction filter. 
The residue in the bottle is washed four times by decantation, 
20 c.c. of water being used for each washing, and the washings are 
severally decanted into the beaker and then through the filter. 
The total filtrate is diluted to 250 c.c., heated at 80 — 90°, and 
titrated with permanganate to the faintest pink. The whole 
process may be completed in thirty minutes ; it gives results which 
are identical with those obtained by the sulphur dioxide method, 
and since uranic acid and arsenic acid are not reduced by mercury, 
the method may be employed in the presence of these acids. 

J. F. S. 

Detection of Antimony in Analysis. Th. Sabaijtsckka 
and H. Schmidt (Ber. deut. Pharm . Ges. f 1922, 32 , 132 — 135). — 
To obviate the necessity of using platinum foil, antimony may 
be detected in the solution of the sulphides of antimony and tin 
in concentrated hydrochloric acid as ordinarily obtained in the 
course of analysis, by diluting a portion of this solution with an 
equal volume of water, adding a piece of arsenic-free zinc to the 
cooled liquid in a test-tube, and allowing the issuing gases to 
impinge on a piece of filter-paper freshly moistened with a 10% 
solution of silver nitrate. In presence of antimony the paper 
will become quite black on the under side within two minutes, 
or immediately if considerable quantities are present. A slight 
brown coloration is to be disregarded, and it is important that the 
silver solution is not too concentrated, otherwise small amounts of 
hydrogen antimonide may cause only a brownish-yellow coloration 
instead of black, as is always obtained with dilute silver solutions. 

G. F. M. 

Detection of Benzene in Light Petroleum. P. Schwarz 
(Chem. Ztg., 1922, 46, 401). — If 5 c.c. of pure light petroleum are 
added to 2 c.c. of a mixture consisting of equal volumes of aniline 
and 95% alcohol, the aniline separates as a layer ; should as little 
as 5% of benzene be present in the light petroleum, the aniline 
does not separate from the mixture and a clear solution is obtained. 
If desired, the light petroleum may be fractionated previously, 
and the test applied to the fraction having b. p. 80° to 110°. 

W. P. S. 

The Detection and Estimation of Acidity and Alkalinity 
in Cotton Fabrics. Hubert Frank Coward and Gladys 
Mary Wigley ( Trans . Text. Inst., 1922, 13 , 121- — 126).—The 
testing of cotton fabrics for traces of strong acids, such as might 
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give rise to “ tendering/ * is complicated on the one hand by the 
fact that cotton exhibits a preferential attraction for the basic 
constituent of neutral salts and thus produces an acid reaction in 
their aqueous solutions, and, on the other, by the fact that cotton 
retains absorbed mineral acids so tenaciously that they can only 
be completely removed by repeated extractions with boiling water. 
It is now shown that the first factor is of far less moment in the 
titration of acid in the presence of the fabric than the second factor 
would be in a titration of the extract. Acidimetry of bleached 
cloth, correct to 0*01% of hydrochloric or sulphuric acid, and alkali- 
metry, correct to 0-02% of soda, calculated as sodium hydroxide, 
can be carried out by titrations with 0 • 02 jV- solutions , at the boil, 
in the presence of the fabric, using phenolphthaloin as indicator. 
A fabric which contains up to 0*1 % of sulphuric acid might, however, 
retain up to 0-05% after two extractions with boiling water. 

The use of organic indicators, and a mixture of potassium iodide, 
iodate, and starch, for “ spot ” tests on the fabric is also described, 
and the sensitivity limits are indicated. Methyl-red is responsive 
to about 0*005% of strong acid or alkali. Difficulties arising from 
the presence of weak acids, soap, “ finishing ” compositions, and 
dyes are briefly discussed, but methods for testing raw cotton 
fabrics have still to be investigated. J. C. W. 

Estimation of Volatile Fatty Acids. G. Wiegner and 
J. Magasanik (Mitt. Geb. Lebensmitt. Hyg., 1919, 10, 156 — 174; 
from Bied. Zentr., 1922, 51, 140 — 145). — In the distillation of 
aqueous solutions of volatile fatty acids the following relationship 
is established, (log Vi— log y 2 ) / (log x x — log x 2 ) = constant, where y v y 2 , 
are the amounts of acid in terms of c.c. of standard alkali required 
for neutralisation of the residue at the beginning and end of a 
distillation interval and x v x 2 , the corresponding amounts of water. 
Values of the constant are given for the volatile fatty acids. The 
formula is applied to the estimation of volatile acids in silage. 
An example is given in which an aqueous extract containing acetic 
and butyric acids is made up to a known volume and distilled to 
half volume, the operation being repeated three times. From the 
titre of the distillates the acid value of each successive residue is 
obtained, whence by calculation the amounts of acetic and butyric 
acids respectively in the original extract are obtained. The method 
may be applied to the estimation of volatile acids in wines. 
Analytical figures are given for the amounts of acetic, butyric, 
and lactic acids in different kinds of silage. G. W. R. 

Analysis of Acetic Anhydride. A. Reclaire (Perf. Esaent. 
Oil Bee ., 1922, 13, 148 — 149). — Ten grams of acetic anhydride are 
weighed out into a 250 c.c. flask, diluted with 75 c.c. of water 
free from carbon dioxide, and heated on a water-bath for fifteen 
minutes under a reflux condenser. The product is diluted to 500 c.c. 
with a further quantity of carbon dioxide-free water, and 50 c!c. 
are titrated with iVy2-potassium hydroxide solution free from 
carbonate. The percentage of acetic anhydride present is then 
(c>c. N/2 KOH used x 17*144) — 570*45. The necessity for using 
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water and alkali free from carbon dioxide is emphasised. The 
latter is readily obtained by mixing 1000 o.o. of ordinary potassium 
hydroxide solution with 60 c.e. of milk of lime, and after keeping 
one or more days the clear liquid is syphoned off and standardised. 

G. F. M. 

Detection and Estimation of Free Sulphuric Acid and 
Sulphoacetates in Cellulose Acetates. M. Entat and E. 
Vulquin (Ann. Chim. analyt ., 1922, 4 , 131 — 135). — To estimate 
free sulphuric acid, 10 grams of the cellulose acetate are digested 
for thirty minutes with 200 c.e. of water at 15°, the mixture is 
then filtered, and the filtrate is titrated with standardised barium 
hydroxide solution, the end-point being determined electrometrically . 
There is a sharp break in the titration curve when all the free 
sulphuric acid has been neutralised. None of the samples examined 
by the authors contained free sulphuric acid, and it is suggested 
that this acid is not present in normal cellulose acetates, the 
quantities found by other observers being actually due to the 
presence of alkali or alkaline- earth sulphates, aoetic acid giving 
the acid reaction. Cellulose acetate prepared by methods involving 
the use of sulphuric acid as catalyst invariably contains sulpho- 
acetic acid combined with the cellulose ester. The sulphoacetate 
is estimated by heating 10 grams of the cellulose acetate with 
50 c.c. of water in an autoclave at 125° for five hours ; the sulphuric 
acid resulting from this hydrolysis is then titrated electrometrically. 
The amount of sulphuric acid present as sulphoacetate in well- 
prepared cellulose acetate is always less than 0*03%. W. P. S. 

Determination of the Iodine Value of Aliphatic and 
Aromatic Unsaturated Compounds. D. Holde, P. Werner, 
Ida Tacke, and C. Wilke (Chem. Umschau , 1922, 29 , 185 — 188). — 
The determination of the iodine value is a valuable criterion of the 
purity of higher unsaturated fatty acids and their derivatives when 
other methods, such as molecular weight and melting point deter- 
minations, fail, and has been used by Holde and Wilke in the 
case of erucic acid (this vol., i, 317). For this purpose, the Hanus 
reagent (10 grams of iodine monobromide in 500 c.c. of glacial 
acetic acid) is preferred, as it gives results in close agreement with 
those obtained with Hiibl’s reagent, and is more easily prepared, 
more stable, and more rapid in action, fifteen minutes being sufficient, 
with about 50% excess of the reagent, for the completion of the 
reaction. Accurate results are also obtained with aromatic un- 
saturated compounds, for example, safrole, under similar conditions. 
Nevertheless, as is well known, anomalous results are given by the 
Hiibl-Waller reagent, and by Wijs’s reagent for cholesterol and 
phytosterol, the former giving abnormally low, and the latter 
abnormally high results. With the original Hiibl solution, however, 
consistent, although slightly high results (73 — 77 compared with 
65-7 theoretical) were obtained with cholesterol, but with phyto- 
sterol values varying from 41 to 76 were obtained, according to 
the duration of the reaction and the excess of Hiibl solution 
employed. With both alcohols, Wijs’s solution gave values of 
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about 135, that is, approximately double the theoretical. A 
similar difference in the results obtained with the Hubl- Waller and 
with Wijs’s reagents has been observed with mineral lubricating 
oils and with naphthenic acids, which may indicate the presence 
of cholesterol derivatives in these products. G. P. M. 

Estimation of the Various Acids of Wine. Th. von Fellen- 
berg (Z. Unters. Nahr . Oenussm 1922, 43, 217 — 255). — The author 
has developed a scheme of analysis by means of which the separate 
proportions of weak organic acids (tannic aoids) and of tartaric, 
mafic, succinic, and lactic acids may be estimated. [Cf. J. Soc. 
Chem. Ini ., 1922, 514a.] T. H. P. 

A Colorimetric Method for the Estimation of Homogentisic 
Acid in Urine. A. P. Briggs ( J , Biol . Chem., 1922, 51, 453— 
454) — The method depends on the reduction of phosphomolybdic 
acid by homogentisic aoid (cf. Bell and Doisy, A., 1920, ii, 769). 
The diluted urine is treated first with a solution containing 5% of 
ammonium molybdate in 5iV-sulphuric acid and then with a 1% 
solution of potassium dihydrogen phosphate. The colour pro- 
duced is compared with a quinol standard, experiments having 
shown that 1 mg. of quinol is equivalent to 0*79 mg. of homo- 
gentisio acid. Albumin and sulphides interfere with the reaction, 
but these may be removed, if present, by means of trichloroacetic 
acid and silver sulphate. E. S. 

Estimation of the Iodine-Bromine Number without using 
Potassium Iodide. L. W. Winkler ( Z . Unters. Nahr . Oenussm., 
1922, 43, 201 — 204). — The use of potassium iodide in this estim- 
ation can be avoided by treating the oil or fat with excess of 
bromine, adding a solution of arsenious oxide, and titrating the 
excess of the latter with potassium bromate solution. A blank 
estimation is carried out, using the same quantities of the reagents 
as for the actual estimation and allowing them to react for the 
same length of time. The results are almost identical with those 
obtained from using potassium iodide solution according to the 
original method (ibid., 1916, 32, 358). H. C. R. 

Use of Semi-microchemical and Microchemical Methods 
in Place of Macrochemical Methods in the Analysis of Foods. 

H. LttHRiG (Pharm. Zenlr.-h., 1922, 63, 218—221, 227—232).— 
The Reichert-Meissl, Polenske, saponification, and iodine numbers 
of fats and oils may be estimated on quantities of substance varying 
from 0*02 to 0*2 gram. The procedure employed is similar to that 
used in the methods in their usual form and is described in detail ; 
in the case of the Reichert-Meissl number, the distillation requires 
about five minutes, 10 c.c. of distillate are collected (when 0*1 
gram of fat is taken), and the result obtained must be multiplied 
by 0*9 to obtain the true Reichert-Meissl number. W. P. S. 

The Constants of Indian Beeswax. O. D. Roberts and 
H. T. Islip ( Analyst , 1922, 47, 246 — 251). — Tables are given of 
the constants of twenty-three samples of honeycomb and wax 
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collected under the supervision of District Officers in Bengal, 
Eastern Bengal, and Assam. The low acid values obtained 1 are 
remarkable, being in many cases lower than 6, the figure hitherto 
accepted as the lowest representing unadulterated Indian beeswax. 
Both Weinwurm’s test and Saiamon and Seaber’s test are shown 
to be untrustworthy. H. C. R. 

The Estimation of Aldehydes and Ketones by means of 
Hydroxylamine. A. H. Bennett and F. K. Donovan (Analyst, 
1922, 47, 146). — The method originally proposed for the estim- 
ation of citral in lemon oil (A., 1909, ii, 192) can be applied to 
other aldehydes and ketones. With formaldehyde, acetone, and 
benzaldehyde, very close results are obtained. Carvone requires 
rather more carefully standardised conditions. The analyses of 
citronellal and citral are slightly less accurate. No satisfactory 
results could be obtained for camphor. The hydroxylamine 
hydrochloride used for this process should be recrystallised from 
water, and not from alcohol. A. G. P. 

The System Camphor-Alcohol-Water in Relation to the 
Titration of Camphor-spirit. K. Scheringa (Pharm. Week - 
blad , 1922, 59, 389 — 395). — The proportions of camphor, alcohol, 
and water which can remain in equilibrium in a single-phase 
system at various temperatures have been determined, and the 
results expressed graphically on the ordinary equilateral triangle 
presentation. Known solutions of alcohol and camphor were 
treated with water until a permanent separation occurred, and 
the increase in weight was then determined. 

It is shown that many mixtures can be prepared to satisfy the 
requirements laid down in the Pharmacopoeia, and that in analysing 
the preparation as recommended by titration with water the 
temperature must be kept between 20° and 25°, and also that 
the amount of camphor which can be added and held in solution 
at 15° should be specified. S. I. L. 

The Detection of Vemin. II. Steudel and R. Freise (Z. 

‘ physiol . Chem., 1922, 120, 126 — 129). — Verni n when boiled with 
acetic anhydride containing a small particle of sodium acetate 
and then cooled yields lustrous, pale rose needles, which after twice 
recrystallising from absolute alcohol give colourless prismatic 
needles of triacetylvernin, m. p. 226°, [a]U +2-306°. S. S. Z. 

The “Cotton Wool Plug" Test for Indole. S. N. Gore 
(Indian J . Med. Research , 1921, 8, 505 — 507). — The under-surface 
of the plug is evenly moistened, first with a few drops of a solution 
of 1 gram of ^-dimethylaminobenzaldehyde in 95 c.c, of absolute 
ethyl alcohol and 20 c.c. of hydrochloric acid, and then with a 
few drops of a solution of 1 gram of potassium persulphate in 
100 c.c. of distilled water. The tube containing the plug, pushed 
down to about an inch above the surfaoe of the broth culture, is 
placed upright in a gently boiling water-bath and heated for about 
fifteen minutes. Indole, when present to so small an extent as 
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0*0005 mg. per c.o. of the broth culture, volatilises and develops 
on the plug a rose colour which is viewed through the tube. 

Chemical Abstracts. 

The Detection and Estimation of Monoamino-acids. R. 

Engeland (Z. physiol. Chem. , 1922, 120, 130—140).— The author 
estimated proline by means of his betaine method in glutin and 
elastin. The former protein showed a content of 10-9% and the 
latter of 4*3% of proline. The same method was applied in the 
case of ascitic fluid. Six and a half litres of fluid yielded 0*06 gram, 
of the chloroaurate of the betaine of leucine and 0*025 gram, of the 
chloroaurate of the betaine of lysine by this method. S. S. Z. 

Colorimetric Estimation of the Amino-acid Nitrogen in 
Normal Urine. Otto Folin (J. Biol . Chem ., 1922, 51, 393 — 
394). — Ammonia is removed by shaking with permutite and the 
estimation is then carried out as for blood (cf. this vol., ii, 540). 

E. S. 

The Manipulations Preparatory to the Estimation of 
Amino-acids in Blood. Fernand Petitjean (Bull. Soc. Chim. 
Biol , 1922, 4, 108 — 114). — For the preparation of blood for the 
estimation of its amino-acid content by Van Slyke’s method, the 
author recommends, from the numerous methods which have 
been proposed, decomposition of urea by means of the soja bean, 
followed by precipitation of proteins by the addition of trichloro- 
acetic acid. Details of the technique used are given in the original. 

E. S. 

Estimation of Urea from the Carbon Dioxide Produced by 
Urease. ZoltAn Asz6di (Biochem. Z ., 1922, 128, *391—395 ; 
cf. A., 1920, ii, 519). — An improvement in Partos’s apparatus is 
described and examples given of its use. H. K. 

A Micro-urease Method for the Estimation of Urea in 
Blood, Secretions, and Tissues. K. L. Gad-Andresen ( J . 
Biol . Chem., 1922, 51, 373 — 376). — The urea is first decomposed 
by means of urease and the ammonia then estimated by the method 
described for ammonia (this vol., ii, 523). A correction is made 
for the ammonia originally present. E. S. 

The Estimation of Guanidine. A. H. Dodd (J. Soc. Chem. 
Ind., 1922, 41, 145 — 147t). — The presence of guanylcarbamide, 
which is likely when guanidine has been prepared from dicyanodi- 
amide and dilute acids, interferes with the estimation of guanidine 
as picrate, as this substance also gives an insoluble picrate with 
picric acid or ammonium picrate. It is found, however, that 
guanylcarbamide picrate is much more soluble in sodium hydroxide 
solution than the guanidine compound, and by choosing suitable 
concentrations it is possible to precipitate the latter whilst the 
former is retained in solution. The guanidine solution, of less than 
1% strength, is added to 50 c.c. of the precipitant consisting of a 
solution of 20 grams of picric acid in 100 c.c. of ^/1-sodium hydr- 
oxide solution. The precipitation is carried out in hot solutions 
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(90°), and the mixture kept for at least six hours before filtering 
through a Gooch crucible. The correction which would have to 
be applied to the weight of picrate obtained on account of its slight 
solubility in water can only be determined for each individual case, 
but empirically it was found that under the conditions above 
mentioned washing the precipitate with only 50 c.c. of water left 
just about sufficient sodium picrate behind to compensate for the 
solubility of guanidine picrate. It was found incidentally that 
precipitation of guanylcarbamide by neutral sodium picrate was a 
distinct improvement on the use of picric acid. G. F. M. 

The Method of Estimating Allylthiocarbimide in Mustard 
Flour. E. Luce and A. Doucet (J. Pharm. Chim ., 1922, 25, 458 — 
464). — In estimating allylthiocarbimide by Dieterich’s method, using 
ammoniacal silver nitrate, exact results may be obtained either 
volumetrically or gravimetrically, providing certain precautions 
are observed. In the case of mustard flour, the reaction is com- 
plete after six hours’ contact even in the cold. Rise in temperature 
and extension of the time of maceration are both followed by a 
secondary reaction which destroys some of the essence formed at 
first, and hence a low figure is obtained. During the first hour of 
maceration, this secondary reaction is negligible whatever the tem- 
perature may be. Hence to obtain accurate results the duration 
of the maceration should be reduced to one hour and the essence 
left in contact with the ammoniacal silver nitrate in the cold for 
six hours or at 80 — 85° for one hour, using a flask with a reflux 
condenser. W. G. 

Characteristics of Identity of a Water Distilled from the 
Cherry Laurel Henri Pecker (J. Pharm. Chim ., 1922, [vii], 25, 
424 — 429). — The distillate from the cherry laurel as officially 
prepared and containing 1 gram of hydrocyanic acid per litre 
should also contain a marked amount of benzaldehyde, usually 
above 3 grams per litre. Under such conditions, the amount of 
free hydrocyanic acid does not exceed 0*25 gram per litre. The 
distillate should give an almost immediate precipitate, in the cold, 
with Denner's phenylhydrazine reagent, and with a solution of 
ammonium molybdate in^sulphuric acid should give a deep blue 
colour. W. G. 

Potentiometric Titrations of and by means of Potassium 
Ferrocyanide. I. The Titration of Potassium Ferrocyanide 
by means of Potassium Permanganate. I. M. Kolthoff 
(Bee. trav. chim ., 1922, 41, 343 — 352; cf. Kelley and Bohn, A., 
1920, ii, 134). — In the potentiometric titration of ferrocyanides 
by means of potassium permanganate, the former solution should 
contain sufficient acid to prevent the precipitation of potassium 
manganese ferrocyanide, KoMnFeCy 6 . The acid may be either 
hydrochloric or sulphuric, the change of potential denoting the 
end-point being smaller with the former, but constant potential is 
more rapidly attained than with sulphuric acid. The author’s 
experiments fail to confirm the objection that an error is intro- 
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duoed owing to the liberation of chlorine by the action of hydro- 
chloric acid on the permanganate. The method is accurate with 
fenocyanide solutions of very small concentration. It is advan- 
tageous to add a definite quantity of potassium ferricyanide before 
titration, as, by this means, atmospheric oxidation of the ferro- 
cyanide is avoided. The necessary stirring is effected by passing 
a current of carbon dioxide through the mixture. Details of 
experimental results with ferrocyanide solutions of different con- 
centrations and in the presence of different amounts of both acids 
are given. H. J. E. 

The Estimation of Uric Acid in Tissue Extracts. H. 

Steudel and K. Suzuki (Z. physiol. Chem., 1922, 119, 166 — 
171). — The fresh spleen from cattle contains substances other 
than uric acid which reduce phosphotungstic acid to blue com- 
pounds. Jt is therefore pointed out that in order to obtain trust- 
worthy results with Folin’s method for the estimation of uric acid 
in tissues it is necessary to isolate the uric acid quantitatively 
previously to estimating it colorimetrically. S. S. Z. 

Methods for the Estimation of the Alkaloids. Paul Herzig 
(Arch. Pharm., 1922, 259, 249 — 308). — A comprehensive and 
critical survey of all the known methods, gravimetric, volumetric, 
colorimetric, refractometric, and polarimetric, for the estimation 
of alkaloids. Direct weighing, although possessing many obvious 
advantages, has the great disadvantage that it is difficult without 
loss to isolate the alkaloid in a sufficiently pure condition. Of 
all the methods suggested for weighing as insoluble salts or double 
salts only precipitation by picric acid, phospho- or silico-tungstic 
acid, or picrolonic acid (ffinitrophenylmethylpyrazolone) have any 
practical value, and of these only the latter is considered really 
useful for practical purposes, and even here comparative estim- 
ations made on nux vomica seeds and extracts showed that the 
results obtained were always 2-5 — 5% low. Of the volumetric 
methods titration with standard acid is the most generally em- 
ployed, iodometric estimations are not to be recommended, but 
iodometric estimation with iodide-iodate of the excess of acid 
unneutralised by the alkaloid gives good results except in the case 
of feebly basic alkaloids the sulphates of which are much dissociated, 
for example, narcotine, pilocarpine, and purine derivatives, and is 
particularly useful if much colouring matter is present. Volu- 
metric precipitation methods using Meyer’s reagent, phospho- 
molybdic acid, potassium ferrocyanide, or picric acid are regardod 
as inexact except in special cases such as ferrocyanide for the 
estimation of strychnine in presence of brucine, and picric acid for 
the cinchona alkaloids. Quantitative colorimetric and optical 
methods all demand the isolation of the alkaloid in a colourless 
condition, and they are often cumbersome as well, and consequently 
are very little used. G. F. M. 

The Titration of the Cinchona Alkaloids and their Salts. 

N. Schoorl (Bee. trav. chim., 1922, 41, 228 — 235; Pharm . Week - 
Vlad, 1922, 59, *369 — 374). — The neutralisation curves of quinine 
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and hydrochloric acid have been determined, using methyl-orange, 
methyl-red, neutral-red and phenolphthalein as indicators, both 
in aqueous solution and in 50% alcohol. The addition of alcohol 
to the aqueous solution diminishes the dissociation constant of 
quinine, thus rendering the base less alkaline and increasing the 
hydrolysis of the salts; but as the dissociation constant of the 
indicators is diminished at the same time, the experimental results 
obtained in alcoholic solution may appear to contradict this state- 
ment. Methyl-orange and methyl-yellow are unsuitable owing 
to indefinite end-points. Titration of quinine as a monacid base 
can be carried out very accurately with the use of methyl-red. 
The monohydrochloride is alkaline to methyl-red and acid to 
neutral-red; this property may be made use of, not only for 
quinine, but also in the case of the other cinchona alkaloids. 
Cinchonine gives similar results. Experimental details of the 
titrations are given. - H. J. E. 

[Detection of] Quinotoxine in Quinine Salts. Domenico 
Ganassini (Boll. Chim. Farm., 1922, 61 , 193 — 19#). — The presence 
of quinotoxine in a salt of quinine may be detected as follows : 
The salt is dissolved in water, if necessary with addition of sulphuric 
acid, and the solution rendered alkaline by means of sodium 
hydroxide and extracted with ether or chloroform. After separ- 
ation of the solution and evaporation of the solvent, part of the 
residue is carefully evaporated to dryness with a few drops of 
concentrated nitric acid. If quinotoxine is present, the residue 
thus obtained is deep yellow and is turned intense brownish-yellow 
by ammonia solution. The remainder of the residue from the 
solvent is dissolved in a little warm water acidified with acetic 
acid and the solution filtered if necessary. One portion is shaken 
with a little sodium nitrite, the nitrous acid liberated converting 
the quinotoxine into its nitroso- and nitroso-oximino-derivatives, 
which form a yellow precipitate ; on quinine, nitrous acid has no 
action. Another portion is shaken with a drop of phenylhydrazine, 
the quinotoxine phenylhydrazone formed being gradually deposited 
as a precipitate which ultimately becomes deep orange-yellow; 
here also quinine remains unaffected. Bromophenylhydrazine 
gives a deep red coloration with quinotoxine. Solutions of quinine 
salts which turn yellow when sterilised probably contain quinotoxine 
ancf should not be employed for medicinal purposes. T. H. P. 

Colorimetric Methods for the Separate Estimation of 
Tyrosine, Tryptophan, and Cystine in Proteins. Otto Folin 
and Joseph M. Looney ( J . Biol. Chem ., 1922, 51 , 421 — 434). — 
Certain defects in the method of Folin and Denis (A., 1912, ii, 1012) 
for the estimation of tyrosine are remedied, and an extension is 
made to include the separate estimation of tryptophan and cystine. 
When tryptophan is to be estimated, the protein is hydrolysed by 
means of barium hydroxide to avoid loss due to humin formation. 
In the case of cystine, which is decomposed by boiling alkali hydr- 
oxides, acid-hydrolysis is used. For the estimation of tyrosine and 
tryptophan, the hydrolysate, which must contain between 3-5% and 
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7*5% of sulphuric acid, is filtered from barium sulphate, and trypto- 
phan is precipitated from an aliquot part of tne filtrate by the 
addition of Hopkins and Cole’s mercuric sulphate reagent. After 
separation by centrifuging, tyrosine is estimated colorimetrically in 
the supernatant liquid by means of Folin and Denis’s phenol 
reagent in the presence of sodium carbonate and sodium cyanide. 
The estimation of tryptophan is made similarly in the solution 
obtained by dissolving the mercuric sulphate precipitate in sodium 
cyanide. In the case of cystine, sodium carbonate is added to the 
hydrolysate and the cystine is reduced by means of sodium sulphite. 
The colour produced on addition of the uric acid reagent is then 
compared with a standard. Results of the application of the 
method to a number of proteins are given. E. S. 

A System of Blood Analysis. Suppl. III. A New Colori- 
metric Method for the Estimation of the Amino-acid Nitrogen 
in Blood. Otto Folin [with Hsien Wu] (J. Biol Chem ., 1922, 
51, 377—391 ; cf. A., 1919, ii, 308 ; A., 1920, ii, 337).— The method 
described is applicable to the tungstic acid filtrate and depends on 
the red coloration which is produced when amino-acids react with 
P-naphthaquinonesulphonic acid in alkaline solution. Five or 10 c.c. 
of the filtrate are used. One per cent, sodium carbonate and a 
0*5% solution of the sodium salt of the sulphonic acid are added 
under specified conditions and the mixture is left for thirty hours 
in the dark. The colour is then intensified by the addition of an 
acetic acid-sodium acetate solution, after which the surplus quinone 
is decolorised by means of a 4% solution of sodium thiosulphate. 
A glycine solution is used as a standard. In the cases of histidine 
and tryptophan only one nitrogen atom reacts. Proline, trypto- 
phan, arginine, and, to a lesser extent, alanine give unsatisfactory 
results. Ammonia also gives the coloration with the reagent, but 
this may be neglected in blood analysis. The blue colour which 
indole gives with p-naphthaquinonesulphonic acid is not produced 
under the conditions of alkalinity used in the estimation. E. S. 

Use of the Conventional Carbon Factor in Estimating Soil 
Organic Matter. J. W. Read and R. H. Ridgell (Sotl Sci ., 
1922, 13, 1 — 6). — In soil analysis it is usually assumed that 68% 
of carbon represents 100% of organic substance, this ratio being 
based on the results obtained by various observers. Estimations 
of the carbon content of thirty-seven surface soils from different 
parts of the United States showed that the percentage varied from 
30-20 to 66-27, the average being 49-26, which is about 9% below 
the accepted value. The authors consider that the trustworthiness 
of any carbon factor is doubtful ; if one is employed, more accurate 
results will be obtained if it is based on 50 to 52% of carbon. 

W. P. S. 
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Optical Properties of certain Substances important in 
Microchemistry. Luigi Raiteri (Atti R. Accad . Lincei, 1922, 
[v], 31, i, 112 — 116). — The following refractive indices have been 
measured : sodium uranylacetate, 1*5082 (A =535), 1*5044 (589), 
1*5003 (671); sodium sihcofluoride, 1*3112 (677), 1*3125 (589), 
1*3132 (535), 1*3146 (458) ; potassium silicofluoride, 1 *339 ; potassium 
platinichloride, 1*8103 (677), 1*8209 (606), 1*8353 (535), 1*856 (458). 

T. H. P. 

Aspects of the Neon Spectrum. Laurence St. C. Broug- 
hall (Phil. Mag ., 1922, [vi], 44, 204 — 214; cf. this vol., ii, 213). — 
An attempt to explain the spectrum of neon by the application of 
the principles of Bohr and by the employment of the Langmuir 
hypothesis of the cubic atom. After making certain assumptions 
with regard to the axes of revolution of the outer electrons and 
taking the value 2c=l*30xl0~ 9 cm. for the radius of the neon 
atom (W. L. Bragg, A., 1920, ii, 537), it is shown that the radius 
of the orbit of the two inner electrons in the normal atom is 
r=6*19xl0 9 cm. This figure does not apply to the atom in the 
gaseous state. From these two values of c and r the wave-lengths 
of the spectral lines have been calculated. The discussion of the 
ionised atom is very complex, the general mathematical treatment 
being impossible without further experimental evidence. Ionisa- 
tion may occur by an electron penetrating the nucleus of the neon 
atom. The result of the alteration in the charge on the nucleus 
is to increase the number of lines in the part of the spectrum of 
greater wave-length. W. E. G. 

o 

The Structure of the Line A =6708 A. of the Isotopes 
of Lithium. J. C. McLennan and D. S. Ainslie (Proc. Roy . 
Soc.y 1922, [A], 101, 342 — 348). — When strong arcs are maintained 
in the vapour of metallic lithium the wave-length A =6708 A. 
consisted of a close quartet with separations of 0*128 A., 0*173 A., 
and 0*165 A. It is possible that these lines are two doublets of 
Li 6 and Li 7 . The doublet of Li 7 should be about sixteen times as 
intense as that of the Li 6 form. If a and c of the four components 
is ascribed to Li fl and the components b and d to Li 7 , then the 
relative intensities would fit the relative amounts of isotopes 
present. On this basis, the doublet separation of Li 6 would be 
0*301 A. and for Li 7 0*338 A., instead of 0*55 A. calculated on the 
basis of the law known to hold for the other alkali elements. The 
isotope separation on this view would be 0*128 A. to 0*165 A. If 
a and b and c and d are the two doublets, the average isotope 
separation would be 0*32 A. Line A=6103*77 A. consisted of at 
least three well-defined components and A=4602*37 A., although 
difficult to resolve, had as a minimum two components. 

W. E. G. 

20 


vol. oxxn. u. 
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The Absorption Spectrum of Sulphur for X-Rays. 

Axel Lindh (Compt. rend., 1922, 175, 25 — 27).— A study of the 
absorption spectra of sulphur in its different combinations shows 
that, as in the case of chlorine (A., 1921, ii, 344), the limits of 
absorption K for sulphur are displaced towards the shorter wave- 
lengths for the higher valencies. The differences between bivalent 
and quadrivalent and sexavalent sulphur respectively corresponds 
with 7 and 11 volts. The absorption spectra of the thiosulphates 
offer a special interest in that they show two different limits of 
absorption, one corresponding with bivalent sulphur and the 
other with sexavalent sulphur. W. G. 

The Precise Measure of the Layers of Energy of the 
Barium Atom and the Appearance of the L-Spectrum of 
Ionisation. A. Dawiliier (Compt. rend., 1922, 174, 1543 — 
1546). — Using the method previously described (A., 1921, ii, 421, 
475 ; this vol., ii, 463), the author has studied the high frequency 
spectrum of barium. The photographs show two white rays, 
L x and Z 2 , the positions of which coincide with those of the limits 
of absorption. These two rays are immediately followed by two 
weak black lines of slightly greater wave-length. From these 
rays the energy of the layers of low' frequency has been measured, 
and for the layer P the value found is 7*0 ±03 volts, although 
the ionisation potential of barium vapour has been found to be 
5*2 volts. The doublet y 2 y 7 has been found for barium, y 3 being 
much more intense than y 7 , and each of these rays has a satellite 
of greater wave-length. Further, a number of weak rays have 
been found which are satellites of the principal rays, and certain 
lines of ionisation have been noted and measured. The wave- 
lengths of the X-rays for barium are tabulated and their inten- 
sities given, and amongst these are certain new lines which cannot 
at present be attributed with certainty to barium. W. G. 

A New Absorption Phenomenon Observed in the Domain 
of X-Rays. — M. be Broglie and A. Dauvillier (Compt. rend., 
1922, 174, 1546 — 1548). — The existence of absorption rays in the 
neighbourhood of the limits of high frequency has previously 
been recorded (A., 1920, ii, 655 ; 1921, ii, 475). A study of 

the L emission spectrum of barium, without the interposition 
of any screen, has shown such rays to be much more apparent 
and without any absorption band being visible (preceding abstract). 
This phenomenon is attributed to the state of intense ionisation 
in which the barium atoms occupying the focus of the anticathode 
are found. W. G. 

Spectral Study of the Triboluminescence of Sucrose. 

Henri Longchambon (Compt. rend., 1922, 174, 1633 — 1634). — 
The spectrum of triboluminescence of sucrose shows almost all 
the constituents of the second positive band spectrum of nitrogen 
and no others. The triboluminescence of sugar is thus due to a 
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discharge in the air between two solid particles which have just 
been suddenly separated and are electrically charged. A tri- 
boluminescent effect may be obtained in a tube in which sugar 
has been finely powdered by shaWng, the tube being evacuated by 
sudden compression or expansion of the residual air. W. G. 

The Fluorescence of Mercury Vapour Excited by Rontgen 
Rays. J. Steph. van der Lingen (Z. Pkysik , 1922, 10, 38 — 40). 
— The fluorescence spectrum of mercury vapour at low densities, 
obtained with soft Rontgen rays, consists of two structureless 
bands and five emission lines. The bands reach from 4350 to 5500 
and from 3100 to 3600 A., and have their maxima at 4350 and at 
3300 A. The emission lines are 3140 A., 3660 A., 4050 A., 4350 A., 
and 5500 A. The spectrum excited by Rontgen rays is in no 
way similar to that excited by ultra-violet light, between 1860 
and 2550 A., with the possible exception of bands in the visible 
spectrum. In no case was any trace found of the lines 2536 and 
2346 A. discovered by Steubing (Physikal. Z., 1909, 10, 797). 

W. E. G. 

The Characteristic Rontgen Radiation from Carbon and 
Boron. J. Holtsmark ( Physikal . Z ., 1922, 23, 252 — 255). — 
Measurements are made of the K radiation for boron and carbon, 
and these are compared with the previous values of Richardson 
and Bazzoni (this vol., ii, 14), Hughes (this vol., ii, 184), and 
Kurth (Physical Rev., 1921, 18, 461). The wave-lengths of the 
K radiation of carbon and boron are A=42-9 and A- 83*6, 
respectively. The boron point is not in line with the K tt emission 
points for other elements. Theoretical reasons are advanced to 
account for this deviation. W. E. G. 

The Chemical Action of Penetrating Radium Rays. 
XIV. The Action on Oxalic Acid, Potassium Tetr oxalate, 
and Potassium Chlorate. Anton Kailan (Monatsh., 1922, 43, 
1 — 12). — When a 0*01 JV-solution of oxalic acid was exposed for 
2136 hours to the action of the rays from about 100 mg. of radium, 
a considerable loss of acidity occuired and a smaller loss of reducing 
power when titrated with permanganate. The radiated solution 
contained also formic acid and an aldehyde. The quantitative 
determinations showed that the greater part of the oxalic acid 
which disappears decomposes according to the equation C 2 H 2 0 4 — 
C0 2 +H’C0 2 H. Some hydrogen peroxide is formed according to 
the equation C 2 H 2 0 4 — 2CO +H 2 0 2 , and this causes the apparent 
loss of oxalic acid, as shown by the permanganate titration, to 
be smaller than the loss estimated by acidity. From previous 
work on the equilibrium of hydrogen peroxide under the influence 
of radium rays (this vol., ii, 466) it is concluded that the decom- 
position of the oxalic acid is not conditioned by hydrogen peroxide 
formation. In presence of uranium nitrate, oxalic acid disappeared 
at the same rate under the influence of radium rays as in its absence, 
. 20—2 
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but no formic acid was found in the radiated solution. Experi- 
ments showed that the decomposition of formic acid by the rays 
was not accelerated by uranium nitrate, and it must be concluded 
that no formic acid is produced from the oxalic acid when the 
uranium salt is present. On the other hand, more hydrogen 
peroxide is formed, as shown by the permanganate titre of the 
radiated solution. The ratio of number of molecules affected by 
the rays, m, to number of ion pairs, n , is in each case 0*3, whether 
calculated on oxalic acid or hydrogen peroxide. 

Under the influence of rays from a quartz mercury lamp, in 
absence of uranium salt decomposition of the oxalic acid occurred 
without formation of formic acid, whilst in presence of uranium 
salt much formic acid appeared and the permanganate titre fell 
more rapidly than the acidity. 

When potassium tetroxalate solution was exposed to radium 
rays, less formic acid and more hydrogen peroxide was produced 
than when oxalic acid w r as used. The lower hydrogen-ion con- 
centration might have led to more rapid decomposition of the 
formic acid. The rays from the quartz mercury lamp resulted 
in hydrogen peroxide formation but no formic acid ; in presence, 
however, of uranium nitrate 1 mol. of formic acid was found for 
each mol. of oxalic acid disappearing. 

Potassium chlorate in 0*1 N- to O-OlX-solution undergoes very 
slight reduction to chloride by prolonged action of radium rays 
at 8 — 14°. After sixty-four hours’ exposure at 45 — 50° to the 
rays of a quartz mercury lamp there was only slight reduction, 
about equal to that produced by 1000 hours’ exposure to radium 
rays. E. H. R. 

The Binding of Electrons by Atoms. J. W. Nicholson 
(Phil. Mag., 1922, [vi], 44, 193 — 203). — A mathematical paper in 
which it is shown that the hyperbolic orbits of Epstein which 
have been used extensively in the interpretation of certain groups 
of X-rays rest on a mathematical error. A determinate and finite 
value of W cannot be obtained for an electron moving about any 
atomic nucleus, if the path involved takes the electron to infinity. 

W. E. G. 

New Differential Method for the Measurement of the 
Conductivity of Electrolytes. L. Rolla and L. Mazza ( Gazzetla , 
1922, 52, i, 421 — 428). — The apparatus used in this method consists 
of an induction coil, /, a resistance box, R, a telephone, T, and 
three coils, P v P 2 , and S , wound on an iron core. P x and P 2 have 
equal resistances and coefficients of self-induction, and the three 
coils together form a differential transformer with two primary 
circuits and one secondary.' 

The electrolytic resistance, X, to be measured is connected, in 
series with the induotion circuit, P v to the terminals of the induc- 
tion coil ; the resistance box is similarly connected, in series with 
P 2i to the same terminals so that the current at any moment flows 
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through P 3 and P a in opposite directions. 8 is connected directly 
to the telephone. 

Consideration of the two circuits XP x I and RP 2 I shows that 
P x and P 2 produce at any instant two opposite magnetic fluxes, 
F 1 and P 2 > resultant flux being F l —F 2 . When F 1 —F 2 = : -Q, 
the E.M.F. induced in 8 is zero and the telephone is silent ; this 
condition is evidently satisfied when X and It are equal. The 
arrangement of Pi> F 2 , and 8 on a cylindrical iron core gives poor 
results, but if the core consists of two L-shaped pieces juxtaposed 
to form a rectangle and P x and P 2 be wound together on one long 
side and 8 , composed of three separate coils capable of being grouped 
variously, be wound on the opposite long side of the core, excellent 
results are obtained. The sensitiveness of the method may be 
greatly increased by the use of the audion. T. H. P. 

The Electromotive Properties of Magnesium and the 
Potentiometric and Thermal Analysis of the System 
Magnesium — Mercury. R. Ph. Beck (Rec. trav. chim. } 1922, 
41 , 353 — 399). — The normal potential of magnesium has not been 
ascertained with certainty, and as some magnesium amalgams in 
contact with solutions appear to yield as great a potential difference 
as the metal itself, the author has extended the work of Cambi 
and jSperoni (A., 1915, ii, 453) on the thermal analysis of magnesium 
amalgams in an endeavour to complete the fusion diagram, to in- 
vestigate the potential differences due to amalgam as compared 
with those due to the pure metal, and to ascertain whether the 
values obtained for the potential are in accord with the dilution law. 
The figures given by Cambi and Speroni (loc. cit.) for amalgams 
containing from 70 to 84 atomic % of mercury are confirmed ; 
no measurements were made for higher percentages. The follow- 
ing compounds were found in the system : MgHg 2 , transition 
temperature 170°, at which it is coexistent with MgHg ; MgHg, 
m. p. 625° ; Mg 3 Hg 2 , m. p. 562° ; Mg 2 Hg, m. p. 580° ; and the thermal 
diagram is given and discussed in detail. The existence of Mg 10 Hg, 
stated by Kremann and Muller, is disproved ; it is suggested that 
their mixtures were not sufficiently heated to attain equilibrium. 
The vapour pressures of two amalgams were measured, but little 
value is claimed for the results owing to experimental difficulties ; 
similar measurements made by Kremann and Muller are criticised 
for the same reason. 

Determinations of the potential differences between amalgams 
varying from 0 — 60 atomic % of mercury in a solution of anhydrous 
magnesium chloride of 0 * 1 982 A -concentration in ethyl alcohol 
against a calomel electrode were made. The results obtained show 
considerable fluctuations with change of composition of the amalgam, 
but no conclusion is drawn that these correspond with new phases. 
It seems, however, that no mixture or compound of the two con- 
stituents is more negative than magnesium itself. The author 
points out that the usual method of preparing amalgams for such 
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experiments does not exclude the possibility of working with a 
metastable substance and that measurements made against aqueous 
solutions may give too low a value but never too high. Further, if 
the potential difference undergoes the normal change on dilution, 
this would tend to confirm the accuracy of the figure obtained. 
But in the case of magnesium, the potential becomes less positive 
with increasing dilution. In order to compare the potential of 
magnesium and of magnesium amalgams in contact with neutral 
acid and alkaline solutions, several series of experiments were 
carried out in which the measurement was made in open vessels, 
using a normal calomel electrode. The conclusions drawn are that 
the potential of magnesium may be measured in acid solution and 
that the figures obtained differ but little from those for magnesium 
amalgams, that in neutral solution atmospheric oxygen may cause 
the metal to be somewhat passive, and that in alkaline solution 
there is a considerable tendency towards passivity. In the case of 
magnesium in contact with solutions of magnesium sulphate of 
various concentrations, the results appear to contradict the 
hypothesis put forward by Kistiakowsky (A., 1910, ii, 258), that 
magnesium passing into solution from an electrode is primarily 
transformed into the hydroxide. In acid solutions of different 
concentrations, the potential becomes more negative with increasing 
dilution; the figure finally reached is E„= —1*854. Experiments 
on cathode polarisation of magnesium showed that measurements 
of potential made after interruption of the polarisation are never 
more negative than the highest values obtained for the metal and 
from its amalgam with no current passing. Thus this last figure 
should be considered as very close to the equilibrium potential which 
the author suggests is most probably JS? H = 1*856 — 1*876 volts. 

H. J. E. 

Absorption of Hydrogen by Elements in the Electric 
Discharge Tube. F. H. Newman (Phil. Mag., 1922, [vi], 44, 
215 — 226). — A further study of the behaviour of hydrogen in the 
presence of various elements in a discharge tube (cf. A., 1921, ii, 295). 
Evidence is obtained that the “ clean up ” of hydrogen in a dis- 
charge tube is partly due to chemical changes. On the admission 
of hydrogen, activated by an electric discharge, to the clean surface 
of a sodium-potassium alloy a white, crystalline compound was 
produced which was probably composed of the hydrides of the two 
metals. The white layer slowly changed to a dark grey deposit. 
Similarly, the activated gas gave hydrogen sulphide with sulphur. 
These effects were not due to the ions of the discharge tube, as these 
were eliminated by charged platinum strips before the gas reached 
either the alloy or the sulphur. Measurements were made of the 
rates of disappearance of hydrogen in the presence of sodium- 
potassium alloy, and of sulphur and other elements. A considerable 
proportion of this absorbed hydrogen was recovered when the tube 
was heated at 300°. Nitrogen, on the other hand, cannot be again 
liberated, even when the tube is heated to the softening point. The 
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modifications of hydrogen and nitrogen which are absorbed in the 
discharge tube are probably triatomic. 

The absorption is not entirely due to chemical action, for the 
law of constant proportions does not appear to be followed. 

W. E. G. 

Rapid Electrolysis without Rotating Electrodes. Graham 
Edgar and R. R. Purdum (J. Amer. Chcm . Soc ., 1922, 44, 1267 — 
1270). — Rapid electrolysis may be carried out without the use of 
rotating electrodes if the solution is stirred by means of a current 
of air. A piece of apparatus is described for such analyses. The 
cathode is a platinum gauze cylinder in the centre of which is a 
spiral platinum electrode. The electrodes are contained in a 
glass tube 31 mm. diam. to which are sealed three glass “ airlifts,” 
connected in a single tube at the bottom and entering symmetrically 
about half-way up the wide tube, the seals being made tangentially. 
When air is forced into the apparatus half filled with liquid, both 
vertical and rotational stirring is effected. Experiments are 
described which show that the results obtained with this apparatus 
are equally as good as those obtained with rotating electrodes. 

J. F. S. 

An Electrochemical Study of the Reversible Reduction 
of Organic Compounds. J. B. Conant, H. M. Kahn, L. F. 
Fieser, and S. S. Kurtz, jun. (J. Amer. Chem. Soc., 1922, 44, 
1382 — 1396). — The authors have developed the general equation 
7T = tt' 0 -f 0-0295 log ([A]/[AH 2 ] t — 0 0295 log K X K^ + 0-059 
log [H+] + 0-0295 log JJS^Kg + [H+]/[H+] 2 ) +1} (in which A 
represents the oxidised and AH 2 the reduced form) to express the 
oxidation-reduction potentials of compounds of the type of 
quinone in both acid and alkaline solutions. The potentials of 
six anthraquinonesulphonic acids have been measured by a titra- 
tion method, using titanous chloride and sodium hyposulphite, 
and the results obtained over a wide range of hydrogen-ion concen- 
tration have been found to be in accord with the above equation. 
The validity of the method is shown by determinations of the 
potentials of mixtures of the reduced and oxidised compounds. 

W. G. 

Thermo-regulator. E. B. Starkey and N. E. Gordon 
(J. Ind. Eng. Chem., 1922, 14, 541). — A thermo-regulator is described 
which is capable of giving a steady temperature to 0-05°. The 
regulator consists of a U-tube, connected through a short vertical 
capillary with a toluene container. The U-tube and capillary are 
filled with mercury, the two ends of which are connected with 
wires which form one of the leads of the heating lamp. Expansion 
of the toluene causes the mercury to be pushed away from one wire 
and so break the circuit, whilst contraction remakes the circuit. 
Corrosion of the mercury is prevented by filling the space above 
the mercury with an inert gas. J. F. S. 
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Entropy of the Elements and the Periodic System. W. 

Herz (Z. Elektrochem.y 1922, 28, 258 — 259).— A theoretical paper 
in which the author shows that the entropy of the elements varies 
regularly in keeping with the arrangement of the elements in the 
periodic system. Using the entropy values calculated by Lewis 
and Gibson (A., 1918, ii, 29), it is shown that in any group of the 
periodic system the value of the entropy increases with increasing 
atomic weight in the case of the metallic elements, the elements 
of the fourth group and the inactive gases, whilst the electro- 
negative elements of the oxygen and halogen groups have decreas- 
ing entropies with increasing atomic weights. J. F. S. 

Proposal for the Fixing of a Unit of Measurement in 
Thermochemistry. W. SwientoslawskI (Roczniki Chemji , 1921 , 
1, 479 — 487; cf. A., 1921, ii, 679). — The following proposals were 
put forward at the International Chemical Conference at Brussels in 

1921. The heat of combustion of 1 gram of benzoic acid, in cal. at 
15°, should be taken as the unit, rather than that of cane-sugar, 
which is hygroscopic, or of naphthalene, which is liable to sublime. 
By using one substance only for the standard, many constant 
calorimetrical corrections would not be needed, and a simpler 
formula could be used. Certain discrepancies in the values for the 
heat of combustion of benzoic acid, as obtained by various workers, 
are pointed out, and also in the ratios for the heats of combustion 
of benzoic acid, cane-sugar, and naphthalene. It is proposed that 
the heat of combustion of benzoic acid at constant volume be 
taken provisionally as 6321 cal., with the proviso that the determin- 
ation of this value be repeated as soon as possible, with the greatest 
possible accuracy, using the method of adiabatic measurements. 

R. T. 

Temperatures of Combustion. J. Bronn ( Z . angew. Chem ., 

1922, 35, 328). — The temperature of combustion of a gas is calcu- 
lated from the heat of combustion and the specific heat of the 
products of combustion. An accepted figure for the combustion 
of hydrogen in pure oxygen is 6670°, which would presume the specific 
heat of steam to be 0*485. It is shown that the specific heat at 
4000° may be taken at 0*85, from which the temperature of com- 
bustion may be calculated to be 3900°. The temperatures for 
carbon monoxide (5000°), methane (4400°), and acetylene (6200°) 
are given. The temperatures of combustion of gases are greatly in- 
fluenced by their velocities of flame propagation, except in so far 
as flameless combustion affects the result. The velocities of flame 
propagation of ethylene, acetylene, and benzene differ. H. M. 

Thermochemical Researches on Oximes. I. Ket oximes 
not Exhibiting Stereoisomerism. Alicja Dorabialska 
(Roczniki Chemji , 1921, 1,424 — 447). — The heats of certain reactions 
of some ketoximes are measured. From the results so obtained, and 
from those obtained previously (W. Swientoslawskf, A., 1919, 2, 
336), various generalisations are made. The ketoximes used were 
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acetoxime, phenylmethylketoxime, and diphenylketoxime. The 
chief reactions studied are the formation of the hydrochloride of 
the oxime, its solution in 10% sodium hydroxide solution, and the 
formation of the sodium salt of the oxime. The results obtained, 
together with those calculated from these, are given in the following 
table, where q RCl is the heat of formation of the hydrochloride, 
in ethereal solution. For aqueous solution this is expressed by 
#' HC1 . The heat of the solution of the hydrochloride in 10% sodium 
hydroxide solution is Q HCl , in water, $ HC1 . The heat of solution of 
the oxime in dilute sodium hydroxide solution is q , in water, S , in 
ether, S\ The degree of hydrolysis of sodium salts of these oximes 
is given as v%. Results are expressed in calories per millimole. 


Acetoxime 
Phenylmethyl- 
ketoxime . 
Diphenyl- 
ketoxime . 


?HC1 ffHCl 

10-93 1-19 
8-17 0-51 

7-71 — 


q y% 

5 - 70 39*6 

6 - 34 40-3 

5-80 — 


Qhci & 
17-16 — 1-28 

16-62 — 2**98 

12-61 - 4-06 


'S'hci S' 
- 1-95 - 2-89 

- 3-62 — 

- 6-99 — 


In the case of phenylmethylketoxime, the hydrochloride, pre- 
pared at different temperatures, and from different media, gave 
the same Q R C1 , thus showing that no stereoisomeric modification 
of this oxime is produced under the conditions in question. 

It is concluded that the heat of formation of the hydrochlorides 
of the ketoximes differs little from that of the aldoximes, and 
diminishes as the acidity of the ketoxime increases. The heat of 
solution of these hydrochlorides diminishes with increasing acidity 
of the ketoxime, owing to a parallel increase in the negative heat of 
the solution, and decomposition of the former in water. Finally, 
the negative heat of solution of ketoximes in water appears to be 
greater than that of aldoximes. R. T. 


Pycnometry. R. Saar (Chem. Ztg., 1922, 46, 433 — 435). — Tables 
and formulae are given for calculating specific gravities from one 
temperature to another. W. P. S. 


An Experimental Comparison of the Viscous Pro- 
perties of (a) Carbon Dioxide and Nitrous Oxide ; (5) 
Nitrogen and Carbon Monoxide. C. J. Smith (Proc. Physical 
Soc., 1922, 34, 155 — 164). — The viscous properties of these gases 
have been compared directly by observing the time required by a 
mercury pellet to force a certain volume of the different gases 
through a capillary tube . Measurements were carried out at different 
temperatures, absolute viscosities were obtained by comparison 
with air, and the mean area of collision deduced by using Chapman’s 
formula. 

The viscosities expressed in C.G.S. units xlO"* are: carbon 
dioxide and nitrous oxide, 0*0°, 1*366; 15*0°, 1*441; 100*0°, 1*845. 
Carbon monoxide and nitrogen, 0°, 1*665; 15*0°, 1*737; 100*0°, 
2*118. The mean collision areas in square centimetres are : 
carbon dioxide and nitrous oxide, 0*834 x 10" 16 . Carbon monoxide 
and nitrogen, 0*767 x 10" u . 


20 * 
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The fact that carbon dioxide and nitrous oxide (or carbon mon- 
oxide and nitrogen) have molecular dimensions which are identical 
within experimental error is consistent with Langmuir’s view that 
the outer electron arrangements of these molecules are the same; 
this is also supported by the fact that the viscosities are equal at 
the three temperatures chosen. W. T. 

Theory of Adsorption Processes. A. Eucken ( Z . Elektrochem ., 
1922, 28, 267 — 258). — Polemical; an answer to Polanyi’s criticism 
(this vol., ii, 479) of the author’s paper on the theory of adsorption 
processes (this vol., ii, 262). J. F. S. 

Adsorption in Solution and at Interfaces of Sugars, 
Dextrin, Starch, Gum Arabic, and Egg-albumin, and the 
Mechanism of their Action as Emulsifying Agents. George 
L. Clark and William A. Mann (J. Biol. Chem ., 1922, 52, 157 — 
182). — Measurements were made of the surface tension and vis- 
cosity of solutions of the above substances for a large number of 
concentrations both with and without the addition of electrolytes. 
The interfacial tension between each solution and benzene was 
also measured, and the efficiency of the emulsifying agent with 
respect to both benzene and kerosene estimated. The factors of 
predominating importance in an emulsifying agent appear to be 
viscosity and ability to lower interfacial tension. In the case of 
sugar, viscosity is the more important, whilst with egg-albumin, 
which gave the best emulsions, film formation is of primary import- 
ance. Two types of agglomeration arc distinguished, namely, that 
accompanied by an increase in viscosity, in which coalescence of 
the particles is accompanied by enclosure of water, and that 
producing a decrease in viscosity, in which there is a decrease 
both in surface and amount of bound water. Dextrin and starch, 
considered separately, provide examples of the former type. When 
these substances are considered in relation to one another, however, 
it is found that the viscosity curves run parallel, the curve for 
dextrin being slightly above that for starch, thus resembling the 
viscosity curves of sulphur sols of different degrees of dispersion 
(cf. Oden, A., 1912, ii, 1143). This is considered to be evidence 
that starch and dextrin differ merely in the degree of agglomeration 
(second type) of the particles, and thus to furnish experimental 
proof of the view put forward by Herzfeld and Klinger (A., 1920, 
i, 713). E. S. 

Carrying Down by Precipitates. Paul Dutoit and 
Ed. Grobet (J. Chim. physique , 1922, 19, 328 — 330). — The carrying 
down of soluble salts by precipitates is explained by the authors as 
due to the fact that the adsorption of these substances on the 
surface of the precipitate causes the soluble substance to attain 
locally a value which exceeds its solubility product and hence 
causes its precipitation. With the object of testing this hypothesis, 
the author has estimated calcium in the presence of magnesium 
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salts as oxalate, and barium in the presence of calcium both as 
sulphate and chromate. Two series of experiments were carried 
out, in the first stirring by hand with a glass rod was employed, and 
in the second series very rapid mechanical stirring was used. Very 
different results were obtained in the two series, but the values of 
the second series are in good agreement with the theoretical values, 
thus showing that soluble substances are not appreciably carried 
down by precipitates if the solution is rapidly stirred during the 
mixing. J. F. S. 

The Sorption of Neutral Soap by Wool, and its Bearing 
on Scouring and Milling Processes. British Research 
Association for the Woollen and Worsted Industries 
{Trans. Text. Inst., 1922, 13, 127 — 142). — The sorption of soap 
from aqueous solution by carefully cleansed wool at 25° has been 
studied. Analyses of the solution were made after 'an arbitrarily 
fixed interval, without waiting for equilibrium to be established, 
and corrections were applied for the amount of water sorbed by 
the wool on the assumption that the material contains 15% of 
moisture under ordinary atmospheric conditions and 33% when 
immersed. The results indicate preferential sorption of the 
kation, and it is suggested that the fatty acid is removed from 
solution both by sorption and by precipitation on the fibre. With 
mixtures of soaps of oleic and palmitic acids, preferential sorption 
of oleic acid occurs, but the potassium and sodium oleates are 
almost identical in behaviour. The effect of the fatty acid is 
apparently to lower the sorption of alkali. J. C. W. 

Mordants. I. Wilder D. Bancroft {J. Physical Chem. 1922, 
26, 447 — 470). — A historical review of the use of mordants in 
dyeing. J. S. G. T. 

The Dissociation of Barium Platinichloride. G. Gire 
(Compt. rend., 1922, 174, 1700 — 1703).— The author has measured 
the dissociation pressures of barium platinichloride over the tem- 
perature range 428° to 665°, and has obtained the equation 

log P= -3446-316/T+7-702 log T-17-41669. 

The dissociation of barium platinichloride is an equilibrium of 
the type, sol. + gas r=* sol.-f-#> and the value of Q is calculated to 
be 30*35 cal. for the temperature 948°, which corresponds with a 
pressure of 760 mm. W. G. 

A Rapid Dialyser. A. Gutbier, J. Huber, and W. Schieber 
( Ber ., 1922, 55, [B], 1518 — 1523). — The apparatus consists of a 
wooden disk supporting a framework composed of glass rods in 
the form of a hollow cylinder. The membrane is passed over the 
framework and secured in its natural folds to the wooden disk. 
A stirrer is placed within the vessel, which is mounted in such a 
manner that the frame and stirrer can be rotated in opposite 
directions (the apparatus is fully figured in the original). The 

20*— 2 
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apparatus is placed in an inverted, tubulated bell-jar, through 
the tubulus of which water is admitted, which can be heated or 
cooled by coils placed in the jar; the level of the water and its 
discharge are governed by a lever arrangement. Comparative 
experiments show the dialyser to be much more rapid in its action 
than those of Graham and Zsigmondy-Heyer. In addition to 
rapidity of action, the following advantages are claimed for the 
apparatus : extensive exclusion of external air from the internal 
liquid, from which, however, samples may readily be taken; 
small liability to changes in volume, particularly to dilution of the 
internal liquid ; great safety in action, since only a single piece of 
parchment is used ; simple method of securing a continuous change 
of external water ; the possibility of dialysis at raised or lowered 
temperatures without complicated arrangements. H. W. 

Dolezalek’s Theory of Solutions. K. Herrmann (Z. angew. 
Chem., 1922, 35 , 349 — 351, 353 — 355). — A theoretical paper in 
which liquid mixtures and solutions are differentiated and dis- 
cussed generally and in connexion with the Dolezalek theory of 
solutions. J. F. S. 

Measurement of Solubility by Floating Equilibrium. 
Solubility of Lead Acetate. Merle L. Hundon and W. E. 
Henderson (J. Amer. Chem. Soc., 1922, 44, 1196 — 1203). — A new 
method for the determination of solubility is described. The 
method consists in placing a float, which has been calibrated so 
that it will just sink in a solution of known composition of the 
substance under investigation, into a weighed quantity of the 
saturated solution and adding the solvent until the float just sinks. 
The quantity of solvent added is noted, and from this, the weight 
of the solution taken, and the calibration constant of the float 
the solubility is readily calculated. This method has been applied 
to the determination of the solubility of lead acetate in water at 
temperatures from 0° to 50°. The following values in grams of 
lead acetate per 100 grams of water are recorded : 0°, 19*7 ; 
5°, 23-7; 10°, 29-3; 15°, 35-6; 20°, 44*3; 25°, 55*2; 30°, 69-7; 
35°, 88*9; 40°, 116-0; 45°, 153-0; 50°, 221-0. The method is 
capable of considerable speed or great accuracy, and in ordinary 
circumstances of a considerable amount of both. Some varia- 
tion is found in duplicate experiments at the higher temperatures, 
which is shown to be due to the hydrolysis of the acetate followed 
by subsequent evaporation of acetic acid. J. F. S. 

Influence of Electrolytes on tbe Solubility of Non- 
electrolytes. Andrew McKeown (J. Amer . Chem. Soc., 1922, 
44 , 1203 — 1209). — The heats of solution of ether in various solu- 
tions of sodium chloride have been calculated from Thome’s solu- 
bility data at 15° and 25° (T., 1921, 119 , 262), by means of an 
expression which connects solubility, heat of solution, and tem- 
perature, of the form of the van’t Hoff isochore. Statistical 
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treatment of the phenomena of solution and precipitation leads 
to an expression for solubility, which is in agreement 

with the isochore relation mentioned above. The salting-out effect 
of salt on ether has been examined so far as the effect depends on 
the activities of the ions of the salt. It is shown that the relative 
specific influences of the kation and anion are —21*7 and +671, 
that is, the anion is the predominating factor in the process. 

J. F. S. 

Amorphous Precipitates and Crystalline Sols. F. Haber 
( Ber.y 1922, 55, [2T], 1717 — 1733).— The method of distinguishing 
between the crystalline and amorphous condition depends on the 
ability of crystalline substances to give R6ntgen-ray interference 
fringes. The trustworthiness of the method is dependent on the 
conditions (1) that the lattice constants are not less than the half 
wave-length of the Rontgen rays employed, (ii) that they are not 
much greater, and (iii) that the material under investigation is 
uniform in its lattice properties. 

Crystalline or amorphous, solid masses are obtained by super- 
saturation processes which may be considered to occur in two 
distinct phases, the formation of aggregates and the rearrangement 
of such aggregates, with loss of free energy, into ordered lattice 
formations. The former process can be studied conveniently in 
supercooled, molten masses of a uniform chemical material which 
may be regarded as unarranged molecular aggregates the further 
fate of which depends on their rate of arrangement. With regard 
to the process of arrangement, its energy is known (latent heat of 
liquefaction), and also that it is divisible into two parts, the forma- 
tion of nuclei and their growth. Tammann’s work on this subject 
has shown that the formation of nuclei frequently only occurs 
with considerable velocity at temperatures far below the melting 
point at which the nuclei can only grow very slowly ; if, however, 
the mass is heated to just below its melting point, the nuclei grow 
rapidly and crystallisation occurs throughout the entire mass. 
Thermodynamical treatment of the subject showtf that the minute 
aggregates are only stable when the condition is fulfilled that 
AT /T=r.2S/rqd, in which AT/T is the fraction of the mass melting 
point T in absolute values by which cooling must occur if the 
solid phase, regarded as spheres of radius r, is to be in (labile) 
equilibrium with the molten mass. 8 is the specific free energy 
of the boundary surface, q the latent heat, and d the density of 
the solid phase. 

The processes involved in the formation of precipitates and sols 
differ from those described above in that the rate of aggregation 
can be controlled by exceeding the limit of solubility to a greater 
or less extent. The connexion between the mass solubility H M 
(solubility as generally accepted) and the solubility of the smallest 
aggregates, Z, is given by the equation 28'M jrd == RT log l/L M9 
in which S' is the specific free surface energy of the particles, T the 
temperature of the experiment, d the density of the solid phase, 
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M the molecular weight, and r the radius of the particles regarded 
as spheres. 

The considerations outlined above are applied to the formation 
of very sparingly soluble substances. If the rate of aggregation 
is high and as far as possible in excess of that of arrangement, 
amorphous precipitates are to be expected which gradually, par- 
ticularly on warming, pass into the crystalline condition. If, 
however, the rate of aggregation is depressed by only sb'ghtly 
exceeding the solubility limit, the rate of arrangement may be 
sufficient to cause the orderly formation of crystals before the 
formation of visible particles has occurred. This, however, in- 
volves an alteration in the rate of aggregation due to electrical 
phenomena at the boundary of the molecules and liquid, the net 
result of which is that the growth of the aggregates is greatly 
impeded and sols are produced. These conclusions are illustrated 
by the cases of the precipitates and sols of aluminium or ferric 
hydroxides which, however, are to be regarded as the ideal case 
from which deviations are to be expected in two directions. If 
the rate of arrangement is greater, it is not to be expected that 
the precipitate will be obtained in the amorphous condition and 
be retained as such during the Rontgen exposure. The rate of 
arrangement may be expected to be at its maximum in binary, 
heteropolar compounds in which the bipolar character is most 
marked. (This is illustrated in the cases of the silver haloids 
and the sulphides of mercury, zinc, and cadmium). On the other 
hand, with molecules in which the bipolar character is not strongly 
accentuated, the tendency towards the formation of amorphous 
sols and precipitates must be more marked ; this is illustrated 
experimentally by the cases of the hydroxides of zirconium and 
thorium. H. W. 

Molecular Arrangement and Liquid Crystal Formation. 

D. Vorlander (Z. anqew. Chem ., 1922. 35, 249 — 250).- -A close 
relationship is shown to exist between the symmetry of the molecule 
and its capacity to form liquid crystals. This property is shown 
to the greatest extent by those molecules containing long chains 
of atoms and possessing a definite axis of symmetry. Thus para- 
substitution in the benzene ring is especially favourable to the 
formation of liquid crystals. The introduction of groups which 
destroy the symmetry of the molecule either reduces the range 
of stability or else completely destroys the power of formation of 
liquid crystals. 

Benzidine derivatives (CHR!N<(^ ^)N!CHR) give 

liquid crystals with a great range of stability, but the introduc- 
tion of a CH 2 group between the two benzene nuclei causes the 
disappearance of this enantiotropic form. On account of the angle 
between the carbon valencies (109° 28') the molecule will no longer 
be symmetrical, Similar results are obtained by the introduction 
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of CO, CS, S, and 0 groups into the same position. The NH group 
reduces the range of stability practically to zero, although 
monotropy is sometimes observed in these compounds. Further 
lengthening of the chain with the formation of diphenyl ethane 
derivatives causes a reappearance of the property, although it is 
not so strongly developed as in the diphenyl derivatives. The 
diphenylpropanes do not yield liquid crystals, which, however, 
appear again with the derivatives of diphenylbutane. The author 
explains these phenomena by the departure of the molecule from the 
straight line arrangement. W. E. G. 

Electrical Precipitation of Colloids. Claude Haines 
Hall, jun. (J. Amer. Chem . Soc ., 1922, 44, 1246 — 1249). — Finely 
divided suspensions of arsenious sulphide, mercuric sulphide, 
Prussian blue, barium sulphate, aluminium, copper, lead, silver, 
and iron, in transformer oil of resistance 1*5 X 10* 8 "ohms per c.c., 
have been subjected to alternating and direct currents of voltages 
from 10 4 to 2xl0 5 with the object of effecting a precipitation. 
In no case was any precipitation brought about, even although the 
current was applied for three hours. A theoretical treatment of 
the subjects show's that the rate of precipitation would be 1/20000 
of that for smoke for the same application of energy. J. F. S. 

A Static Method of Study of Hydration. Marcel Guichard 
(Bull. Soc . chim., 1922, [iv], 31, 552 — 554). — A simple form of appar- 
atus is described in which it is possible to follow the equilibrium 
between an absorbent substance and water vapour in a vacuum 
and over a fairly considerable range of temperature. It consists 
of a glass tube to contain the absorbent substance and having 
sealed to it at right angles a graduated tube which contains the 
water. The whole is evacuated and sealed off. The two parts 
of the apparatus can be maintained at different temperatures 
as desired. W. G. 

The Geometric Representation of Saline Equilibria. 

Henry Le Chatelier (Compt. rend., 1922, 174, 1501 ; cf. A., 
1894, ii, 223). — A reaffirmation of priority in the method of re- 
presenting saline equilibria by square diagrams as opposed to 
the claim of Janecke (this vol., ii, 427). W. G. 

Effect of an Electrolyte on Solutions of Pure Soap. 
Phase-rule Equilibria in the System Sodium Laurate- 
Sodium Chloride-Water. James William McBain and Arthur 
John Burnett (T., 1922, 121, 1320 — 1333). 

The System Silver Perchlorate-Water-Benzene. Arthur 
E. Hill (J. Amer. Chem. Soc., 1922, 44, 1163—1193 ; cf. A., 
1921, ii, 261). — The ternary system silver perchlorate-water- 
benzene and the binary systems made up of pairs of the components 
have been investigated. It is shown that the system silver per- 
chlorate-water has a eutectic point at — 58*2°, at which temperature 
the saturated solution contains 73*9 % of the silver salt. , This is 
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the lowest eutectic known for a true salt and water. The solubility 
of silver perchlorate rises to 88*8 % at 99°. The eutectic of silver 
perchlorate-benzene is at + 5*12° and the solution contains 3*44 % 
of the silver salt. The solubility curve rises steeply with the tem- 
perature, reaching an almost perpendicular form between 50° and 
145° ; at the latter temperature the saturated solution contains 
63*0 % of silver perchlorate. Attention is directed to the similarity 
between this solubility curve and those which are found where 
the system gives rise to two liquid phases, either in the stable or 
metastable region. The hydrate AgC10 4 ,H 2 0 has been isolated 
and its transition temperature found to be 43*1°; the compound 
AgC10 4 ,C fl H 6 has also been isolated and its transition point found 
to be 145°. The ternary system, silver perchlorate-water-benzene 
is marked by the possession of six realisable invariant equilibria, 
and a very large number of univariant equilibria, which furnish 
at least one example of every type of equilibrium theoretically 
possible for a ternary system containing volatile components. 
The ternary eutectic representing three solid phases, solution, 
and vapour, lies at — 58-4°, and the eutectic of highest temperature 
is at 42-1°. The course of the twenty-four univariant equilibria 
originating at these two quintuple points and the four intermediate 
quintuple points has been investigated. Isothermal diagrams have 
been constructed to show the various equilibria existing at tem- 
peratures between —58*4° and + 145°. Between 5*24° and 23-4° 
three coexistent liquid phases can be prepared in stable equilibrium 
with each other and their vapour. The occurrence of two separate 
fields of unsaturated solution is explained as due to the inter- 
section of the solubility curve of silver perchlorate with the bi- 
nodal curve representing the limited solubility of benzene and water. 
The occurrence of a third field is explained as due to the existence, 
between — 2*7° and + 30°, of an additional closed bi-nodal curve 
which does not extend to any one of the two component axes 
at any temperature. It appears that this is the first demonstrated 
case of a closed bi-nodal curve. J. F. S. 

Use of Iron Pyrites in a Friedel-Crafts* Reaction. John 
Armstrong Smythe (T., 1922, 121, 1270 — 1279). 

Combination in Detonating Gas in Presence of Colloidal 
Palladium Solution. C. Sandonnini and A. Quaglia ( Gazzetta , 
1922, 52, i, 409 — 410; cf. this vol., ii, 557). — In mixtures con- 
taining only hydrogen and oxygen, the reaction in presence of 
colloidal palladium solution is proportional to the concentration 
of the detonating mixture. If, however, this concentration is the 
same in two cases, the velocity of reaction is somewhat the greater 
when the hydrogen is in excess than when the oxygen is in excess. 
Since it is also found that the reaction of combination in pure 
detonating gas may be accompanied by phenomena of reduction 
or hydrogenation, the conclusion is drawn that in this case the 
combination is due to the action of active hydrogen. 
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The hydrogenation of ethylene and the formation of water have 
velocities of the same order when the ratio between the amounts 
of hydrogen and oxygen is that normal to detonating gas. When 
ethylene and oxygen are in concentrations requiring the same 
quantity of hydrogen and the latter is present in sufficient amount 
for both reactions, the latter proceed with almost equal velocities ; 
when, however, the amount of hydrogen is insufficient for either 
reaction, only the formation of water occurs to an appreciable 
extent. T. H. P. 

Limits for the Propagation of Flame in Vapour-Air 
Mixtures. I. Mixtures of Air and One Vapour at the 
Ordinary Temperature and Pressure. Albert Greville 
White (T., 1922, 121, 1244—1270). 

Limit of Inflammability of the Vapours of the System, 
Alcohol-Petrol, and of a Triple System with a Basis of 
Alcohol and Petrol. Roger G. Bottssu (Compt. rend ., 1922* 
175, 30—32). — A study of the variation of the lower limit of in- 
flammability of the binary system petrol-alcohol and of the ternary 
system petrol-alcohol-ether, using the method of Le Chatelier and 
Boudouard (A., 1898, ii, 574). The results verify the formula 
n/N + n'/N'—l, where N and N' are the limits of inflammability 
of e^tch of the two vapours and n and n' the proportions in which 
they are present in the mixture under examination. W. G. 

A Study of the Rate of Saponification of Oils and Fats 
by Aqueous Alkali under Various Conditions. Mabel 
Harriet Norris and James William McBain (T., 1922, 121, 
1362—1375). 

Behaviour of certain Metals as Catalysts. I. C. 

Sandonnlnt (Gazzetta, 1922, 52, i, 394 — 408). — The author has 
carried out a number of series of experiments with the object of 
ascertaining the behaviour of a catalyst, highly active in the case 
of two separate, analogous reactions, when it is introduced into a 
system in which both these reactions can occur. The catalysts 
employed were platinum black, reduced nickel, copper, and silver, 
and the systems were composed of hydrogen and oxygen, mixed 
with either ethylene, or phenanthrene, or nitrobenzene, or allyl 
alcohol, these being compounds able to undergo ready oxidation 
or hydrogenation. 

In the system, C 2 H 4 : H 2 : £0 2 , the possible reactions are : (1) 
formation of water from the hydrogen and oxygen, (2) hydrogena- 
tion of the ethylene, (3) oxidation of the ethylene, and (4) decomposi- 
tion of the ethylene. In presence of finely divided nickel, reaction 
(1) becomes explosive at the ordinary temperature, (2) becomes 
appreciable at 30° and has its optimum at 130 — 250°, whilst (3) is 
not markedly influenced, its products being essentially water and 
carbon dioxide. The results now obtained show that the velocity 
of reaction (1) is diminished enormously by the presence of ethylene, 
although at the ordinary temperature this reaction is the only one 
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taking place to an appreciable extent: when the temperature is 
raised, reaction (2) assumes an increased velocity, so that most of the 
ethylene is hydrogenated to ethane at 225°, and reaction (3) also be- 
comes of measurable velocity. Various possible causes of the alterna- 
tions in the velocities of reactions (1) and (2) are discussed. The 
retardation of reaction (1) by ethylene is analogous, up to a certain 
temperature, to the similar effect observed by Henry (Phil. Mag., 
1836, 65, 329) for carbon monoxide, with which oxygen combines 
more rapidly than with hydrogen in presence of platinum. The 
presence of atomic or active hydrogen produced either, as Sabatier 
supposed, by way of a hypothetical hydride or in some other way, 
is insufficient to explain the author’s results, which may, however, 
be determined in some degree by the specific adsorption of gases by 
metallic catalysts studied by Taylor and Bums (A., 1921, ii, 630). 
The possible formation of an unstable compound of nickel and 
ethylene, analogous to the formation of nickel tetracarbonyl from 
nickel and carbon monoxide, is also discussed. 

In presence of copper, the velocities of the different reactions 
are only slightly increased, the greatest velocity at all tempera- 
tures being that of the formation of water; the copper undergoes 
marked oxidation, which favours oxidation phenomena. None of the 
reactions is appreciably accelerated by the presence of silver. The 
formation of water under the influence of platinum is retarded by 
the presence of ethylene, but is the principal reaction taking place. 
In the system containing nitrobenzene, the reduction of the latter 
in presence of nickel is more rapid than the formation of water from 
its elements. The results of Bone and Wheeler (T., 1904, 85, 1637) 
are discussed. T. H. P. 

Catalytic De-hydroxidation of Formic Acid. Erich 
MIjller [with K. Sponsel] (Z. EleJctrochem., 1922, 28, 307 — 310). — 
The catalytic conversion of formic acid into hydrogen and carbon 
dioxide, by means of rhodium, first studied by Deville and Debray 
in 1874, is due to the presence of impurities in the catalyst, the 
catalytic activity decreasing as the purity of the metal increases. 
Osmium exhibits considerable catalytic activity, and a detailed 
investigation has been made of the dependence of the activity on 
the mode of preparation of this catalyst, more especially on the tem- 
perature of reduction of the metal, the composition of the catalysed 
solution as regards the concentration of the acid and the presence 
or absence of sodium formate, and the mass of catalyst employed. 
Osmium prepared by reduction of the hydrated dioxide at 150° 
possesses very considerable activity, 0*3 gram effecting the evolution 
of 10 litres of gas in three hours. The activity is increased by 
any conditions favouring the existence of the catalyst in the colloidal 
state. J. S. G. T. 

The Use of the Oxides of Platinum for the Catalytic Re- 
duction of Organic Compounds. I. V. Voorhees and Roger 
Adams (J. Amer. Chem. Soc., 1922, 44, 1397 — 1405). — When 
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chloroplatinic acid is fused with sodium nitrate a brown oxide of 
platinum is obtained which is an excellent catalyst for the reduction 
of various types of organic compounds. The speed of reduction 
with this catalyst is gi eater than when ordinary platinum black is 
used. The most satisfactory conditions for preparing this oxide in 
its most active form have yet to be worked out. W. G. 

Effect of a Magnetic Field on Catalysis by Ions in the 
Presence of a Paramagnetic Salt. William Edward Garner 
and Douglas Norman Jackman (T., 1922, 121, 1298 — 1299). 

Analysis of the Electronic Structure of the Elements. 

A. Dauvillier ( J . Phys. Radium , 1922, [vi] 3, 154 — 180). — 
A further discussion of the theory of atomic structure (cf. A., 1921, 
ii, 475, and this vol., ii, 43). A new arrangement of the periodic 
table is proposed which conflicts with the chemist’s view as to the 
positions of the elements of the manganese and iron groups in the 
periodic table. The spectra and atomic volumes of these elements 
are in accord with the view that they should be placed, together 
with oxygen, in the sixth group. They should possess only six 
electrons in the outer shell of the atom. This would remove certain 
anomalies present in the modern theory of the periodic table. 
An arrangement of the electrons in the shells is advanced which 
differs in some respects from that of Langmuir. The maximum 
number of the electrons in the successive shells of the atom are 
respectively 2, 8, 18, 18, 32, 8 instead of 2, 8, 8, 18, 18, 32 according 
to Langmuir. An apparatus is described by which the author 
has measured the K , L , and M series of the heavy elements. 
These results, which will be communicated in a future paper, throw 
light on the distribution of the electrons in the various, shells of 
the atom. W. E. G. 

Complex Compounds. A. Magnus (Physikal. Z., 1922, 23, 241 
— 247). — A theoretical paper in which the theory of Kossel (A., 1916, 
ii, 243) is applied to the stability relations and the valency forces 
of complex compounds. On this theory, the most stable complex 
is one which is formed from its components with the greatest 
liberation of energy. The case of positively charged central atoms 
is considered. The stability of a complex is dependent on the 
number of positive charges (n) on the central atom and on the 
number of groups (p) held in combination. It is shown that the 
stability of complexes with different values of n and p may be 
derived from purely electrostatic considerations. Maximum values 
are found for the stability at values of p which are in agreement 
with experience. For complexes with a small charge on the central 
atom, high co-ordination numbers are not to be expeoted unless 
the groups attached are bipolar in nature. Ions of the form X0 6 , 
in consequence of the energy conditions, are rarely stable. The 
stability of hydrates and compounds with ammonia is shown to 
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be dependent on the bipolar nature of the water and ammonia 
molecules. W. E. G. 

The Electron Theory of Valency as Applied to Organic 
Compounds. Julius Stieglitz (J. Amer. Chem. Soc. 9 1922, 44, 
1293 — 1313). — A theoretical paper in which the author discusses 
the relative merits of the theories of polar and non-polar valencies 
in organic compounds as applied to various types of compounds. 
In the molecular rearrangement of s- bistriphenylmethylhy drazine 
the theory of polar valencies gives an evident cause for the rearrange- 
ment, revealing a “ fault ” in the molecule, and expresses the 
intramolecular oxidation and reduction characteristic of the 
rearrangement. This theory is also applicable to the analogous 
molecular rearrangements of chloro- and bromo-amides, of hy- 
droxylamine derivatives, and of peroxides. In the absorption 
reactions of carbon dioxide and of a large number of organic 
compounds containing unsaturated groups of the types C.*0, 
CIS, CIN, polar valencies are recognised as the directing forces. 
The same applies to ethylene hydrocarbons. 

The author develops the Crum Brown-Gibson rule of substitution 
in the benzene series from a polar electronic structure for benzene, 
which does not require the assumption of negative hydrogen, but 
is based on the application to benzene of results firmly established 
in the aliphatic series. The different behaviour of negative halogen, 
in compounds of the type RX, and of positive halogen, in compounds 
of the type RNHX, is taken as further evidence in support of polar 
valencies. 

Evidence of the complete polar structure of acids, such as 
sulphuric, phosphoric, or organic acids is found in (a) Faraday’s 
observation of the deposition of sulphur at the negative electrode 
in the electrolysis of concentrated sulphuric acid, (b) the work of 
Bird and Diggs (A., 1914, ii, 614) on the use of yellow phosphorus 
as the equivalent of a metal for the production of an electric current, 
(c) the production of currents by the use of organic compounds as 
the source of, escape of electrons in oxidation-reduction cells. 

In the oxidation and reduction of organic compounds at the 
ordinary temperature, exposed valencies on double and triple 
bonds, in bivalent and tervalent carbon, etc., are the common seat 
of oxidation and reduction reactions. Although polarity in organic 
compounds is insisted on as giving an invaluable guide in following 
organic reactions, it need not be of the extreme character shown by 
common salts, but may well be of the character proposed by Bohr, 
Lewis, and Kossel, where the transfer of electrons from atom to 
atom is not so complete as in the case of common electrolytes. 

W. G. 

A Discussion of Triple Salts. Horace L. Wells (Amer. 
J. Sci., 1922, [v], 4, 27 — 30). — In some cases where analogous triple 
salts are known, these occur in extensive series, but there are a great 
many cases where analogy is lacking between salts of analogous 
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metals, and there appear to be no definite laws, based on the valency 
or other characters of the constituent salts, according to which they 
are formed. A number of examples of triple chlorides, thiocyan- 
ates, and nitrites are quoted. E. H. R. 

New Small Autoclave for Hydrolysis Experiments. 

R. Eberhard Gross (Z. physiol. Chern., 1922, 120, 185 — 188).— 
A description of a small autoclave which can be heated and cooled 
quickly. It is therefore suitable for hydrolysis experiments in 
which samples need to be withdrawn at different times for testing 
for various reactions. S. S. Z. 


Inorganic Chemistry. 


The Rectilinear Diameter of Hydrogen. E. Mathias, 
C. A. Crommelin, and H. Kamerlingh Onnes (Ann. Physique , 
1922, 17, 463 — 474). — A r6sum6 of work already published (A., 
1921, ii, 256; this vol., ii, 440). W. G. 

The Rectilinear Diameter of Oxygen. E. Mathias and 
H. Kamerlingh Onnes (Ann. Physique , 1922, 17, 416 — 441). — 
A r6sum6 of work already published (A., 1910, ii, 771, 829; 1911, 
ii, 387). W. G. 

Equilibrium between Sulphur and Iodine in Solution. 

M. Amadori ( Gazzetta , 1922, 52, i, 387 — 394). — In view of the fact 
that the results of recent investigations indicate that the so-called 
compounds of sulphur with iodine described by various authors 
are merely mixtures of the two elements, the author has examined 
the solubility and cryoscopic relations of sulphur and iodine when 
present together. It is found that the separate solubilities of 
each of these elements in carbon disulphide, benzene, and bromo- 
form are less than those which obtain in presence of the other 
element ; in the first of these solvents both solubilities are increased 
by more than 100% by mixing the sulphur and iodine. The 
corresponding solubility curves of the mixtures in benzene and in 
carbon disulphide consist of two branches meeting in a point of 
double saturation. 

Cryoscopic measurements of the mixtures in bromoform solution 
show that the depression of the freezing point of the solvent is 
somewhat less than that calculated from the molecular weights 
of the sulphur and iodine. No evidence is obtained of the existence 
of a solid compound of the two elements. T. H. P. 
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The Crystallisation o! Amorphous Tellurium. A. Damiens 
(Compt. rend., 1922, 174, 1648— -1650). — From a study of the 
heats of reaction of different forms of tellurium with a mixture 
of bromine and bromine water, Berthelot and Fabre have found 
the relationship Te oryst = Te amorph + 12-096 cal. (for 64 grams). 
Previous work on the allotropy of tellurium did not confirm this 
equation (cf. this vol., ii, 498), and the author has accordingly 
repeated the work of Berthelot and Fabre, using, however, a 
mixture of bromine and concentrated hydrochloric acid diluted 
with its own volume of water. His results do not confirm those 
of Berthelot and Fabre, but establish the equation Te amorph = 
Te PI>y8t + 2*63 cal., which is in accord with his work on the allotropy 
of tellurium (loc. cit.). W. G. 

The Rectilinear Diameter of Nitrogen. E. Mathias, 
H. Kamerlingh Onnes, and C. A. Crommelin (Ann. Physique, 
1922, 17, 456 — 463). A more detailed account of work already 
published (A., 1915, ii, 143). W. G. 

Normal Density of [Chemically Pure] Nitrogen. E. 

Moles (J. Chim. physique, 1922, 19, 283 — 289). — The results of 
twenty-nine determinations of the density of pure nitrogen have 
been systematically discussed, and from calculations, the weight 
of the litre of nitrogen at 0°, 760 mm., and 45° latitude is found 
to be L n = 1*2507 ± 0 0001 grams. The measurements used are 
those of Rayleigh and Ramsay, Leduc, Gray, and Moles, in which 
two entirely different methods were used, and the material was 
drawn from eight different sources. Under the conditions 0°, 
760 mm., and g = 980*665, the rounded value is L N — 1*2507 grams. 
The actual value obtained from nitrogen obtained from sodium 
nitrite is L N = 1*2506 grams, a value which is almost identical 
with the above-cited mean. This result is remarkable, since it 
was obtained from volumetric determinations. J. F. S. 

The Synthesis of Ammonia by Collision with Slow- 
moving Electrons. E. Buch Andersen ( Z . Physik, 1922, 10, 
54 — 62). — A study of the action of a stream of electrons on the 
production of ammonia from mixtures of nitrogen and hydrogen 
at low pressures. A current was passed between a glowing tungsten 
wire and two platinum electrodes in an atmosphere of the two 
gases. The current was kept constant and the effect of variations 
in the composition of the gas mixture and in the applied E.M.F. 
were investigated. The maximum rate of formation of ammonia 
did not correspond with the stoicheiometric mixture, but with 
mixtures containing a great excess of nitrogen. This result is in 
agreement with the view that the first step in the production of 
ammonia is the ionisation of the nitrogen molecule. Curves are 
given showing the velocity of formation of ammonia plotted against 
the applied electromotive force. These curves show a series of 
maxima at 22, 26, and 33 volts. No appreciable quantities of 
ammonia were produced below an applied electromotive force of 
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17*7 volts. This potential is identical with the ionisation potential 
of nitrogen (17-76 volts). It is, however, difficult to distinguish by 
direct measurement between the ionisation potentials of hydrogen 
and nitrogen. W. E. G. 

Oxidation of Nitric Oxide and the Recovery of Nitrogen 
Oxides from Mixtures with Air. E. Brtner, S. Niewiazski, and 
J. Wiswald (J. Chim. physique , 1922, 19, 290 — 309 ; Helv. Chim . 
Acta., 1922, 5, 432). — The work which has been done on the 
commercial oxidation of nitric oxide and the recovery of oxides of 
nitrogen is reviewed and a number of points requiring further 
investigation are emphasised. Some of these points have been 
investigated by the authors. It is shown that the formation of 
nitrite by absorption of a gaseous system NO — N0 2 by alkali 
takes place according to the scheme proposed by Leblanc (Z. 
Elektrochem., 1906, 12, 541), based on the fact tl\at nitrous anhy- 
dride exists in small concentrations, and this is in keeping with 
Raschig’s experiments. Experiments on the oxidation of nitric 
oxide at low temperatures confirm the results of Lunge, Boden- 
stein, and Wourtzel, and show that the oxidation proceeds directly 
from nitric oxide to nitrogen tetroxide without the intermediate 
formation of nitrous anhydride. Comparative experiments made 
at ordinary temperatures, the temperature of carbon dioxide 
“silow” ( — 80°), and the temperature of liquid air (—190°) 
show that a low temperature is very favourable to the oxidation 
of oxides of nitrogen and to the recovery of the oxides. It follows 
from the experiments that cooling to a very low temperature will 
be the best means of effecting a complete recovery of the oxides 
of nitrogen from very dilute mixtures of these gases such as are 
obtained after passage through the electric arc, provided that the 
technical difficulties can be overcome, whilst without this low 
temperature very large oxidation chambers will be necessary. 

J. F. S. 

Economic Realisation of Oxidation Reactions in Fac- 
tories where Nitric Acid is Synthesised. Applications. 

Camille Matignon (Bull. Soc . chim 1922, [iv], 31, 555 — 561). — 
The author proposes to use the dilute nitric acid such as is obtained 
at first in the fixation of atmospheric nitrogen or in the oxidation 
of ammonia, for chemical preparations in which it can be used as an 
oxidising agent, providing the reduction of the nitric acid does not 
proceed beyond the stage of nitric oxide. The oxides of nitrogen 
can be reconverted into nitric acid by atmospheric oxygen and again 
absorbed in the towers. In this way there is practically no loss of 
nitric acid and thus the expense of the oxidation process is very 
small. Suggested applications are the preparation of copper 
sulphate from copper by the combined action of sulphuric and nitric 
acids, and the preparation of oxalic acid from sugar or molasses 
by oxidation with nitric acid. This latter process was satisfac- 
torily performed on a cargo of sugar damaged by sea water. 

W. G. 



ii. 664 


ABSTRACTS OP CHEMICAL PARERS. 


The Accessory Elements of the Dephosphoration Slags. 

A. Demolon ( Compt . rend., 1922, 174, 1703 — 1706). — Estimations 
have been made on a number of slags of the amounts of calcium 
soluble in solvents under definite conditions. The solvents used 
were: distilled water, 6% sugar solution, 2% phenol, a neutral 
solution of ammonium humate, cold solutions of ammonium 
chloride of different strengths, a saturated solution of carbon 
dioxide, and mineral acids. The amount of free calcium oxide 
in the slags was small, varying from 1 % to 3%. In all the solvents 
the amount of calcium going into solution increased at first 
very rapidly with the time of shaking and then only very slowly 
over a long period of time. This is considered to be due to the 
presence of calcium silicates which react slowly with the solvents. 
The amounts of magnesium oxide present in the slags varied from 
3% to 16% with an average of 8-90%. The amount of manganese 
found was fairly constant at about 4—5%, which was easily soluble 
in 2% citric acid. W. G. 

Magnetochemical Investigations of Constitutions in 
Mineral Chemistry. The Acids of Arsenic. Patjl Pascal 
(Cor.tyt. rend., 1922, 174, 1698 — 1700). — The results of measure- 
ments of the magnetic susceptibilities of a large number of arsenic 
compounds indicate that combined arsenic has two atomic sus- 
ceptibilities according to the degree of saturation of its compounds. 
The results furnish further evidence in support of the rule that the 
logarithm of the atomic susceptibility of an element is a linear 
function of the atomic weight in each natural family. It is verified 
exactly for the group phosphorus, quinquevalent arsenic, and 
quinquevalent antimony and for the group tervalent arsenic, 
antimony and bismuth. W. G. 

Reaction between Boron Nitride a^d Various Metallic 
Oxides with Production of Nitric Oxide. U. Sborgi and 
A. G. Nasini ( Gazzetta , 1922, 52, i, 369 — 387). — Estimations have 
been made of the yields of nitric oxide obtained when air is passed 
over mixtures of boron nitride with various metallic oxides heated 
at different temperatures. Four samples of the nitride, prepared 
and stored in different ways, were employed. The yield of nitric 
oxide obtained varies greatly with these different samples and also 
with the nature of the admixed oxide. With the oxides Fe 2 0 3 , 
NigOg, Co 2 0 3 , Mn0 2 , Mn 3 0 4 and CuO, yields as high as 72% are 
given, and the residue remaining after the reaction gives an increased 
yield of nitric oxide with a fresh quantity of boron nitride; this 
result is repeated four or five times, the yield increasing each time 
until the residue becomes converted into a compact mass. 

T. H. P. 

Carbon and its Neighbours in the Periodic System. 

Alfred Stock (Z. angew. Chern ., 1922, 35, 341— 343).— A dis- 
cussion of the regularities occurring between the compounds of 
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the elements boron, carbon, nitrogen, and silicon. The greatest 
resemblances are found between the hydrides and their derivatives 
containing oxygen, nitrogen, or chlorine. In these compounds, 
carbon unites the chemical properties of its neighbours . It resembles 
boron in its tendency to form long chains of atoms, nitrogen in 
forming volatile compounds, and silicon and boron in giving rise 
to high-boiling derivatives. The property of combining equally 
readily with either electro-positive or electro-negative elements is 
shared to some extent by nitrogen and silicon. W. E. G. 

The Preparation of Carbon from Carbon Monoxide by 
means of a Catalyst. J. P. Wibaut (Bee. trav. chim ., 1922, 
41, 400 — 401). — An attempt to prepare pure carbon which, from 
the method of preparation, could not contain hydrogen or hydro- 
carbons, was unsuccessful. Carbon monoxide was passed over 
iron oxide at a temperature of about 450° and a good yield of 
carbon obtained. The resulting gas contained from 80 — 90% of 
carbon dioxide. The catalyst, however, was found to be fairly 
evenly distributed throughout the carbon, and prolonged attempts 
to extract it yielded a product the ash content of which was 
above 6%. H. J. E. 

The Rectilinear Diameter of Argon. E. Mathias, H. 
Kamerlingh Onnes, and C. A. Crommelin (Ann. Physique , 1922, 
17, 442 — 455). — A resume of work already published (A., 1913, 
ii, 112, 478). W. G. 

The Analysis by Positive Rays of the Heavier Constituents 
of the Atmosphere ; of the Gases in a Vessel in which 
Radium Chloride had been stored for Thirteen Years, and 
of Gases given off by Deflagrated Metals. (Sir) J. J. Thomson 
( Proc . Roy. 8oc. y 1922, [A], 101, 290 — 299). — The positive ray 
method of analysis is applied to the solution of several problems. 
The residues from a thousand tons of liquid air have been examined 
for the presence of molecules heavier than krypton and xenon. 
Two new constituents of the atmosphere were found with molecular 
weights 163 and 260. The lighter of these is the more abundant, 
but the quantity in the air is very small compared with xenon. 
There is evidence that the lighter molecule carries two positive 
charges. No place in the periodic table can be found for a new 
element with this atomic weight, and it is possible that the two 
new lines are due to diatomic molecules of xenon and krypton. 

The gases from 70 mg. of radium, stored in an evacuated vessel 
by (Sir) J. Dewar in 1909, have been analysed by the positive ray 
method. Helium and hydrogen were both present, but no neon 
or H 3 was found. In addition, a faint line, for which m/e = 5, 
seems to indicate a compound of helium with one atom of hydrogen. 
The analysis was also applied to gases which had stood over radium 
and to gases lit by deflagrating wires. The presence of doubly, 
triply, and quadruply charged atoms of oxygen and nitrogen, and 
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of doubly and triply charged atoms of carbon, was detected. A 
compound m/e = 10 is believed to exist, consisting of an atom of 
oxygen and four atoms of hydrogen. This invariably carries a 
double charge. The deflagration of fine wires of tungsten, gold, 
or copper by powerful electric currents did not yield any helium, 
although H 3 was detected. W. E. 6. 

Constitution of Metallic Substances. Charles A. Kraus 
(«7. Amer. Chem . Soc ., 1922, 44, 1216 — 1239). — A theoretical 
paper in which it is pointed out that the constitution of substances 
cannot be derived from their properties in a condensed state with 
any considerable degree of accuracy. In order to determine the 
constitutions of metallic substances, it is necessary to study their 
properties at low concentrations. At low concentrations, the 
elementary metals are salt-like substances, and it is suggested that 
metallic compounds will exhibit salt-like properties in even a more 
decided manner. In solutions of metallic compounds in liquid 
ammonia, the more electro-negative element functions as anion, 
as follows from the fact that it is precipitated on the anode on 
electrolysis. All but the strongly electro-positive elements exhibit 
a negative as well as a positive valency. The normal anions of 
metallic elements form complex anions in the presence of the 
element in question. These complex metallic compounds are 
similar to the complex iodides and sulphides which have been 
studied in aqueous solution. The property of forming complex 
anions is one common to many metallic as well as non-metallic 
elements. It is shown that the complex telluride-ion carries two 
charges. In solution in ammonia, the complex anions TeTe“ " 
and Te 3 Te“ ~ exist. It is inferred that the anions of the metals 
of the fifth group carry three charges, and those of the fourth 
four charges. Since it has been shown that selenium, tellurium, 
bismuth, antimony, arsenic, tin, and lead form complex anions 
in ammonia solution, it may be inferred that other metals 
not soluble in ammonia form similar complex anions. Metallic 
compounds of this class are, therefore, virtually salts. The 
multiplicity of compounds derivable from a given pair of metallic 
elements is accounted for on the hypothesis that in their compounds 
the more electro-negative elements form complex anions, and this 
view brings metallic compounds into line with the present con- 
ceptions of atomic structure. The physical properties of metallic 
compounds are in keeping with the hypothesis that they possess 
a salt-like structure. It is pointed out that the energy effect 
accompanying the formation of metallic compounds is of the 
same order of magnitude as that accompanying the formation of 
salts, and as in the case of salts, the energy change is the 
greater the more electro-negative one element is with respect to 
the other. Electro-positive groups, such as the ammonium group, 
are virtually metals, although their stability in the free state is 
not sufficient to permit their isolation in most instances. The 
most stable groups possess sufficient stability to demonstrate their 
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metallic properties in the free state. Such groups resemble elements 
in their properties. The property of metallicity is not an atomic 
one, it may be imparted to non-metallic elements by combination 
with other non-metallic elements, and it is due to the presence of 
uncombined negative electrons. The electrons which impart 
metallic properties to an element are those to which the chemical 
reactions of this element with other elements are due. The 
reaction between strongly electro-positive and strongly electro- 
negative elements, or groups of elements, consists essentially in a 
combination of the negative electrons of the electro-positive con- 
stituent with the atoms of the electro-negative constituent. In 
metal ammonia complexes of the type Ca(NH 3 ) 6 , which are metallic 
substances, the negative electrons are not primarily concerned. 
The experimental data on which the foregoing conclusions are 
based are to be published shortly. J. F. S. 

The Possible Existence of Metallic Compounds in the 
State of Vapour. A. Etjcken and O. Neumann (Z. Elektrochem ., 
1922, 28, 322 — 324). — Sodium amalgam was distilled at pressures 
between 5 and 10 mm. of mercury, and the boiling point and 
corresponding composition of the vapour and liquid phases were 
determined. The results indicate that, contrary to the suggestion 
of von Wartenberg (A., 1915, ii, 226), no appreciable amount of a 
compound of sodium and mercury was formed in the state of 
vapour at about 500°. J. S. G. T. 

Interaction of Sodium Chloride and Silica. Francis 
Herbert Clews and Hugh Vernon Thompson (T., 1922, 121. 
1442—1448). 

Chlorites of Sodium and other Metals. G. R. Levi 

(> Gazzetta , 1922, 52, i, 417 — 420; Atti R. Accad . Lincei , 1922, [v], 
31, i, 212 — 216 ; cf. this vol., i, 527). — The following new chlorites 
are described. Sodium chlorite , NaC10 2 ,3H 2 0, prepared from 
barium chlorite and sodium sulphate, forms lustrous laminae, and, 
when anhydrous, explodes on percussion. Lithium chlorite , similarly 
prepared, forms anhydrous, deliquescent crystals and explodes on 
percussion. Calcium chlorite, prepared from calcium peroxide and 
chlorine dioxide, explodes on percussion and decomposes com- 
pletely in contact with a heated wire. Strontium chlorite, similarly 
obtained, explodes on percussion, and in contact with a hot wire 
decomposes with evolution of heat. Thallous chlorite explodes on 
percussion tfnd decomposes immediately at 70 — 80°. T. H. P. 

Oxidation and Reduction Reactions with Chlorites. 

Giorgio Renato Levi (Atti R . Accad. Lincei, 1922, [v], 31, i, 
370 — 373; cf. preceding abstract). — At 180 — 200°, sodium chlorite 
undergoes decomposition quantitatively in accordance with the 
equation 3NaC10 2 =2NaC10 3 +NaCl. The action of ozone on 
the salt in aqueous solution yields chlorine dioxide, 2NaC10 2 + 
0 3 +H 2 0=2Na0H+0 2 +2C10 2 ; if the dioxide is not carried away 
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by the ozone, it reacts either with the sodium hydroxide, 2Na,OH+ 
2C10 2 =NaC10 2 +NaC10 8 +H 2 0, or with hydrogen peroxide, if this 
has been formed by the excess of ozone, 2NaOH +H 2 0 2 + 
2C10 2 =2NaC10 2 -f 2H 2 0 +0 2 . In aqueous solution, sodium chlorite 
and nitrite react, with development of heat, forming the chloride 
and nitrate, 2NaN0 2 +NaC10 2 =NaCl+2NaN0 3 . The reaction 
between a chlorite and a ferrocyanide is expressed by the equation 
4K 4 Fe(CN) 6 +NaC10 2 + 2H 2 0=NaCl +4K 3 Fe(CN) 6 +4KOH, and 
may be rendered complete either by gradual neutralisation of the 
alkali hydroxide by means of dilute sulphuric acid or by addition 
of a salt such as magnesium sulphate, magnesium hydroxide being 
then deposited. With an iodide, sodium chlorite reacts with libera- 
tion of iodine, NaC10 2 +4KI+2H 2 0=4I+4K0H+NaCl (cf. Bray, 
A., 1906, ii, 222, 223, 278), and here too the reaction may be 
carried to completion by addition of a substance, such as boric acid, 
capable of neutralising the alkalinity; if the liquid is heated on a 
water-bath and in an apparatus which prevents sublimation of 
the iodine, the reaction may be used for the estimation of a chlorite 
in presence of a chlorate, which does not liberate iodine under these 
conditions. In neutral solution, chlorites do not act on alkali 
bromides, but in presence of sulphuric acid bromine is set free; 
the behaviour towards bromates is similar. From acid solutions 
of iodates and periodates no iodine is liberated, oxygenated com- 
pounds of chlorine, formed by decomposition of the chlorous acid, 
being obtained. 

In neutral solution sodium chlorite reacts slowly with a sulphite, 
thus: 2Na 2 S0 3 +NaC10 2 =2Na 2 S0 4 +NaCl; with solutions of free 
sulphurous acid the corresponding reaction takes place immediately. 
The reaction, Na 2 S 2 0 3 +2NaC10 2 +H 2 0=2Na01+2NaHS0 4 , which 
occurs with development of heat, is complete only when either a 
slight excess of chlorite is used or the liquid is kept neutral by means 
of magnesium oxide ; otherwise a little sulphurous acid is formed. 
With thiocyanates, chlorites react principally according to the 
equation 2NaCNS + 3NaC10 2 +2H 2 0=2NaHS0 4 +2HCN+3NaCl, 
slight excess of chlorite being required for the complete oxidation 
of the sulphur of the thiocyanate to sulphuric acid. Chlorites 
oxidise hydrogen sulphide to sulphuric acid, and sodium formate 
and oxalate to sodium hydrogen carbonate. T. H. P. 

Borates. VI. The System (NH 4 ) a O — B 2 0 3 — HgO at 45° 
and at 90°. Umberto Sborgi and Lelio Ferri (Atti R. Accad. 
Lincei , 1922, [v], 31, i, 324—329; cf. A., 1921, ii, 580).— In this 
system at 45° are found the 1:5:8- and the 1:2: 4-compounds, 
in addition to the 1:4: 6-compound occurring at 60° ; the first 
two compounds are able to exist unchanged in presence of pure 
water, but the 1:4: 6-compound is found only in solutions con- 
taining an excess of (NH 4 ) 2 0 and having temperatures above that 
of the surrounding air. The same three compounds are formed 
also at 90° » T, H. P, 
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The Electrolytic Preparation of Sodium Perborate. Kurt 

Arndt and Ernst Hantge (Z. Elektrochem , 1922, 28 , 263 — 273). — 
The conditions under which sodium perborate may be prepared 
electrolytically have been investigated. It is shown that this salt 
is most efficiently prepared from a solution of borax and sodium 
carbonate containing 120 grams of anhydrous sodium carbonate 
and 30 grams of borax per litre of solution. A small quantity 
of sodium chromate (0*5 gram per litre) and one drop of turkey red 
oil added to the electrolyte increases the efficiency, since this 
reduces the cathodic reduction to a minimum. A large anodic 
current density is requisite and to obtain this an anode of bright 
platinum is employed, whilst a water-cooled length of tin tubing 
serves as cathode. The most suitable current density lies between 
10 and 20 amp./dcm. 2 , and the most suitable temperature is 14 — 16° ; 
above this temperature the yield of perborate is greatly reduced. 
During electrolysis, the bath loses carbon dioxide, and if this loss is 
not replaced the current yield becomes very poor owing to the large 
concentration of hydroxyl -ions. With an increasing concentration 
of the per-salt, the yield decreases during the electrolysis. The 
analysis of the hydrogen-oxygen gas mixture evolved during the 
electrolysis shows that a strong decrease in the anodic oxidation is 
responsible for the falling off of the yield. The merest trace of 
platinum salt in the electrolyte has a very bad effect on the yield, 
and the presence of iron in the sodium carbonate has a similar bad 
effect. Both substances decrease the anodic oxidation and increase 
the cathodic reduction. The addition of cyanide only partly 
eliminates the deleterious effect of the iron. The curve produced 
by plotting the current density against the anodic potential shows 
a sharp inflexion point at 1-47 volts. This potential is due to the 
concentration of a higher oxide of platinum, presumably Pt0 3 , 
which is formed as a solid solution in the anode material by the 
discharge of hydroxyl ions. It is likely that this higher oxide, 
in keeping with its potential and oxidising power, acts as an inter- 
mediate product in the formation of sodium perborate. J. F. S. 

Structure of Crystals of Lithium and some of its Com- 
pounds with Light Elements. II. Lithium Hydride. J. M. 

Bijvoet and A. Karssen ( Proc . K. Akad . Wetensch. Amsterdam , 
1922, 25 , 26-30; cf. A. 1921, ii, 200). — Using the method of Debye 
and Scheerer, the authors have prepared and investigated the X-ray 
photographs of lithium hydride. The results show that lithium 
hydride crystallises in the regular system with four molecules in 
the elementary cell which has a side of length a =4-10 X 10 8 cm. 
The density of lithium hydride is calculated to be 0*76 ± 0 01. The 
structure is that of sodium chloride, with positive lithium ions 
and negative hydrogen ions. Systems of two-electron rings are 
round both the lithium and hydrogen nuclei with radii 0 05a and 
0*6a, respectively, and the planes of which are normal to non- 
intersecting trigonal axes. J. F. S. 
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Calcium-Ammonium. E. Botolfsen (Bull. Soc . chim., 1922, 
[iv], 31 561—667); cf. cf. Biltz and Hiittig, A., 1921, ii, 201).— 
Solid calcium-ammonium is formed within the temperature limits 
— 15° and +30°. The pasty state sometimes recorded in the 
literature is probably due to the presence of traces of sodium 
in the calcium used. The author confirms previous work on this 
compound (loc. cit.) in certain respects and finds that when it is 
heated in a vacuum at about 34° it decomposes explosively, the 
temperature depending slightly on the vacuum obtained. The 
products of this decomposition are the nitride and hydride of 
calcium and hydrogen. It is suggested that calcium is capable of 
forming a series of compounds with ammonia in much the same 
way as is iodine. W. 6. 

The Transformation of Gypsum into Ammonium Sul- 
phate. C. Matignon and M. Frejacques ( Compt . rend ., 1922, 
175, 33 — 35). — The authors obtained a 96% yield in the inter- 
action of an industrial sample of gypsum with ammonium carbonate 
(cf. Neumann, A., 1921, ii, 587). The curves giving the velocity 
of the reaction show the existence of two distinct phases. During 
the first phase the velocity is slower than in the second phase. 
The presence of ammonium sulphate in the original solution causes 
a diminution in the velocity of the reaction, but in all cases equili- 
brium is complete at the end of two and a half hours. W. G. 

Magnesium-Cadmium Alloys. LfioN Guillet (Rev. Met., 
1922, 19, 359 — 365). — The magnesium-cadmium alloys consist of a 
series of solid solutions and the compound CdMg, which is soluble 
in all proportions in either metal. Cadmium increases the hardness 
of magnesium, but the alloys are malleable up to a content of 
55% Cd. With more than this they become brittle at ordinary 
temperatures, due to the formation of a new solid solution stable 
below 246° and consisting of the compound CdMg with excess of 
either magnesium or cadmium [cf. J. Soc. Chem. Ind ., 1922, 553a]. 

A. R. P. 

The Quaternary System Potassium Sulphate-Magnesium 
Sulphate-Ammonium Sulphate-Water. Arnold Weston (T., 
1922, 121, 1223-1237). 

Chemical and Electrochemical Behaviour of Salts of the 
Acids of Lead. G. Grube (Z. Elektrochem ., 1922, 28, 273 — 289). — 
Two new methods for the preparation of alkali salts of plumbic 
acid are described, the first of which consists in the anodic solution 
of a pure lead anode in a strong solution of alkali hydroxide by means 
of a direct current of high current density on which is superim- 
posed an alternating current. In the second method, a solution of 
an alkali plumbite in concentrated alkali hydroxide is submitted 
to anodic oxidation at a platinum electrode. In both methods the 
alkali plumbates crystallise from the electrolyte in the pure condition 
during the electrolysis. The oxidation potentials of the processes 
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Pb* + 2 ® — ► Pb * and Pb0 2 " + 2-OH' +20 — ►PbOg" + H 2 0 
have been systematically investigated in alkaline solution and also the 
potential of lead in solutions of alkali plumbite has been measured. 
It is shown that the normal potential of lead against potassium 
plumbite in 8*42 A-potassium hydroxide at 18° is €* — 0*613 volt, 
whilst the normal potential of plumbite-plumbate in potassium 
hydroxide of the same concentration is c* + 0*208 volt. From 
these values the normal potential of lead against alkali plumbate 
solution is calculated to be e n — 0*203 volt. In all cases a 
decrease in the concentration of the alkali hydroxide displaces 
the potential toward more negative values. The nature of the 
plumbo-plumbates which separate from highly concentrated 
solutions of alkali plumbates and plumbites in alkali hydroxides has 
also been investigated, and it is shown that the composition of the 
deposit varies with the alkalinity of the solution in the sense that 
from solutions with a concentration of alkali hydroxide less than 
4*9 N, the compound Pb 2 0 3 ,3H 2 0 separates, whilst from solutions 
more concentrated than 6-9A, Pb 3 0 4 separates. Hence it follows 
that Pb 3 0 4 is to be regarded as the lead salt of ortho-plumbic acid, 
and that in very alkaline solutions of plumbates the anions of 
meta-plumbic acid, Pb0 3 " and ortho-plumbic acid Pb0 4 /,,/ , are both 
present. To ascertain whether the alkali plumbates are salts of the 
acid H 2 [Pb(OIi) 6 ] or of H 2 Pb0 3 , the author has investigated the 
dehydration of sodium plumbate, Na £ Pb0 3 ,3H 2 0. It is shown that 
on heating this salt the water is all expelled without decomposition 
of the salt, from which the conclusion is drawn that the three 
molecules of water are to be xegarded as water of crystallisation and 
that sodium plumbate is a salt of metaplumbie acid. J. F. S. 

Effect of Grinding on the Apparent Density of Lead Oxides. 

0. W. Brown, S. V. Cook, and J. C. Warner ( J . Physical Chem ., 
1922, 26, 477 — 480). — The apparent density of heavy, crystalline 
lead oxide is diminished initially by grinding, the minimum value 
being attained by about ten hours’ grinding in a pebble mill making 
50 revolutions per minute. Thereafter, the apparent density 
increases, rapidly at first, to a constant value greater than the 
initial value. The initial decrease of apparent density is not 
shown by a light, amorphous lead oxide. J. S. G. T. 

Thermal Analysis of the System TlgO-BgOg. G. Canneri 
and R. Morelli (Atti R. Accad. Lincei, 1922, [v], 31, i, 109 — 111; 
cf. Buchtala, A., 1914, ii, 135). — The fusion diagram of this system 
exhibits three maxima corresponding with thallous metaborate, 
T1B0 2 , m. p. about 474° ; thallous pyroborate, Tl 4 B 2 O r> , m. p. 
about 434°; and normal thallous borate, T1 3 B0 3 , m. p. 370° 
(decomp.). T. H. P. 

Phenomena of Diffusion in Metals in the Solid State 
and Cementation of Non-ferrous Metals. II. Cementa- 
tion of Copper by means of Chromo-manganese. G. Sirovich 
and A. Cartooeti ( Gazzetta , 1922, 52, i, 436 — 442). — By means of 
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the arrangement previously used (this vol., ii, 68) experiments 
have been made on the cementation of copper by chromo-manganese 
containing 30*4% and 63*8% of chromium and manganese respec- 
tively. At 900°, the cementation is so intense that, in a few 
moments a layer of copper-manganese containing more than 
20% of manganese is formed ; as this alloy melts below 900°, the 
succeeding experiments were carried out at 800°. Although the 
iron of the f erro - manganese and the chromium of the chromo- 
manganese do not migrate to the copper, these metals evidently 
influence the migration of the manganese ; the chromium having a 
greater effect than the iron. The mechanism of the process of 
cementation is discussed briefly. T. H. P. 

Action of Sulphur on Cuprous Chloride. Frederick 
William Pinkard and William Wardlaw (T., 1922, 121, 1300 — 
1302.) 

The Structural Formula of Copper Sulphide. W. Gluud 
( Ber ., 1922, 55, [JJ], 1760 — 1761 ; cf. this vol., ii, 446). — If hydrogen 
sulphide is passed into a 1-5% solution of copper sulphate in 
ammonia (10%) until only a faint blue colour remains, a variety 
of copper sulphide is precipitated which yields elementary sulphur 
on immediate oxidation by air, whereas after preservation for four 
or five hours it is oxidised to copper sulphate and thiosulphate. 

It is suggested that the formulae CuIS and £^>SIS are to be 

assigned to the two modifications. This conception is in harmony 
with the known tendency of copper sulphide to pass into cuprous 
sulphide. The modification which yields free sulphur does not 
give potassium thiocyanate when treated with potassium cyanide ; 
this reaction is shown strongly by the other variety. The difference 
is probably shown in the equations (i) 2CuS+lOKCN=K 6 Cu 2 C 8 N 8 
+ 2K 2 S +C 2 N 2 and C 2 N 2 +H 2 0 - HCN+HCNO ; (ii) Cu 2 S 2 + 
8KCN=K 6 Cu 2 C 8 N 8 +K 2 S 2 and K 2 S 2 +KCN=K 2 S +KCNS. 

H. W. 

The Dissociation Pressures of Hydrated Double Sul- 
phates. I. Hydrated Cupric Alkali Sulphates. Robert 
Martin Caven and John Ferguson (T., 1922, 121, 1406 — 1414). 

The Alloys of Cerium. L6on Guillet {Eev. M&., 1922, 19, 
352 — 358). — The constitutional diagrams of alloys of cerium with 
iron, copper, aluminium, magnesium, bismuth, tin, and silicon are 
reproduced and discussed. Except in the case of iron in the iron- 
rich alloys, no solid solutions are formed with any of these metals, 
but a large number of definite compounds are known, some of which 
melt at a much higher temperature than either of the constituents ; 
for example, Bi 2 Ce 3 melts at 1,630° and CeAl 2 at 1,475°. There are 
two allotropic modifications of the compounds CeFe 2 and CeAl 4 . 
As cerium increases the brittleness of metals with which it alloys, 
it is not suitable for use as a deoxidiser. A, R. P. 
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Reactions of Sodium Hydroxide with Salts of Aluminium. 

Edouard Grobet (J. Chim. physique, 1922, 19, 331 — 335). — Making 
use of the thermal method of titration previously described (cf. 
this vol., ii, 578), it is shown that the addition of sodium hydroxide to 
dilute solutions of aluminium nitrate forms successively aluminium 
hydroxide, sodium metaluminate, and sodium ortho-aluminate. 
The addition of sodium hydroxide to dilute solutions of aluminium 
chloride, aluminium sulphate, and potash alum forms successively 
aluminium hydroxide, basic sodium aluminate, Al(ONa) 3 ,Al(OH) 3 , 
and sodium ortho-aluminate. Sodium hydroxide added to con- 
centrated solutions of aluminium chloride, nitrate, or sulphate 
produces a basic salt of the type A1X 3 ,A1(0H) 3 , which is followed 
by the hydroxide, meta-aluminate and ortho-aluminate. Con- 
centrated solutions of potash alum yield under the same treat- 
ment a basic salt, A1 2 (S0 4 ) 3 ,2A1(0H) 3 , aluminium hydroxide, a 
basic aluminate, Al(ONa)«,Al(OH) 3 , and the ortho-aluminate. 

J. F. S. 

Crystal Structures of the Hexa-ammoniates of the 
Nickel Haloids. Ralph W. G. Wyckoff (J. Amer. Chem. Soc., 
1922, 44, 1239 — 1245). — The crystal structure of the complex com- 
pounds of the type NiX 2 ,6NH 3 , formed when ammonia is added to 
solutions of nickel chloride, bromide, and iodide respectively, has 
been examined by means of X-ray photographs. It is shown that 
the arrangement of the atoms in the crystals of these substances 
is such that the salts are strictly isomorphous with those of am- 
monium platinichloride (this vol., ii, 214). The dimensions of the 
unit cell and the values of the variable parameters defining the 
positions of the nitrogen atoms in the chloride and iodide have been 
estimated. The following values are recorded : NiCl 2 ,6NH 3 , side 
of unit cell 10*09 A.U. ; NiBr 2 ,6NH 3 , length of side of unit cell, 
10*48 A.U. ; NiI 2 ,6NH 3 , length of side of unit cell 11*01 A.U. In 
each case there are four molecules in the unit cell. The nickel 
atoms occupy the position of platinum, and the halogen atoms those 
of nitrogen in the ammonium platinichloiide crystal. J. F. S. 

Composition and Crystal Structure of Nickel Nitrate 
Hexammoniate. Ralph W. G. Wyckoff (J. Amer . Chem. 
Soc., 1922, 44, 1260 — 1266). — From analyses, X-ray spectrum 
measurements, and considerations of space group arrangements, it 
is shown that neither of the formulae Ni(N0 3 ) 2 ,4NH 3 ,H 2 0, or 
Ni(N0 3 ) 2 ,4NH 3 ,2H 2 0 is correct for the pale blue isotropic octahedra 
which are obtained when an excess of a concentrated solution of 
ammonia is added to an aqueous solution of nickel nitrate. The true 
formula is Ni(N0 3 ) 2 ,6NH 3 . A study of the Laue photographs of these 
crystals by the generally applicable methods which use the theory 
of space groups indicates that they have a structure similar to that 
of the corresponding complex haloids (preceding abstract), in which 
the nitrate groups replace the halogen groups, and in which the 
ammonia groups are related to the nickel atoius in exactly the same 

vol. oxxn. ii. 21 
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way in both compounds. The position of the atoms of the nitrate 
groups cannot be determined with great accuracy. Both the sym- 
metry characteristics and the diffraction data permit the same kind 
of displacement of the nitrate nitrogen atoms as is experienced by 
the sulphur atoms in pyrites. The unit cube contains four molecules 
and the length of its side is 10*96 A.U. J. F. S. 

Solubility. VI. Solubility of Ammoniates. Fritz 
Ephraim and Paul Mosimann (Ber., 1922, 55, [B], 1608 — 1619; 
cf. A., 1921, i, 508). — In a previous communication it has been 
pointed out that the similarity between dissolved substance and 
solvent has an important influence on solubility and that salts 
can achieve this similarity with water as solvent by the formation 
of hydrates or solvates. An experimental examination of this 
hypothesis has now been attempted by investigating the solubility 
in water of salts in which the formation of hydrates is rendered 
difficult. This can be achieved by occupying the co-ordination 
positions which would eventually be filled by water with other 
neutral groups, for example, ammonia. A relationship might 
therefore be expected between the solubility of a series of ammoniates 
such as [Ni(NH 3 ) 6 ]X 2 and their ammonia tension. A difficulty, 
however, arises, since many of these salts are decomposed by 
water and their solubility has therefore been determined in aqueous 
ammonia solution, d i% O’ 950, to which half its volume of alcohol 
(96%) has been added. With the hexamminenickelo-salts there 
is a parallelism between solubility and ammonia tension in the 
series iodide — ►bromide — ►chloride — ►thiocyanate, whilst the 
perchlorate and formate occupy the expected position in the series ; 
on the other hand, in the series tetrathionate — ►thiosulphate — * 
sulphide — ►chloride — ►nitrate — ► chlorate, the solubilityincreases 
with decreasing ammonia tension. In general, therefore, there 
is no parallel between ammonia tension and solubility, at any 
rate in the cases of the ammoniates of the salts containing oxygen. 
The experiments have been extended to the ammines of copper 
and cadmium salts; in the oxygen-free salts, a relationship is 
observed between ammonia tension and solubility, but it is doubt- 
ful if this is more than accidental, since the solubility is so greatly 
affected by the nature of the medium. The ammines of cobalt 
and chromium are more suitable, since they dissolve in water 
to a reasonable extent and are not decomposed thereby. The 
two series [Co(NH 3 ) 6 ]X 8 and [Cr(NH 3 ) 6 ]X 3 are so similar in their 
general properties that it would be expected to find the solubilities 
of the salts falling in the same order. This is actually the case 
to a great extent, but the parallelism is not complete. Particularly 
in the case of the cobalt compounds, the salts fall into two distinct 
groups, in which the solubilities are of widely differing orders of 
magnitude, the boundary lying between the perchlorate and oxalate. 
Possibly the two portions comprise the true salts and pseudo-salts 
respectively. 

The following compounds have not been described previously : 
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hexamminecobaltic naphthalene- $-sulphonate [Co(NH 3 )J[C 10 H 7 SO 3 ] 8 , 
pal© yellow, microscopic needles ; hexamminecobaltic picrate , 
[Oo(NH 8 ) 6 ] [0-C 6 H 2 (N0 2 ) 2 ] 3 , microscopic needles; hexammine - 
chromic dichromate, [CrJNH^yCrgOfJj, lustrous, hexagonal needles ; 
hexamminechromic picrate, small, matted needles ; hexamminechromic 
naphthalene- fi-sulphonate, pale yellow, microscopic needles; hexam- 
minechromic perchlorate, pale yellow needles; hexamminechromic 
chlorate, slender, pale yellow needles. The hexamminechromi- 
salts resemble the alkaloids in giving precipitates with the following 
reagents : potassium mercuric iodide (slender, yellow needles), 
potassium bismuth iodide (microcrystalline, reddish-brown powder), 
sodium cobaltinitrite (very small, reddish-brown crystals). The 
solubilities of the following hexamminecobalti-salts (gram. -mol. 
per litre) in water at 9° have been estimated : chloride (0*20), 
bromide (0*040), iodide (0*015), nitrate (0*033), sulphate (0*015), 
perchlorate (0*013), chlorate (0*215), chromate (0*00055), dichro- 
mate (0*00029), oxalate (0*00069), phosphate (0*00055), naphthalene- 
p-sulphonate (0*00059), picrate (0*00042). The hexamminechromi- 
salts have the following solubilities at 17*5° : chloride (0*42), 
bromide (0*118), iodide (0*043), nitrate (0*072), dichromate (0*005), 
sulphate (0*046), phosphate (0*0032), oxalate (0*00084), picrate 
(0*00037),* naphthalene- P-sulphonate (0*00069), chlorate (0*062), 
perchlorate (0*0199). H. W. 

Hydrous Oxides. III. Harry B. Weiser (J. Physical 
Chem., 1922, 26, 401 — 434). — In continuation of previous work 
(A., 1920, ii, 760), the author has studied the properties of various 
hydrous chromic oxides prepared under different conditions. The 
results indicate that no definite hydrates of chromic oxide are 
formed by precipitating a chromic salt with alkali. The evidence 
that Guignet’s green is a definite hydrate is inconclusive. Hydrous 
chromic oxide freshly precipitated in the cold is readily soluble 
in acids, but becomes insoluble on keeping or heating. Between 
the two extremes of solubility an indefinite number of hydrous 
oxides exists. By precipitating hydrous chromic oxides at tempera- 
tures from 0° to 225°, substances ranging in colour from greyish- 
blue to bright green have been prepared. Positively charged 
oolloidal hydrous chromic oxide may be prepared by peptising 
the hydrous oxide with chromic chloride, and by hydrolysis of the 
chloride or nitrate, but not of the acetate. The negatively charged 
colloid is prepared by peptising the hydrous oxide with sodium or 
potassium hydroxides. The properties of the respective colloidal 
suspensions are discussed, more especially the precipitating and 
peptising action of alkali salts. J. S. G. T. 

Precipitation from Uranyl Nitrate by means of Sodium 
Hydroxide. Radioactivity of the Precipitate. Pierre Joli- 
bois and Robert Bossuet (Compt. rend., 1922, 174, 1625 — 1628). — 
When sodium hydroxide is added to a dilute aqueous solution of 
uranyl nitrate precipitation only commences when an equimolecular 

21—2 
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amount of jsodium hydroxide has been added. From this stage 
up to the addition of two molecules a precipitate is obtained, and 
if this is filtered off and the filtrate is boiled, a further precipitate 
is deposited. Either precipitate contains 1*5% or more of sodium 
hydroxide which is not removed by washing. If more than two 
molecules of alkali are added precipitation is complete and the 
precipitate contains still higher percentages of alkali. Radio- 
activity measurements on the different precipitates show that 
the intensity of radiation is proportional to the amount of radium 
present. The first precipitate which is formed contains a very 
important proportion of the uranium-X, the oxide of whioh is 
apparently less basic than that of uranium. W. G. 

Solubility in the Solid State of Bismuth and Cadmium 
in Lead. Clara Di Capua (Atti R. Acead. Lined , 1922, [v], 
31, i, 162 — 164) — By means of the method devised by Plato 
(A., 1906, ii, 521 ; 1907, ii, 239), the author has investigated the 
fusion diagrams of the systems Pb-Bi and Pb-Cd. The results 
obtained give for the solid solubility of lead in bismuth the value 
4% and for that of bismuth the value 34%. For lead in cadmium 
or cadmium in lead the solid solubility is practically zero ; in this 
system the specific thermal conductivity varies linearly with the 
composition. T. H. P. 


Mineralogical Chemistry. 


A New Occurrence of Ilsemannite. Chas. W. Cook (Amer. 
J. Sd.> 1922, fv], 4, 50 — 52). — A large number of molybdenum de- 
posits were examined, but ilsemannite was detected only at Ouray 
in Utah (A. 1917, ii, 491) and near Gilson in California. At the 
latter locality, molybdenite occurs with pyrites in aplite, and is often 
completely altered to yellow molybdenite. A brown tarnish 
suggests a first stage in the alteration to molybdenum dioxide; 
and a later stage to a mixture of dioxide and trioxide is suggested 
by the presence of a blue material which is insoluble in w r ater. 
Ilsemannite, the blue soluble material, is perhaps a hydrated 
compound of dioxide and trioxide. L. J. S. 

Chemical and Spectrochemical Study of Spanish Bis- 
muth Minerals. S. Pina de RtJbies and F. Gila Esteban 
(Anal. Fis. Quim., 1921, 19, 347 — 386; cf. Pifia de Rfibies, A., 1921, 
ii. 267). — A description with chemical analyses and spec trographical 
data of bismuth minerals occurring in Spain. A series of minerals 
is described having a chemical composition varying between 
bismuthospherite, (Bi0) 2 C0 3 , and bismuthite, BiOCO s *Bi(OH) a . 
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Another class of minerals includes oruetite, Bi 8 TeS 4 , and anti- 
moniferous bismuthine. Oruetite and similar minerals are probably 
eutectic mixtures of bismuth, tetradymite, Bi 2 Te 8 , and bismuthine, 
Bi 2 S 3 . The carbonate minerals of the first series may be derived 
from the oruetite minerals. Native bismuth, scheelite, and molyb- 
denite are also described. G. W. R/J 

Ardennite from Ceres, in the Ala Valley (Piedmont). 

Ferruccio Zambonini (Atti R. Accad. Lined , 1922, [v], 31, i, 
147 — 151). — This mineral occurs, intimately associated with pied- 
montite and mixed with various other species, in aggregates of 
colophony-brown, vitreous fibres or rods, often twisted or bent. 
The crystals exhibit marked pleochroism and the other optical 
characters observed with the ardennite found in the^ Belgian 
Ardennes, and have the following percentage composition : 

Si0 2 . As 2 0 5 . P 2 0 6 . V 2 0 6 . A1 2 O s . Fe 2 0 3 . CuO. CaO. SrO. BaO, 

29*53 10*30 0*12 0*25 22*40 3*11 0*75 5*61 trace trace 

MnO. mO. (MgO. Na 2 0. K 2 0. H 2 0-. H 2 0+. Total. 

18*76 0*04 4*03 0*07 0*12 0*12 5*42 100*63 

These results correspond well with the formula 

10Si0 2 ,(As,V,P) 2 0 6 ,5(Al,Fe) 2 0 3 ,10(Mn,Mg,Ca,Cu)0,6H 2 0. 

The mineral is almost pure arsenioardennite, the proportion of 
vanadioardennite being very small. ] T. H. P. 

The Melting of Potash Felspar. G. W. Morey and 
N. L. Bowen (Amer. J. Sd, 1922, 4, 1 — 21). — A pure synthetic 
orthoclase was prepared by crystallising glass of the composition 
KAlSigOg in a bomb containing water vapour, and this material 
was used for determining the melting point of the pure substance. 
The temperature usually given for the melting point, determined 
on natural crystals, is 1200°. It was found that orthoclase has 
no true melting point. When kept for a week at 1200°, it forms 
a glass which, under the microscope, is seen to have a cross-lined 
structure. At higher temperatures, the structure becomes more 
distinct and develops into typical leucite crystals. The temper- 
ature range of incongruent melting, in which leucite crystals are 
in equilibrium with liquid, is 1170--1530 0 . Three natural potash 
felspars showed the same behaviour, namely, microcline from 
N. Carolina, sanidine from Laacher See, and adularia from St. 
Gotthard, but in these the upper limit was lowered somewhat by 
the foreign matter present. It follows that orthoclase must be con- 
sidered as a binary compound in the leucite-silica (KAlSi 2 0 6 -Si0 2 ) 
system. ? The general form of the diagram of this system is shown, 
but only a few points on it have yet been ^accurately deter- 
mined. The incongruent melting of orthoclase is of particular 
importance for the theory of rock formation. It shows that 
leucite can form from a liquid containing an adequate amount of 
silica, or even excess, for orthoplase formation and that a mass 

81 * 
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may have leucite as early crystals (phenocrysts) together with 
free silica as late crystals (ground-mass). The regular behaviour 
of leucite in breaking up into orthoclase and nephelite suggests 
that the early separation of leucite may afford a key to the origin 
of many nephelitic rocks as well as of leucite rocks. E. H. R. 

Tridymite from the Euganean Hills, Italy. Edoardq 
Billows (Mem. Accad. Lincei , 1922, [v], 13, 506 — 524). — A 
detailed crystallographic description of tridymite from the trachyte 
of Zovon in the Euganean Hills near Padua. The crystals are 
cloudy and now consist of an aggregate of quartz. L. J. S. 


Analytical Chemistry. 


Behaviour of Platinum on Strong Ignition. D. Balareff 
(Chem. Ztg ., 1922, 46, 573). — On heating either new or carefully 
cleaned old platinum crucibles in a blast flame or over a powerful 
Teclu burner, a fairly constant loss in weight of 0*6 mg. per hour 
was noticed, whilst the side of the crucible nearest the blast was 
considerably brighter than that more remote. No experiments 
were made, however, to find an explanation of the loss. 

A. R. P. 

Heavy Liquids for the Separation of Minerals. Enrico 
Clerici ( Atti R. Accad. Lincei , 1922, [v], 31, i, 116 — 118; cf. A., 
1911, ii, 257). — The following three liquids, useful for the mechanical 
separation of minerals of different densities, are colourless and 
may be diluted and recovered : Aqueous barium bromomercurate 
solution d 11 3*11, d 18 3*14. Saturated aqueous thallium formate 
solution, d 10 3*31, d 20 3*40, d 69 4*10. Aqueous solution of thallium 
formate and thallium malonate in equal proportions, d 10 4*00, 
d 60 4*70, d about 100 above 5. Thallium formate, melting at 95° to a 
highly mobile liquid, may also be used, and a mixture of thallium 
formate and malonate in equal amounts melts below 95° and 
has d above 5. Fused thallium formate has d below 5, but it 
dissolves powdered thallium carbonate, giving a liquid with d 
above 5. T. H. P. 

A New Physico-chemical Method of Volumetric Analysis 
applied to some Problems of Inorganic Chemistry. Paul 
Dutoit and Ed. Grobet (J. Chim . physique, 1922, 19, 324—327). — 
A method is described by which solutions of acids may be titrated 
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with bases using a thermometer graduated in 1/100° as indicator. 
The solution to be titrated is placed in a small Dewar vessel, which 
stands in a somewhat larger Dewar vessel, a mechanical stirrer 
is placed in the solution, and the alkali is added at regular intervals 
in amounts which cause the temperature to increase by not more 
than 0*02°. The burette is surrounded by asbestos paper and the 
stopcock is operated by a long pair of pincers. The number of 
c.c. of alkali added are plotted as abscissae and the temperature after 
each addition as ordinate, and the points joined. It is found that 
the end-point is marked by a decided change of direction in the 
curve. Not only is this point fixed by the curve, but all other 
points at which a change in the nature of the reaction occurs are 
fixed. Thus with sulphuric acid the points corresponding with the 
completion of the formation of the hydrogen sulphate and the 
normal sulphate are both accurately shown. In the titration of 
phosphoric acid with sodium hydroxide the points where the 
formation of NaH 2 P0 4 , Na 2 HP0 4 , and Na 3 P0 4 , respectively, is 
complete are well marked. In the titration of normal sodium 
phosphate with nitric acid, the points where the formation of 
Na 2 HP0 4 , NaH 2 P0 4 , and H 3 P0 4 is complete are clearly marked. 
The titration of the nitrates of zinc, lead, and magnesium by this 
method indicates the completion of the formation of definite basic 
salts, and in the case of the two first-named metals, of zincates 
and plumbites, respectively. Titration of salts of cobalt, copper, 
and nickel with ammonia in the same way indicates the formation 
of the various ammonia complexes. This method yields identical 
results with those obtained by electrometric and electrocon- 
ductivity titrations and in addition it also indicates the formation 
of derivatives which these methods do not. J. F. S. 


Simple Method of Electrometric Titration in Acidimetry 
and Alkalimetry. Paul Francis Sharp and F. H. MacDougall 
(«/. Amer. Chem. Soc., 1922, 44, 1193 — 1196). — The object of the 
work described is the preparation of a number of Constant and 
reproducible electrodes which are electrometrically equivalent to 
hydrogen electrodes dipping in solutions of various known hydrogen- 
ion concentrations. Such electrodes are extremely useful in cases 
where it is necessary to titrate a solution of an acid to an end-point 
which shall have a definite hydrogen-ion concentration. In such 
a case, the half cell containing a hydrogen electrode and the solution 
being titrated is connected with the electrode which has the same 
potential difference as the hydrogen electrode will have when the 
titration is completed. A solution of alkali is then run into the 
acid until a galvanometer indicates that the total cell, comparison 
electrode|sat. KCl|titration liquid|H 2 Pt, has a zero E.M.F. The 
following are the comparison electrodes together with the potential 
against a normal calomel electrode and the equivalent hydrogen* 
ion concentration : 


21*— 2 
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HgPb— 
(12 — 12-C%) 


» 

HgCd — 
(12 — 12-6%) 


»> 


0-62 c.c. KI in 100 o.c. solution || ; E.M.F. 0-5195 = 10 W-H 
2-90 c.c. KI „ 100 „ || „ 0-5609 = 1(H M 

6-14 c.c. KI „ 100 „ || „ 0-5786 = 10-W-H 

67-50 c.c. KI, in 100 „ || „ 0-6378 = 10-W-H 

100 c.c. CdS0 4 + 0-2 c.c.KI || „ 0-6967 = 10-W-H ! 

10 c.c.CdS0 4 + 10 c.c.KI in 100 c.c. sol. \\ E.M.F. 0-7560 = 10-W-H 
100 c.c. CdS0 4 + 26-40 c.c. KI || E.M.F. 0-8151 = 10-W-H 
2c.c. CdS0 4 + 48-7c.c. Klin lOOc.c. sol.H^.M.F. 0-8743 = KHW-H 


The number of c.e. of potassium iodide and cadmium sulphate refer, 
respectively, to 2*0#- and 0*5#- solutions, respectively (of. Pinkhof 
A., 1920, ii, 121). J. F. S. 


The Use of Potassium Ferrocyanide in Potentiometric 
Titrations. II. The Potentiometric Titration of Zinc. 

I. M. Kolthoff ( Rec . trav. chim ., 1922, 41, 425 — 437). — The 
possibility of this titration has been established for some time 
(Koninck and Prost, A., 1896, ii, 675), but no worker has yet stated 
the degree of accuracy with which determinations may be made 
(cf. Bichowsky, A., 1917, ii, 219). The author recommends the 
use of a solution of potassium ferrocyanide, the concentration of 
which is 1/40 mol., to this is added 1 gram per litre of potassium 
ferricyanide. The standardisation of the zinc solution for the 
control experiments, which is described in detail, is a matter of 
difficulty ; in previous work sufficient attention does not seem to 
have been directed to accuracy in this respect. The titration is 
best carried out at 70°, as at this temperature the reaction is 
quicker and the change in potential which denotes the end-point 
is greater. As the results obtained in neutral solution are too low, 
1 — 2 c.c. of 4#-sulphuric acid should be added. Excess, however, 
should be avoided, otherwise the precipitate of potassium zinc 
ferrocyanide is partly dissolved and the change in potential at the 
end-point diminished. In such a solution 0-2 mg. of zinc may be 
determined within 1%. In presence of potassium sulphate at 70% 
and of ammonium sulphate at ordinary temperatures, results are 
obtained which are 0*5% too high ; the latter salt at 70° has the 
reverse effect, which is also given by ammonium chloride. The 
titration may be carried out speedily and accurately in the inverse 
direction. H. J. E. 


Estimation of Chlorine in Organic Compounds. J. Klimont 
( Ghem . Ztg ., 1922, 46, 521 — 522). — Attempts were made to esti- 
mate chlorine in organic compounds by boiling the latter with 
alcoholic potassium hydroxide solution under a reflux apparatus 
and titrating the excess of alkali subsequently with standard acid. 
Acetylene dichloride, monochlorohydrin, monochloroacetone, di- 
chloroacetone, a-chloronaphthalene, dichloronaphthalene, bomyl 
chloride, and pinene hydrochloride yielded either low or untrust- 
worthy results ; trichloroethane, acetylene tetrachloride, and oc-di- 
bromohydrin yielded high results, whilst monochloroacetic acid 
gave'a correct result. W. P. S. 
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Estimation of Free Chlorine and Hypochlorous Acid 
in Concentrated Salt Solutions. M. C. Taylor! and C. A. 
Gammal (J. Ind. Eng . Chem ., 1922, 14, 632 — 635). — The estima- 
tion of free chlorine and hypochlorous acid in concentrated salt 
solutions, which may contain either sodium hypochlorite or hydro- 
chloric acid, is usually carried out by estimations of total “ avail- 
able ” chlorine, and of free chlorine by an aeration process. The 
latter, however, is inaccurate owing to decomposition of hypo- 
chlorous acid or of hypochlorite during aeration. It is now shown 
that the rate of the removal of the free chlorine is a linear function 
of the amount present at any moment, whilst when all free chlorine 
has been removed the rate of removal varies as the square of the 
amount of hypochlorous acid present. The curves obtained by 
plotting the rate of removal of chlorine against the total amount 
removed as measured by absorption in potassium iodide solution 
and titration with thiosulphate will therefore be two distinct lines 
having a point of intersection, the abscissa of which is the free 
chlorine initially present as such. To obtain the amount of 
chlorine initially present as hypochlorous acid and hydrochloric 
acid, the increase in acidity after aeration is determined by means 
of potassium iodide-iodate solution in terms of thiosulphate solu- 
tion, and this is equal to the actual loss of chlorine during aeration 
due to such reactions as H0Cl->HCl+0. G. F. M. 

Estimation of the Chlorometric Degree of Bleaching 
Chlorides. J. Royer (Ann. Falsify 1922, 15, 146 — 148). — 
For the estimation of available chlorine in bleaching solutions the 
method of Poncius is recommended as being rapid and exact. It 
consists in titrating the solution with standard potassium iodide 
in the presence of sodium hydrogen carbonate. The first reaction 
consists in the oxidation of the iodide to iodate, but as soon as 
the free chlorine has been used up the next drop of iodide solution 
reacts with the iodate with the liberation of free iodine, which is 
indicated by starch paste. W. G. 

Electrometric Titrations with Silver Nitrate. Estima- 
tion of Chlorides, Bromides and Iodides, and of Iodides 
in the Presence of Chlorides and Bromides. I. M. Kolthoff 
( Z . anal . Chem., 1922, 61, 229 — 240). — In most cases the solubility 
of the silver compound indicates whether the end-point of a 
titration with silver nitrate solution may be ascertained electro- 
metrically. The method is trustworthy for chlorides, iodides, and 
bromides, even in very low concentration, and iodides may be 
titrated in ammoniacal solution in the presence of chlorides and 
bromides. Certain complex salts, such as ferrocyanides, pyro- 
phosphates, etc., cannot be estimated by the method, although 
with ferricyanides and thiocyanates the results obtained are 
accurate. The method may also be used for the estimation of 
cyanides, chromates, oxalates, tartrates, succinates, and, salic- 
ylates. W. P. S. 
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Estimation of Minute Amounts of Gaseous Oxygen and 
its Application to Respiratory Air. Howard M. Sheaff 
(J. Biol Chem., 1922, 52, 35 — 50). — The method is intended 
mainly for use in following the oxygen consumption of plant and 
animal tissue under different conditions. By means of the appar- 
atus, which is described and illustrated in the original, it is stated 
that oxygen can be estimated in amounts as small as 1 X 10“ 7 gram. 
The method depends on the conversion of the oxygen, in the 
presence of nitric oxide and sodium hydroxide, into sodium nitrite, 
and the estimation of the latter colorimetrically by means of 
sulphanilic acid and a-naphthylamine. E. S. 

The Oxygen-absorption and Concentration of Pyro- 
gallol Solutions used in Gas Analysis. Fritz Hoffmann 
(Z. angew. Chem., 1922, 35, 325 — 328). — The absorptive powers of 
solutions of pyrogallol and potassium hydroxide of all proportions 
are tabulated in a Gibbs triangular diagram for the ternary system 
pyrogallol, potassium hydroxide, and water. A line of maximum 
absorptions was found to correspond with mixtures containing 
pyrogallol and potassium hydroxide in the proportions 3 to 2. The 
field to one side of the line, corresponding with a smaller proportion 
of the latter, falls sharply in power of absorption. The optimum 
proportion is given as pyrogallol 20 parts, potassium hydroxide 
20 parts, and water 60 parts. H. M. 

Rapid Estimation of Sulphur. I. Luigi Losana (Giorn. 
Chim. Ind. Appl., 1922, 4, 204—206). — The method here described 
depends on the fact that, if a compound containing sulphur is heated 
with powdered iron in absence of air, the sulphur in the residual 
mass is liberated completely as hydrogen sulphide on subsequent 
treatment; with hydrochloric acid. This gas is absorbed by zinc 
acetate solution and the sulphide thus formed estimated by titration 
with iodine solution. Tests made on flowers of sulphur and on 
copper, lead, barium, and cobalt sulphates gave excellent results. 
The method is applicable also to the estimation of sulphur in organic 
compounds, ,but the latter must previously be heated with copper 
oxide or lead chromate in a porcelain crucible, or, if the organic 
compound is volatile, in a narrow hard glass tube, in which it is 
covered with a deep layer of the oxidising material [cf. J . Soc. 
Chem. Ind., 1922, 614a]. T. H. P. 

The Kleemann Modification of the Kjeldhal Process. 

FrantiSek Skutil {Chem. Listy, 1922, 16 , 173 — 177). — The various 
methods of estimating the nitrogen of foodstuffs and manures, 
using modifications of the Kjeldhal process, are reviewed, and the 
advantages of the Kleemann modification ( Z . angew . Chem., 1921, 
34 , 625) pointed out. Results obtained by a modification of this 
method are found to be in satisfactory agreement with those ob- 
tained by the standard analytical method used in Czecho-Slovakia. 
This method differs from that of Kleemann in that, after the addition 
of mercury, 30% of hydrogen peroxide is added, and then the 
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concentrated sulphuric acid, slowly, and with cooling. After some 
time, the contents of the flask are heated until a deep coloration 
appears. Finally, anhydrous potassium sulphate is added, and the 
process completed. R. T. 

The Estimation of the Total Non-protein Nitrogen of 
Serum. Comparative Study of Trichloroacetic and Meta- 
phosphoric Acids as Protein Precipitants. Paul Cristol 
(Bull. Soc, Chim. Biol., 1922, 4, 267 — 271). — Higher values are 
obtained for total non-protein nitrogen when proteins are precipi- 
tated by means of metaphosphoric acid than when trichloroacetic 
acid is used for this purpose. This is due to the partial hydrolysis 
of the proteins by the former reagent. E. S. 

The Estimation of Non-protein Nitrogen in Blood. 

Ebio Ponder. (Biochem. J., 1922, 16, 368 — 369). — Blood (0*2 c.c.) 
is added to water (1 c.c.) and the pipette used is washed out twice, 
each time with a further 0'2 c.c. of water. The protein is precipi- 
tated with 0*2 c.c. of a 10% solution of sodium tungstate and 0-2 c.c. 
of 2/3AT-sulphuric acid as in Folin’s method for the preparation 
of blood filtrates. 0’5 C.c. of this filtrate is boiled very gently with 
0*2 c.c. of a digestion mixture diluted 1 in 4. The digestion mixture 
consists of 50 c.c. of a 5% copper sulphate solution, 100 c.c. of 85% 
phosphoric acid, and 300 c.c. of pure sulphuric acid. After boiling 
for two minutes, water is added to make the volume 3*5 c.c., and 
the solution is directly nesslerised and compared with a standard 
solution of ammonium sulphate. W. 0. K. 

Detection and Estimation of Nitrate Nitrogen in Urine 
and Serum. O. Nolte (Z. anal. Chem., 1922, 61, 278 — 282). 
— The presence of nitrates may be detected by means of the diphenyl- 
amine reaction or by the less sensitive ferrous sulphate reaction ; 
the diphenylamine reaction, however, is obtained with oxidising 
substances other than nitrates. For the estimation of nitrates in 
urine, the Schlosing-Grandeau gasometric method appears to be 
the most trustworthy, but the nitric oxide content of the volume of 
gas obtained must be estimated subsequently. W. P. S. 

Analytical Determination of Oxides of Nitrogen in Gas 
Mixtures. Charles L. Burdick (J. Ind. Eng. Chem., 1922, 14, 
308 — 310). — Mixtures of nitrogen peroxide and nitric oxide are 
absorbed in dilute alkali in accordance with the equations 3N0 2 + 
2NaOH=2NaNO a +NO +H 2 0 and NO +N0 2 +2Na0H=2NaN0 2 + 
H 2 0. If previous to absorption there is a development of mist 
in consequence of cooling, the nitrogen peroxide present in the 
hot gas will be partly converted into nitric acid and nitric oxide. 
An absorption apparatus must therefore provide for the measure- 
ment of nitric oxide passing through the alkali unabsorbed. The 
absorption bulb in the apparatus described is a tube containing 
a number of glass bells with side perforations placed vertically 
above one another and with the inlet tube passing down through 
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their central axes. This is filled with a known volume of N/10 
alkali hydroxide free from carbonate diluted as required. The 
gas passes through this into an aspirator, in which it is treated 
with hydrogen peroxide, absorbed in excess of alkali hydroxide, 
and estimated as usual. The solution in the absorption bulb is 
titrated with A/10-sulphuric acid, using a few drops of a solution 
of methyl-red in iV /100-alkali hydroxide as indicator. To the 
neutralised solution a known excess of permanganate with 5 c.c. 
of sulphuric acid are added, the solution is left for a few minutes, 
a slight excess of ferrous sulphate added, and the excess titrated 
back. If there is no acid mist present and if A c.c. of alkali and 
P c.c. of permanganate are neutralised in the absorber, it will be 
seen that of this (3 A +P)/2 c.c of alkali hydroxide have been neutral- 
ised by nitrogen peroxide and the total alkali hydroxide— (3-4 -f P)/2 
c.c. by nitric oxide. 

If nitric acid mist is present, it is absorbed as nitrate in the 
bulb and is measured by the excess of alkali hydroxide neutralised 
over the nitrite formed, whilst the nitrite formed contains twice the 
quantity of nitrogen present as nitrogen peroxide. If more than 
5% of excess oxygen is present in the gas mixture, a correction 
for oxidation during the passage of the gas through the sampling 
tube should be applied. C. I. 

A Possible Source of Error in the Bell-Doisy Method 
for the Estimation of Phosphates in Blood Plasma. W. 

Denis and L. von Meysenbug (J. Biol . Chem., 1922, 52, 1—3). — 
The method of Bell and Doisy (A., 1920, ii, 769) for the estimation 
of phosphates in blood gives accurate results when applied to 
serum, but low values are obtained when plasma is used. Serum 
should therefore be used for this estimation ; if, however, plasma 
is used, the accuracy may be increased by restricting the amount 
of anti-coagulant and increasing the quantities of molybdic acid 
and quinol. E. S. 

Microchemical Investigation of Arsenic. Arnaldo 
Piutti and’ Enrico Boggio-Lera (Mem. Accad. Lincei , 1922, 
[v], 13, 475 — 479). — In the detection of arsenic in very small 
proportions, good results are obtained by using a reagent composed 
of 1 c.c. of 3% ammonium molybdate solution, 10 c.c. of 3-4% 
ammonium nitrate solution, and 39 c.c. of 40% nitric acid solution. 
With liquids containing 0*02 — 0*004 mg. of arsenic per c.c., this 
reagent is used directly, but for lower concentrations of arsenic, 
the reagent is diluted five times with 40% nitric acid. A drop of 
the arsenic solution yields characteristic micioscopic crystals when 
evaporated with a drop of the reagent. As little as 0*00005 mg. of 
arsenic is detectable in this way. T. H. P. 

Estimation of Arsenic Acid. L. Rosenthaler (Z. and . 
Ghent 1922, 61, 222 — 229). — Diffused light does not interfere 
in the iodometric estimation of arsenic acid, but atmospheric oxygen 
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reacts with the hydriodic acid formed, yielding further quantities 
of free iodine. This may be prevented by adding 5 grams of sodium 
hydrogen carbonate before the potassium iodide is introduced. The 
titration solution should contain at least 16% of hydrochloric acid or 
33-3% of sulphuric acid. When sulphuric acid is used, the follow- 
ing procedure should be adopted. The iodate solution is treated 
with concentrated sulphuric acid in quantity sufficient to make 
the concentration^ the latter 33*3%, the mixture is cooled, and 
5 grams of sodium hydrogen carbonate are added in small quanti- 
ties at a time ; concentrated potassium iodide solution is now added, 
and the iodine is titrated with A /10- thiosulphate solution. A 
precipitate which forms on the addition of the iodide consists 
chiefly of arsenic tri-iodide, and should be dissolved by adding 
a small quantity of water before the titration is commenced. 

W. P. S. 

Iodometric Estimation of ^Arsenic and Antimony Sul- 
phides. Ferdinand Nikolai (Z. anal. Chem ., 1922, 61, 
257 — 272). — Arsenites and the corresponding antimony salts may 
be estimated volumetrically by adding their solutions to an excess 
of standard iodine solution containing dilute acetic acid and sodium 
acetate and then titrating the excess of iodine with thiosulphate 
solution. Arsenic trisulphide, or antimony trisulphide, may be 
titrated by dissolving it in sodium hydroxide solution and adding 
this solution to iodine solution containing acetic acid and sodium 
acetate, with subsequent titration of the excess of iodine. The 
alkaline solution of the sulphide is oxidised readily by atmospheric 
oxygen, but this may be prevented, or the late of oxidation retarded 
to a considerable extent, by the addition of a small quantity of 
gelatin. ' W. P. S. 

Tests of an Iodine Pentoxide Indicator for Carbon 
Monoxide. S. H. Katz and J. J. Bloomfield (J. Ind. Eng . Chem ., 
1922, 14, 304 — 306). — The “ Hoolamite ” carbon monoxide indi- 
cator consists of a glass tube containing granulated pumice impreg- 
nated with 1 part of iodine pentoxide to 5 parts of fuming sulphuric 
acid (60% S0 3 ). The gas is drawn through cotton- wool filters and 
a tube of activated charcoal into a rubber hand bulb and discharged 
through the tube containing the pumice. The colour produced 
on the latter is matched with a series of permanent colours in a 
sealed glass tube. A series of tests with a large number of observers 
showed that by this instrument a minimum concentration of 0*07% 
of carbon monoxide can be detected, and that a rough quantitative 
estimation of higher concentrations can be made. In the absence 
of the activated charcoal most hydrocarbons, hydrogen sulphide, 
and hydrogen chloride interfere ; methane, chlorine, carbon 
dioxide, sulphur dioxide, and some other gases do not. The 
“ Hoolamite 55 tube may be used for six to eight estimations, after 
Which it deteriorates. C. L 
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The Direct Estimation of Small Quantities of Radium 
by the Penetrating Rays. B. Szilard (Compt, rend., 1922, 174, 
1695 — 1698). — The electrometer previously described (ibid., 1922, 
174, 1618) has been modified so as to provide a transportable instru- 
ment working without either a high tension battery or a projection 
mirror. By means of it rapid measurements can be made of the 
penetrating rays. The sensitiveness of the instrument corresponds 
with 10-* U.E.S. W. G. 

Ash-alkalinity (of Foodstuffs). B. Pfyl. (Z. Unters. 
Nahr. Genussm ., 1922, 43, 313— 339).— To utilise the titration 
values of the ash of foodstuffs as indications of their composition, 
it is necessary to choose the values, to be determined in such a way 
that they are definite and as independent as possible of chance 
circumstances, and to employ simple and unexceptionable methods 
for determining them. The chemical processes taking place during 
the incineration of foodstuffs have to be considered more closely 
than has been done in the past, and the necessity for avoiding loss 
of mineral acids and for the conversion of the whole of the phosphorus 
into tribasic phosphate must be kept in view. In many cases this 
can only be attained by the addition of a measured quantity of 
alkali before incineration. The most useful values to be deter- 
mined are (a) the intrinsic alkalinity, (b) the methyl-orange alka- 
linity, and (c) the total phosphate of the ash. The first may be 
defined as the excess, expressed in milli-equivalents, of the kations 
Na*, K‘, Ca", Mg**, which remains after combination with the 
anions P0 4 '", S0 4 ", Cl' for 0", and the weakly acid anions C0 8 ", 
Si0 3 ", B0 2 ', MnO a ", Mn0 4 ", A10 2 ". If such excess does not exist, 
the difference is expressed as “ intrinsic acidity.” (b) is the excess, 
expressed in milli-equivalents, of the same four kations which 
remains after combination with the anions H 2 P0 4 ', S0 4 ", and Cl' , 
for 0", and the above enumerated weakly acid anions. The 
absence of such excess is indicated as methyl-orange acidity, 
(c) The total phosphates is expressed in milli-equivalents of P0 4 "'. 
These three values can be obtained by titration against methyl- 
orange, followed by a titration against phenolphthalein. Full 
details of simple methods of carrying out the above determinations 
are given ; these are the result of many years of experience, and 
are founded on sound scientific principles. Modifications necessary 
in special cases and precautions and corrections to be applied where 
special accuracy is needed are also indicated. The above three 
values are usually calculated to 100 grams of dry food-stuff or 
1 litre of liquid, but occasionally to 1 gram of ash or 1 gram of ash 
soluble in hydrochloric acid. In cases of adulteration, one or other 
of these values is affected. Methods proposed by others for the 
determination and presentation of ash-alkalinity are criticised. 

H. C. R. 

Atkinson’s Process for the Estimation of Potassium in 
the Presence of Sodium, Magnesium, Sulphates, and 
Phosphates. S. J. Watson (Analyst, 1922, 47, 285 — 288).— The 



ANALYTICAL CHEMISTRY. 


& 5$7 


process is considered unsatisfactory because the compensating 
errors necessary to overcome the loss due to the solution of some 
potassium perchlorate do not occur to an extent sufficient to balance 
this loss, and the quantity of methyl alcohol and perchloric acid 
used is too large to make the process economical. Keeping the 
contents. of the beaker at the boiling point for an hour, whilst 
perhaps necessary to ensure complete solution of undesirable 
substances, must also favour the solution of potassium perchlorate 
itself. H. C. R. 

The Estimation of alcium in Blood. Arthur Robert 
Ling and John Herbert Bushill (Biochem. J., 1922, 16, 403 — 
406). — Two to 5 c.c. of blood are incinerated in a platinum dish, 
treated with 1-5 c.c. of concentrated hydrochloric acid, and washed 
into a special centrifuge tube. After adjusting the reaction, the 
calcium is precipitated with oxalic acid and ammonium oxalate. 
The calcium oxalate is centrifuged and washed, sulphuric acid is 
added, and the oxalic acid titrated with permanganate. 

W. 0. K. 

A Colorimetric Method for the Estimation of Small 
Amounts of Magnesium. F. S. Hammett and E. T. Adams 
(J. Biol . Chem., 1922, 52, 211 — 215). — The method is designed for 
application to urine, blood, and tissue extracts and is a modifica- 
tion of Kramer and Tisdall’s method (A., 1921, ii, 595). The pre- 
cipitate of ammonium magnesium phosphate obtained in the latter 
method is dissolved in O'OliV’-hydrochloric acid and the phosphorus 
estimated colorimetrically by Bell and Doisy’s method (A., 1920, 
ii, 769). The value for magnesium is then calculated from this 
result. E. S. 

Volumetric Estimation of Lead Peroxide in Miniums. 
Practical Modification of Diehl’s Method. A. Bonis 
(Ann. Falsify 1922, 15, 157 — 159). — The following modified pro- 
cedure for Diehl’s method of estimating lead peroxide in samples 
of minium is advocated. Half a gram of the sample is macerated 
with 2*5 c.c. of nitric acid (d 1*080) and the mixture is washed into 
a conical flask with 25 c.c. of a saturated solution of sodium acetate. 
To this is added 10 c.c. of a 12% solution of potassium iodide in 
saturated sodium acetate, and the whole is well shaken, and the 
iodine liberated is titrated with N /10-thiosulphate solution. If 
the sample of minium contains iron oxide, instead of titrating the 
free iodine an excess of standard thiosulphate is added and the 
whole is made up to 100 c.c. with the saturated sodium acetate 
solution. After filtering, an aliquot portion of the filtrate is titrated 
back with iV/10-iodine solution. W. G. 

Rapid Electro-analysis. A. Kling and A. Lassieur (Ann. 
Chim . Analyt ., 1922, 4 , 171 — 177). — For the rapid electrolytic 
deposition of copper or zinc a silver cathode is recommended, 
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together with an anode of platinum alloyed with iridium or rhodium. 
The silver cathode is readily cleaned without loss in weight by 
immersion in a cold solution of 10 grams of trichloroacetic acid in 
60 c.c. of strong ammonia and 60 c.c. of water. Copper is deposited 
from a sulphate solution acidified with nitric acid and containing 
5 grams of sodi um metaphosphate if iron is present. Zinc is 
deposited from a solution containing sodium acetate and 6 c.c. 
of acetic acid per 100 c.c., together with 10 c.c. of a saturated 
solution of sodium fluoride if iron is present ; large quantities of 
iron should, however, be separated. Lead may be deposited on 
the anode as peroxide from a solution containing 16 c.c. of nitric 
acid per 100 c.c., or as metal on the cathode by electrolysing at 
70° with 5 amperes a solution containing less than 0*4 gram of 
lead and 3 c.c. of nitric acid ( d 1*3), 2*5 grams of crystallised gallic 
acid, and 6 c.c. of 95% alcohol in 100 c.c. total bulk. Antimony 
may be electrolysed from a solution containing 80 c.c. of sodium 
sulphide solution (d 1*14), 60 c.c. of water, and 5 grams of potassium 
cyanide by a current of 6 amperes at 60 — 70°, or from a boiling 
solution containing 20 c.c. of hydrochloric acid and 4 grams of 
hydroxylamine hydrochloride in 130 c.c. of water. The latter 
solution, with the addition of 10 grams of ammonium oxalate, may 
be used for the deposition of tin. The above methods are adapted 
to the rapid analysis of brasses, bronzes, and white metals [cf. 
J. Soc. Chem. Ind., 1922, 551a]. A. R. P. 

Iodometric Estimation of Copper in the Presence of Iron. 

A. W6ber (Z. angew . Chem., 1922, 35, 336 — 337). — Solutions con- 
taining copper salts in the presence of ferrous iron always contain 
a small amount of cuprous ions. These cannot be oxidised by 
nitric acid or hydrogen peroxide in ammoniacal solution, as the 
small amount of nitrites formed interferes with the subsequent 
titration. The solution is therefore made ammoniacal and treated 
with a current of air at 70°, whereby all the copper dissolves as 
cupric salt and the iron is precipitated as ferric hydroxide, which 
is collected, re-dissolved and re-precipitated to recover the ad- 
sorbed copper. The combined filtrate is boiled to expel ammonia, 
acidified, treated with potassium iodide, and titrated as usual 
[cf. J. Soc. Chem . Ind., 1922, 545a]. A. R. P. 

Separation of Aluminium from Iron by means of 
o-Phenetidine. K. Chalupny and K. Breisch (Z. angew . 
Chem., 1922, 35 f 233 — 234). — The solution containing the iron and 
aluminium salts is slightly acidified with hydrochloric acid and 
treated with a current of hydrogen sulphide for ten minutes; 
carbon dioxide is then passed through the solution until all excess 
of hydrogen sulphide has been expelled. These operations are 
carried out in a flask closed with a cork and provided with inlet 
and outlet tubes. A m m onium carbonate is then added until a 
precipitate forms, the latter is dissolved by the addition of dilute 
hydrochloric acid, and an excess of 6% alcoholic phenetidine 
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solution is added. The flask is closed, the contents are heated at 
80°, and the precipitate is then collected, washed with hot, dilute 
ammonium nitrate solution, ignited, and weighed as aluminum 
oxide. If copper and other metals are present with the iron and 
aluminium, the copper must be separated electrolytically, the 
iron and aluminium then precipitated as basic acetates, the latter 
dissolved in dilute hydrochloric acid, and the solution used for the 
separation of the iron and aluminium as described. It is essential 
that the iron should be present in the ferrous state; ferric salts 
yield a precipitate with phenetidine solution. W. P. S. 

Gravimetric Analysis. XXV. Estimation of Man- 
ganese. L. W. Winkler ( Z . angew. Chem ., 1922, 35, 234 — 235 ; cf. 
A., 1921, ii, 656). — The manganese is precipitated as manganese 
ammonium phosphate, the method being tfrat described pre- 
viously ( loc . cit.) for the estimation of cadmium. Small corrections 
are applied to the weight of precipitate obtained; for instance, 
1 mg. is deducted when the precipitate weighs 0*2 to 0*3 gram. 
The presence of potassium chloride does not interfere, but sodium 
chloride must not be present. W. P. S. 

Oxidation of Manganese to Permanganate in Alkaline 
Solution. J. Heslinga (Chem. Weekblad , 1922, 19, 274). — 
Manganese in ores and alloys is readily detected by heating the 
solution with potassium hydroxide and excess of copper sulphate 
(which acts as a catalyst), and adding a few drops of a mixture of 
bromine water and potassium hydroxide ; the violet coloration due 
to permanganate develops at once. 0-005 Mg. of manganese may 
be detected. The reaction is not suitable for quantitative estima- 
tion, since it is only complete where very small quantities of 
manganese are present ; also the presence of iron affects the colour, 
probably by formation of potassium ferrate. 

The catalytic action of the copper oxide is probably due to its 
tendency to form easily dissociated oxygen compounds, and its 
tendency to form compounds with manganese hydroxide. More 
copper than manganese must be present, otherwise the catalyst 
remains in this combination. S. I. L. 

The Adsorption of Iron by Precipitates of Manganese 
Dioxide. Max Geloso ( Compt . rend., 1922, 174, 1629 — 1631 ; 
cf. Nicolardot, Geloso and R^glade, A., 1920, ii, 334). — When 
manganese is precipitated as its dioxide by the addition of ammonium 
persulphate to an acid solution of manganese sulphate containing 
some iron salt, the amount of iron adsorbed by the precipitate 
varies directly with the amounts of iron and manganese present 
in the solution and inversely with the acidity. The presence of 
ammonium sulphate has no effect. The iron adsorbed is mostly 
in the form of hydroxide. W. G. 

Estimation of Chromium in Steels. Luigi Los an a and 

Enrico« Carozzi (Oiom. Chim. Jnd. Appl., 1922, 4, 197 — 200). — 
Gravimetric methods for estimating chromium in steel give good 
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results but are too tedious for industrial use, and colorimetric 
methods are not to be recommended. Provided that attention is 
directed to various points, satisfactory results are obtained by 
Stead's method, in which the chromium is oxidised by means of 
nitric acid and by permanganate to chromic acid and this is treated 
with ferrous sulphate, the excess of the latter being titrated with 
permanganate. Modifications are suggested which render the 
ammonium persulphate method more rapid and exact [cf . J. 
Soc. Chem . Ind ., 1922, 594a]. T. H. P. 

New Qualitative Test for Uranium. Harold D. Buell 
(J. Ind . Eng . Chem ., 1922, 14, 593).— Uranium may be detected 
in slags or ores by preparing a nitric acid solution of the material, 
too great an excess of acid being avoided, and adding an excess of 
granulated zinc. When the reaction with the acid has subsided, 
a yellow deposit will appear on the zinc if uranium is present. 
Gold, platinum, thorium, lead, tungsten, titanium, chromium, 
mercury, and copper do not interfere with the test. Iron and 
vanadium only interfere if present in large quantities, and in that 
case the spent liquid is removed, and the zinc and the deposit 
are again treated with nitric acid. The deposit dissolves, but 
reappears when the acid is again exhausted, and vanadium and 
iron remain in solution. As regards the delicacy of the test, in a 
solution of pure uranyl nitrate it was possible to detect 0*88 mg. 
of uranium per c.c. The test is not applicable in presence of 
sulphuric or hydrochloric acids. The yellow deposit is apparently 
the hydrated trioxide, U0 3 ,2H 2 0. G. F. M. 

Colorimetric Estimation of Vanadium in Steel. A. 

Kropf (Z. angew. Chem., 1922, 35, 366 — 367). — The steel is 
dissolved in a mixture of nine parts of sulphuric and one part of 
phosphoric acid to prevent separation of tungstic acid. The 
solution is oxidised first with nitric acid, then with ammonium 
persulphate to destroy carbonaceous matter, and the colour pro- 
duced by hydrogen peroxide in this solution is matched with that 
produced by a known amount of vanadium pentoxide added to a 
solution containing approximately equal amounts of chromium, 
nickel, and hydrogen peroxide [cf. J . Soc. Chem. Ind., 1922, 594a.] 

A. R. P. 

Rapid Detection of Bismuth in Urine and in Saliva. 

Domenico Ganassini (Boll. Chim . Farm., 1922, 61, 321—326). — 
For the detection in urine of small proportions of bismuth, which 
is administered in the form of sodium or potassium bismutho- 
tartrate (cf. Sazerac and Levaditi, this vol., i, 89) in cases of 
syphilis, good results are obtained by means of stannous chloride 
solution, prepared by dissolving 10 grams of the crystallised salt 
in 10 c.c. of concentrated hydrochloric acid and heating the liquid 
with a few pieces of tin on a water-bath until it becomes almost 
dear (cf. Vanino and Treubert, A., 1898, ii, 461). Ten c.c. of the 
urine are treated with 2 c.c. of this reagent and then with 5 c.c. 
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of 20% sodium hydroxide solution, and the whole is shaken. If 
the urine contains salts of bismuth, these undergo reduction to 
the metal, which is deposited with the precipitated calcium and 
magnesium phosphates and gradually colours these brown or 
black ; in some cases, also, the supernatant liquid becomes brown 
owing to dissolution of part of the bismuth in the colloidal condi- 
tion. Saliva may be tested similarly. That the dark precipitate 
actually contains bismuth may be shown by conversion of a little 
of it into the vivid red bismuth rubidium iodide, BiI 3 ,2RbI,2*5H 2 0, 
and microscopic examination of this. 

Nylander’s test for dextrose (A., 1884, 1433) may be used in- 
versely as a test for bismuth, but is not so sensitive as that given 
above. T. H. P. 

Estimation of Minute Quantities of Methane. Ernst 
Murmann (Oesterr. Chem.-Ztg ., 1922, 25, 90). — The estimation of 
small quantities of methane, involving the absorption of the carbon 
dioxide derived therefrom in baryta solution, has hitherto required 
two or more absorption flasks to ensure the complete removal of 
carbon dioxide from the gases owing to the short time in which 
the bubbles are in contact with the liquid. One ordinary Erlen- 
meyer flask only is sufficient, however, if the gases are led into the 
baryta solution through a capillary tube and 0*5 — 1*0 c.c. of 1% 
gelatin solution is added to the liquid so as to make a foam on the 
surface which increases the duration of contact of the gases and 
the absorbent solution to at least thirty seconds, and renders 
absorption thereby complete. The capillary may conveniently be 
fixed into the flask through the straight arm of a T-piece fitted into 
a rubber stopper, and the connexion made gas-tight with a piece 
of rubber tube. The artifice may also be useful for other cases 
where complete absorption of a gas by a liquid is required. 

G. F. M. 

The Estimation of Benzene in Gases. E. Berl (Z. angew . 
Chem., 1922, 35, 332). — The benzene is absorbed by carbon, which 
is then heated at 100 — 120° in a current of steam (in a salt-bath). 
A small amount of benzene remains behind, and therefore a test 
is made with carbon containing benzene to control the results. 
The burette filled with water in which the benzene is collected 
is provided with an overflow in such a manner that the benzene 
remains in the burette. This method is simpler and better than 
that by which the benzene is washed out of the gases with light 
petroleum. H. M. 

Some New Colour Reactions of Cholesterol. Louis 
Kahlenberg («/. Biol. Chem ., 1922, 52, 217 — 225). — Cholesterol 
dissolves in arsenic trichloride to a pink solution changing to 
cherry-red; wocholesterol yields a cobalt blue solution changing 
through violet, purple, and dark red to dark green; phytosterol, 
however, dissolves to a oolourless solution. The colours are dis- 
charged by the addition of solvents such as benzene, toluene, and 
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ohloroform. The colour reactions are also obtained with hot solu- 
tions of arsenious oxide in concentrated hydrochloric aoid, but 
are not so permanent as with the anhydrous chloride. Coloured 
solutions, which are not, however, sufficiently characteristic to be 
used for distinguishing between the sterols, are also obtained with 
certain other acid chlorides. E. S. 

Analytical Observations *on the True Blood-sugar Value 
in Normal and Pathological Individuals. Wilhelm Stepp 
(Arch. expt. Path. Pharm. f 1922, 90, 105— 128).— A series of analyses 
of blood-sugar was carried out in the following way : the proteins 
were removed with phosphotungstic acid and the sugar estimated 
by a reduction method (that of Bertrand or Laquenne) ; a further 
amount of the filtrate was freed from phosphotungstic acid with 
lead acetate, the excess of lead removed, and the solution con- 
centrated; the concentrated fluid was analysed for sugar by a 
reduction method, by fermentation, and polarimetrically. 

The values obtained by the reduction methods on the untreated 
filtrate were 20% to 100% higher than those obtained on the 
filtrate after concentration; the difference was greatest in cases 
where there was nitrogen retention, and was proved to be not due 
to loss of sugar in the process of analysis. 

The agreement between the results obtained by the three methods 
on the concentrated filtrate was, on the whole, good, the polari- 
metric and fermentation methods giving especially close agree- 
ment. It is suggested that nitrogenous reducing substances are 
carried down in the process of removing the excess of phospho- 
tungstic acid, and that the lower values obtained after this treat- 
ment represent the true concentration of sugar in the blood. 

C. R. H. 

The Inversion of Sucrose in the Alkaline Copper Solu- 
tion. E. Canals (Bull. Soc. chim ., 1922, [iv], 31, 583 — 588). — 
Results indicate that sucrose is slowly hydrolysed during the esti- 
mation of reducing sugars in its presence by means of some form 
of Fehling’s. solution. The actual amount of sucrose hydrolysed 
increases with the concentration of the sucrose, with the time of 
heating, and with the temperature at which the liquid is kept. It is 
essential therefore to make a blank estimation, and it is advisable 
to heat by immersion in a water-bath. W. G. 

Estimation of Humus by Oxidation with Chromic Acid. 

A. Gehring (Z. anal. Chem ., 1922, 61, 273— 278).— The soil 
is first treated with dilute sulphuric acid in a flask through which a 
current of air free from carbon dioxide is passed. When all carbon 
dioxide produced by the decomposition of carbonates has been 
expelled, potassium dichromate is added to the flask and the 
mixture is heated;" the carbon dioxide and other gases resulting 
from the oxidationTof the organic matter are passed through a 
combustion tube containing^copper oxide and lead chromate, and 
the carbon dioxide is then absorbed in potash bulbs, W. P, S, 
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Oxidation with Mixtures of Sulphuric Acid and 
Chromates. L. J. Simon ( Compt . rend., 1922,174, 1706 — 1708). — 
For the wet combustion of organic compounds by means of chromic 
acid, the most satisfactory results are obtained by the use of con- 
centrated sulphuric acid and silver chromate, using about 15 c.c. 
of the acid and 12 grams of the chromate for about 01 gram of 
substance. This oxidising mixture may be used for the combustion 
of acetates or acetyl derivatives, theoretical results being obtained. 

W. G. 

Analysis of Acetic Anhydride. C. Edward Sage (Per/. 
Essent. Oil Rec 1922, 13, 172). — In the method described by 
Reclaire (this vol., ii, 532) for the estimation of acetic anhydride, 
the phenolphthalein used as indicator seems with certain samples 
to be peculiarly insensitive. The actual cause of this is obscure, but 
the peculiarity seems to run parallel with the development of the 
iodoform reaction when the sample in question is tested with sodium 
hydroxide and iodine. The unknown impurity giving this reaction 
may be traced back to the original acetic acid from which the anhy- 
dride was prepared, and it seems to be associated with faults in 
odour which sometimes develop in products prepared from the 
anhydride, for example, aspirin, or synthetic “ acetyl ” perfumes. 
The insensitiveness of phenolphthalein above mentioned may be 
overcome, and a sharp end-point obtained if the titration is made 
by adding an excess of N /2-hydroxide, keeping for some time 
without heating until hydrolysis is complete, then adding a known 
quantity of i^/2-acid and finishing off the titration with more 
Af /2-hydroxide. By this procedure* errors due to heating under 
reflux will also be eliminated. G. F. M. 

Estimation of Fatty Acids (and Cholesterol) in Small 
Amounts of Blood Plasma. W. R. Bloor, K. F. Pelkan, 
and D. M. Allen (J. Biol. Chem., 1922, 52, 191 — 205). — Bloor's 
method (A., 1914, ii, 392) for the estimation of falty acids in blood 
probably gives incorrect results owing to the different nephelo- 
metric values which the various fatty acids and cholesterol possess 
(cf. Csonka, A., 1918, ii, 277). To overcome this two modifications 
are suggested : (1) the separation of cholesterol from the fatty 
acids and the separate estimation of the two fractions thus obtained 
(cf. A., 1916, ii, 275), (2) the use of a standard, consisting of 60% 
oleic and 40% palmitic acid, which melts at approximately the same 
temperature as the mixture obtained from blood. Using these 
modifications, the results are accurate to within 5%. E. S. 

Estimation of Small Amounts of Lactic Acid. S. W. 

Clausen ( J . Biol. Chem., 1922, 52, 263 — 280). — The method of 
Fiirth and Charnass is slightly modified. Lactic acid is decom- 
posed either by acid permanganate at 95° or by 50% sulphuric acid 
at 140°, the aldehyde produced being swept into excess of sodium 
hydrogen sulphite. The excess of the sulphite is removed by 
addition of iodine, the end-point being adjusted to a definite blue 
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to starch. Saturated sodium hydrogen carbonate is then added 
until the blue coloration is just discharged, and the sulphite of the 
aldehyde bisulphite compound titrated with standard iodine, the 
end-point being determined by a blank control. The errors which 
arise when the method is applied to blood or urine may be reduced, 
but not entirely eliminated, by first extracting the lactic acid 
from the protein-free filtrate by ether, using a special extraction 
apparatus. E* S. 

Detection and Estimation of Oxalic Acid and its Use in 
Standardising Iodine and Silver Solutions. L. Rosenthaler, 
(Z. anal . Chem ., 1922, 61, 219 — 222). — Iodine is liberated when 
potassium iodate solution is heated with the addition of a small 
quantity of oxalic acid ; the reaction may be obtained with 3mg. 
of oxalic acid and permits of the detection of the latter in the 
presence of tartaric and malic acids which reduce the iodate much 
more slowly. Oxalic acid and oxalates may be estimated by heating 
their dilute sulphuric acid solution with an excess of standard 
iodate solution until all free iodine has been expelled, cooling the 
mixture, and titrating the excess of iodate with thiosulphate solution 
aftor the addition of potassium iodide. It is proposed to use 
sodium oxalate for the standardisation of iodine solutions and of 
silver nitrate solutions; in the latter case, a known quantity of 
the oxalate is treated with a slight excess of silver nitrate solution, 
the mixture diluted to a definite volume, filtered, and the excess 
of silver titrated in an aliquot portion of the filtrate with thio- 
cyanate solution. W. P. S. 

Oxidation of Oxalic Acid in the Absence of other Acids. 

J. 0. Witt. (J. Physical Chem., 1922, 26, 435 — 446). — It is shown 
that oxalic acid may be titrated with potassium permanganate 
without the addition of any other acid, the oxalic acid functioning 
both as reducing agent and acid. The end-point is marked by 
the appearance of turbidity followed by a slight permanent pre- 
cipitate and is affected by the temperature of titration, the con- 
centration, and the presence of electrolytes. When a solution of 
an oxalate is titrated in the presence of sulphuric acid, the colloid 
precipitating power of the sulphate -ion is effective in the presence 
of a fairly high concentration of the hydrogen-ion, and hence the 
quantity of sulphuric acid required is much greater than the 
theoretical value. J. S. G. T. 

Standard Method for the Estimation of Soap in Wool. 

British Research Association for the Woollen and Worsted 
Industries (Trans. Text. Inst., 1922, 13, 143— 149).— Traces of 
soap left on a woollen fabric may cause serious disturbances in 
dyeing, and consequently may require estimation. It is shown 
that extraction at the boiling point with neutral absolute alcohol, 
in a glass apparatus with ground-in joints, satisfactorily removes 
the soaps and free fatty acids from the material. J. C. W. 
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Olive Oils and the Villavecchia Reaction. Jean Prax 
{Ann. Fctlsif., 1922, 15, 159 — 161). — It has been shown previously 
(ibid., 1921, 14, 270) that certain olive oils, particularly Tunisian, 
give a red coloration with Villavecchia’ s reagent, similar to that 
given by an olive oil adulterated with sesam6 oil. This abnormal 
reaction is not obtained if such an oil is shaken with its own volume 
of 90% alcohol containing 10% of ammonia and the alcohol and 
ammonia then evaporated on a water-bath before applying the 
test. It is now shown that it is as a result of the action of the 
ammonia that these abnormal oils no longer give the red coloration 
with the Villavecchia reagent. W. G. 

The Orcinol Reaction with Furfuraldehyde. Applica- 
tion to the Colorimetric Estimation of Small Quantities 
of Furfuraldehyde. Paul Fleury and Gabriel Poirot 
(Bull. Soc . Chim. Biol., 1922, 4, 252 — 266). — For the estimation, 
1 c.c. of the furfuraldehyde solution and 5 c.c. of a hydrochloric 
acid reagent (d. 1*19 and containing about 60 mg. of ferric chloride 
per litre) are added successively to 4 c.c. of an orcinol reagent 
(1 gram of orcinol in 1600 c.c. of glacial acetic acid). The mixture 
is then heated for one minute on a water-bath, left for half an hour 
at the ordinary temperature, and the blue coloration compared 
with that produced in a standard solution treated simultaneously 
in the same manner. The standard solution contains 0-1 mg. 
of furfuraldehyde per c.c.; that to be estimated should contain 
between 0*01 and 0*30 mg. E. S. 

A Cause of Error in the Application of the Colour Test 
for Acetone. Antonio Troise (Ann. Chim. Analyt., 1922, 4, 
177—178). — On testing a sample of urine for acetone by means of 
ammonia and sodium nitroprusside in acetic acid (Lieben’s re- 
action) the characteristic violet colour was obtained, although the 
distillate did not give the reaction. The cause of the colour was 
found to be the presence of istycine (1*8 dihydroxyanthraquinone) 
which had been taken medicinally. A. R. P. 

Differentiation and Estimation of Saponins. L. Kofler 
(Z. Unters. Nahr. Genussm., 1922, 43, 278 — 287). — The usual 
methods of investigation do not suffice to arrive at the identity 
of a saponin when it is not available in the pure state. The author 
makes use of the foaming power in addition to the haemolytic 
action of saponins. The “ foam number ” is obtained by shaking 
up 10 c.c. of each of a series of solutions of different concentrations 
in test-tubes 16 mm. internal width for fifteen seconds and allowing 
them to remain for fifteen minutes. The foam number is given 
by the dilution in that tube in which the foam stands 1 cm. high. 
The haemolytic index is determined in the usual way, the details 
of which are specified. If the haemolytic index is divided by the 
foam number, a quotient is obtained which is independent of the 
state of purity of the saponin. This quotient has a characteristic 
value for each of the six different saponins investigated, varying 
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from zero in the case of glycyrrhizin to 10 in the case of Merck’s 
digitonin. By this means saponins separated from artificial 
lemonades by Brunner’s method (ibid., 1902, 5 , 1197 ; 1908, 16 , 
165; 1912, 23, 566; 1914, 27, 192) can be readily identified and 
quantitatively estimated by comparing the haemolytic index and 
foam value obtained with those tabulated fdr the saponin in 
question. It would be possible to specify a maximum value for 
the “ poison /foam ” quotient which should not be exceeded by 
the saponins used in food-stuffs. The figure 1*0 or 0*5 is suggested. 

H. C. R. 

The Defecation of Blood for the Estimation of Carbamide. 

Al. IoneScu (Bui. Soc. Chim . Romania , 1922, 4 , 13 — 17). — The 
defecating agent recommended consists of a saturated aqueous 
solution of sodium chloride to which has been added 10% of glacial 
acetic acid. To the serum an equal volume of this reagent is 
added and the mixture is heated to boiling and filtered. The 
filtrate is made slightly alkaline with sodium hydroxide and the 
carbamide estimated in an aliquot portion by the hypobromite 
method. W. G. 

The Testing of Foodstuffs for Vitamins. J. C. Drummond 
and A. F. Watson (Analyst, 1922, 47, 235 — 246). — Details are given 
of the method of carrying out physiological tests on rats for the 
presence of the three vitamins in foodstuffs. Young healthy rats 
of not more than 50 grams body weight are fed on a ration of puri- 
fied foodstuffs from which all traces of the vitamin to be tested for 
have been removed. These rations are specified for each of the 
three vitamins. When the rats have shown no further increment 
of weight for fourteen days, the substance to be tested is adminis- 
tered in a daily ration of known weight. The method has been 
used to show that samples of butter vary very considerably in the 
amount of vitamin they contain. 

The amount of vitamin-5 in milk depends entirely on the food of 
the cow. The monkey is the best animal for testing for vitamin -(7, 
but the guinea pig is generally used. Testing is rendered more 
difficult by the fact that the guinea pig is entirely herbivorous. 
The potency of the food supplement added is judged from the daily 
dose necessary to prevent the onset of, or to cure established, 
scurvy. The antiscorbutic value of milk is dependent on the diet 
of the animals. Lemon juice possesses a very much higher anti- 
scorbutic potency than lime juice. H. C. R. 

The Necessity of Checking the Quality of Sodium Tung- 
state used in the System of Blood Analysis. Otto Folin 
(J. Biol. Chem., 1922, 51 , 419- 420). — Specimens of sodium tung- 
state which are not alkaline to phenolphthalein contain complex 
tungstates. They may be made suitable for use in the author’s 
system of blood analysis by addition of the requisite quanjity^of 
alkctli. S. 
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The Luminescence of Incandescent Solids. E. L. Nichols 
and H. L. Howes (Physical Rev.> 1922, 19, 300 — 318). — Certain 
oxides, when heated to temperatures lying within a definite and 
sometimes narrow range, emit radiation in a limited region of the 
spectrum far in excess of the radiation emitted in that region 
by a black body at the same temperature. The effect is ascribed 
to luminescence, and is particularly marked in the case of the 
blue radiation from columbium oxide ; the blue glow is also shown 
by the oxides of glucinum, magnesium, calcium, aluminium, silicon, 
and zirconium. Intensity-temperature curves for the red, green, 
and blue radiations from the oxides of samarium, gadolinium, 
gallium, columbium, erbium, cerium, praseodymium, and neo- 
dymium show that all except cerium emit a blue or greenish-blue 
glow, and all but columbium and neodymium have one or two 
red, green, and blue outbursts above 1000°. Luminescence is 
essentially different from temperature radiation, and the effect 
for any oxide is sensitive to slight impurities. It is considered 
that luminescence is probably a phenomenon of instability asso- 
ciated with a chemical change such as oxidation, or with the 
physical disturbances which the oxides undergo as they are heated. 

A. A. E. 

Optics of Disperse Systems. V. I. Lifschitz and Georg 
Beck ( Kolloid Z., 1922, 31, 13—15; cf. A., 1920, ii, 137).— A 
number of misprints and errors of calculation contained in a 
previous paper (loc. cit.) are corrected. Tables of the recalculated 
values are given and a repetition ' of the measurements of the 
refractive index of arsenic trisulphide sol has brought the authors’ 
measurements into agreement with those of Wintgen. The 
discrepancy previously found was due to a film of the arsenic 
sulphide separating on the prism. It is also shown that the 
influence of the degree of dispersion on the refraction is very small 
in comparison with the influence of constitution. J. F. S. 

The Mass of the Particles that Emit the Spectrum of 
Carbon Monoxide. M. Duffieux ( Compt . rend., 1922, 175, 
159 — 161). — On the supposition that the widening of the spectral 
lines emitted by a luminous gas is solely due to thermal vibration, 
the limit of the interference fringes which can be obtained with 
these lines is given by the equation N=KVM /T, where £ is a 
constant, T the absolute temperature, and M the mass of the 
luminous particles on the atomic weight scale. This method was 
applied to an investigation of the origin of the spectra of nitrogen 
and carbon monoxide. The values found for N for the nitrogen 
lines, 3998 and 4200, were 270,000 and 274,000, respectively, whilst 
very concordant results averaging 313,000 were found for four of 
vol. exxn. ii. 22 



ii. 598 


ABSTRACTS OF CHEMICAL PAPERS. 


the carbon monoxide bands, and 260,000 for the fifth band, 4123. 
Adopting on the one hand Lord Rayleigh’s value for K, namely, 
1*37, as an upper limit, and, alternatively, Fabry and Buisson’s, 
1*22, as the lower limit, M for nitrogen becomes 1 1*6 or 14*5, and 
for carbon monoxide 15*3 or 18*3 for the four bands, and 10*6 or 
13*2 for the fifth band. The conclusion is drawn that the two 
bands of nitrogen are emitted by atomic nitrogen (14), and that 
the four bands 5610, 5198, 4833, and 4509 are due to atomic 
oxygen (16), whilst the fifth band is due to carbon atoms (12), 
the masses of all these atoms falling well within the upper and 
lower limiting values obtained for if. G. F. M. 

The Excitation of the Enhanced Spectra of Sodium and 
Potassium in a Low Voltage Arc. Paul D. Foote, W. F. 
Meggers, and F. L. Mohler (Astrophys. /., 1922, 55, 145 — 161 ; 
cf. this vol., ii, 4).— It is shown that the quantum theory requires 
that the enhanced spectra of sodium and potassium should be 
excited at comparatively low voltages. The experimental results 
demonstrate that this is the case, and clearly show the three-stage 
development in the spectra of these elements, namely, (1) the 
single pair stage, 2i to 5*1 volts for sodium; 1*6 to 4*3 volts for 
potassium; (2) the arc spectrum stage, 5*1 to 30 volts for sodium; 
4*3 to 20 volts for potassium; (3) the enhanced spectrum stage, 
above 30 volts for sodium ; above 20 volts for potassium. 

A. A. E. 

The Difference between Series Spectra of Isotopes. P. 

Ehrenfest (. Nature , 1922, 109, 745 — 746 ; cf. following abstract).— 
A criticism of the use of Bohr’s formula for the change in frequency, 
v, due to the motion of the nucleus, in the case of atoms in which 
several electrons move round the nucleus. The formula v 2 : v x — 
M 2 jM 2 -\-ra • where M v M 2i and m are, respectively, 

the masses of the nuclei of the isotopes and of the electron, and 
v 1 and v 2 the frequencies of the corresponding lines, cannot be true 
in general in such cases, although it will probably be possible to 
derive a sufficiently approximate formula for the case of the p- 
and d-motions of lithium; this must be very difficult, however, 
for the case of the l*5S-path. A. A. E. 

The Difference between Series Spectra of Isotopes. N. 

Bohr (Nature, 1922, 109, 746; cf. preceding abstract). — It is 
admitted that the effect of the mass of the nucleus on the spectrum 
of an atom containing more than one electron is a complex 
problem; not only may the mass effect disappear completely in 
such oases, but also, in the case of the motions actually met with 
in the emission of the series spectra, this effect may be different 
from that calculated for an atom with one electron. It is shown 
that the problem differs essentially from the problem of two bodies 
in celestial mechanics. The discrepancies, observed by Merton, 
in the wave-lengths of certain lines in the spectra of lead isotopes 
are considered with reference to the mass effect, and to the possi- 
bility of their being due to a slight difference in the field of foroe 
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surrounding the nucleus, arising from the difference in the internal 
nuclear structure of the lead isotopes. A. A. E. 

The Difference between Series Spectra of Isotopes. J. W. 

Nicholson ( Nature , 1922, 110, 37 ; cf . preceding abstracts). — The 
differences found by McLennan in the spectra of the lithium 
isotopes are three times as great as those calculated by Bohr’s 
formula. This large separation cannot be explained by the quantum 
theory, and it is suggested that the new series may be a combination 
series or a spark series. In an investigation on some of the simpler 
possible orbits in a lithium atom with only two electrons, a specially 
simple class of orbits was found. The principal spark-line of 
lithium has a value very close to X 6708, the red line shown in the 
ordinary spectrum. The results appear to indicate that when 
there are many electrons in an atom, a ratio roughly of order 1/10 
exists between the orbital radii of the two outer consecutive 
electrons. An immediate consequence is that the Bohr formula 
would never be very far wrong in its use for a rough determination 
of the separation to be looked for in the spectra of isotopes. 

A. A. E. 

The Vacuum-spark Spectra of the Metals. Edna Carter 
(Astrophys. J ., 1922, 55, 162 — 164). — Vacuum-spark spectra of 
calcium, magnesium, cadmium, titanium, and iron were obtained, 
the iron spectrum being also photographed on a dyed film from 
X 4000 to X 6600 A. ; the new spectra show no striking new char- 
acteristics. The vacuum -spark spectrum of calcium and mag- 
nesium is practically identical with the spark spectrum in air; 
with cadmium, and particularly with titanium, the arc lines are 
more intense. In the case of iron, the vacuum-spark spectrum is 
more like the arc spectrum than the spark spectrum. In general, 
the vacuum-spark spectra resemble the luminescence spectra pro- 
duced by cathode-ray bombardment in a high vacuum; the con- 
ditions of emission in the two cases are considered to be very 
similar. A. A. E. 

The Limits of Absorption L of the Elements Barium to 
Antimony. Lindsay ( Compt . rend., 1922, 175, 150 — 151). — 
The limits of absorption, L, of the elements barium, caesium, 
iodine, tellurium, and antimony were measured by means of a 
vacuum spectrograph, using a prism of calcite, and a 0*1 mm. 
slit. The current used was between 10 and 50 milliamperes, at 
such a voltage that the second order did not appear in the spectral 
region studied, for example, 8000 volts for antimony. The screens 
consisted of a thin sheet of paper which had been dipped in a 
saturated solution of a suitable compound of the element. The 
following results, expressed in units of 10' 11 cm., were obtained. 


L v l 9 . l z . 

Barium 2357*7 2199*5 2060*2 

Cesium 2467*8 2307*3 2160*5 

Iodine 2712*4 2548*3 2381*9 

Tellurium 2847*0 2683*7 2502*6 

Antimony 2994*5 2831*0 2632*7 

22—2 
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A comparison of the values of the Sommerfeld doublet (expressed 
as 1/X) for the limits of absorption {L 2 —L 1 ) and the two lines 
a 2 measured by Hjalmar shows a very satisfactory agreement. 


The Variations of the Spectrum of the Mercury Arc with 
the Conditions of Emission. St. Procopi# ( Compt . rend., 
1922, 175, 217 — 219). — If the arc is produced in a vacuum with a 
current of 14 — 15 volts and T9 amperes, the spectrum contains 
more lines towards the extremity of the ultra-violet than if a more 
powerful current (65 volts, 3*5 amperes) is used with a correspond- 
ingly increased vapour density. Under both conditions of current, 
the cathodic spectrum is richer in lines than the anodic, and with 
the higher voltage the cathodic lines become diffuse, sometimes 
so much so as to form a continuous spectrum. If the arc is struck 
in air, under water, or especially in coal gas, the lines of the two 
secondary series are weakened and widened compared with the 
lines of the vacuum arc, this being the more pronounced the higher 
the position of the line in the series. The line 2537 appears strongly 
inverted in the three media, and a number of lines are strengthened, 
notably 3984, 2857, 2848, and 2224. The author considers that 
the widening of the lines is related to the Stark effect and explain- 
able by the assumption of an intermolecular electric field, whilst 
the weakening or disappearance of certain lines when the arc is 
struck in air, water, etc., may be explained by Bohr’s theory. 

G. F. M. 


Fine Structure of RSntgen Spectra. Adolf Saiekal 
(Sitzungsber. Akad. Wiss. Wien , 1921, 130, 25 — 30; from Chem . 
Zenir ., 1922, i, 240; cf. A., 1921, ii, 292, 615). — The scheme for the 
L series can only be tested for tungsten since in this case alone 
are sufficient experimental data available. There are five M 
layers and at least five N layers. G. W. R. 

The Absorption Spectrum of Potassium Permanganate. 

A. Hagenbach and R. Percy (Helv. Chim. Acta, 1922, 5, 454 — 
468). — Spectrophotomctric measurements were made of the absorp- 
tion of aqueous potassium permanganate solutions at twelve 
dilutions from 2“ 6 to 2~ 17 mol. per litre at sixty-one points in the 
visible spectrum between wave-lengths 438 and 701 fifx. From 
the results, curves were plotted in which the percentage absorption 
was plotted against the wave-length at each dilution, and from the 
curves obtained the positions of the absorption bands were deduced. 
New figures are given for the wave-lengths of the eight known 
bands, differing slightly in some instances from those given by 
Form&nek. The new figures are 4388, 4537, 4695, 4866, 5050, 
5249, 5461, 5695. These bands are related in such a manner 
that there is a constant difference between the oscillation frequencies 
of successive members of the group. This law has not previously 
been observed to hold for an inorganic substance. The broad 
band which Formanek ascribed to the wave-length 6370 has been 
resolved into four bands at 5949, 6264, 6528, 6862. These then 



GENERAL AND PHYSICAL CHEMISTRY. 


ii. 601 


form a continuous series with the other eight bands. The Beer- 
Lambert law was found to hold within the limits of 5%. E. H. R. 

Structure of the Second Cyanogen Band. J unz6 6kubo (Sci. 
Rep. Tdhoku Imp. Univ ., 1922, 11, 55 — 86). — The second cyanogen 
band radiated by the ordinary carbon arc in air was examined under 
higher dispersion and resolving power than that used by previous 
investigators. The wave-length of all lines lying between the 
first head at X 4216 A. and X 3900 A. (about 1555 in all) were 
measured and calculated in international units. This band contains 
many doublet lines with close components, some of which have 
been previously described as singlets. Three remarkable series 
were traced, one triplet series beginning from the first head and 
two closed doublet series beginning from the second head. The 
intensity distribution in these series is described. The wave- 
length of the heads of cyanogen bands were measured and some 
simple relations are shown to exist between the 'differences in the 
ratios of the wave numbers of the heads ; for example, the differences 
in the ratios for successive heads are generally in an arithmetical 
progression. T. H. B. 

Absorption Spectra of Triphenylmethane Colouring 
Matters. Emilio Adinolfi (Atti R. Accad. Lincei , 1922, [v], 
31, i, 461—464) . — The author has shown (Rend. Accad . Sci. Fis . 
Mat. Napoli , 1921, [iii], 27) that triphenylmethane colouring 
matters, when dissolved in water, alcohol, ether, benzene, glycerol, 
toluene, or xylene, exhibit absorption curves of similar types 
with maxima which undergo gradual displacement as the molecular 
weight of the solvent increases. Solutions of 19 of these colouring 
matters in water and in methyl, ethyl, isobutyl, and amyl alcohols 
have now been examined spectroscopically by the diffusion method 
(A., 1920, ii, 720), the positions of the mid-points of the two absorp- 
tion bands being tabulated. With the alcoholic solutions the 
velocity of diffusion is greater than with those in other solvents, 
this velocity diminishing as the molecular weight of the alcohol 
increases. The diffusion of some of the compounds examined is 
characterised by two distinct phases : the first consists in a rapid 
propagation of the coloration with a very low gradient of the 
concentration, the spectrum showing only one of the characteristic 
bands which assumes constant breadth; the original surface of 
separation remains and gives rise to a second, slower diffusion, 
as a result of which the absorption curve characteristic of this 
group of compounds becomes complete. That this phenomenon 
of double diffusion appears to be due to two different atomic 
groupings is supported by other evidence to be published later. 

The gradual displacement of the maxima of the absorption 
curves as the molecular mass of the alcoholic solvent increases is 
observed with all the compounds examined with the exception of 
uranine and rhodamine-B. T. H. P. 

The Calculation of the Colour of the Azo-dyes and Related 
Coloured Substances. James Moir (T., 1922, 121, 1555 — 
1562). 
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Absorption Spectra of Benzeneazophenol and its Deriv- 
atives. Alpheus W. Smith and C. E. Boord (J. Amer . Chem. 
Soc ., 1922, 44 , 1449—1455). — The absorption spectra of benzene- 
azophenol and each of the three isomeric tolueneazophenols, chloro- 
benzeneazophenols, and nitrobenzeneazophenols have been measured 
in alcohol and in alcohol containing sodium hydroxide. The 
measurements were made by the visual method and in all cases 
continuous absorption curves were obtained. It is shown that the 
substitution products absorb light more strongly in the visible 
region than does benzeneazophenol, and the alkali salts more 
strongly than the free dyes. The order of absorption for the 
isomerides in the dilutions examined is para >meta> ortho, except 
in the case of the nitro-derivatives, when it becomes para > ortho 
meta. The deviation of the latter derivatives may be due to a 
difference in structure. The changes in absorption brought about 
by substitution are discussed briefly in the light of McCleland’s 
mutual induction theory of absorption of light. J. F. S. 

Disturbance of the Power of Fluorescing of Fluorescent 
Solutions by Light, and the Photochemical Equivalent Law. 

Peter Pmngsheim (Z. Physik , 1922, 10 , 176 — 184). — The change 
in the intensity of the fluorescence of fluorescein, eosin, and other 
substances in aqueous, alcohol, glycerol, and amyl alcohol solutions, 
when submitted to an intense beam of light, has been investigated. 
It is shown that the disturbance of the power of fluorescence, dis- 
covered by Perrin (A., 1918, ii, 418 ; 1919, ii, 177) and investigated 
by Wood ( Proc . Roy. Soc., 1921, [A], 99, 362; this vol., ii, 334) 
is due to the concentration of the acting light, a result also obtained 
by Wood. Of two solutions of equal concentration, that with the 
weaker fluorescence is changed more rapidly than the other, and 
of two solutions with the same intensity of fluorescence and with 
identical absorption and fluorescence spectra, the one may be 
changed more rapidly than the other and thereby a different pro- 
duct produced. The fluorescence spectrum of a newly-formed 
substance is displaced in the same sense as the absorption spectrum 
of this substance. The intensity of fluorescence is not markedly 
changed at low temperatures, but the chemical reaction is prac- 
tically inhibited. For these reasons, the hypothesis of Perrin 
(loo. cit.), according to which fluorescence is an attendant pheno- 
menon of chemical change, cannot be maintained. On the other 
hand, there is the second possibility, that either fluorescence or 
chemical change is of importance for the validity of the photo- 
chemical equivalent law. J. F. S. 

The Influence of Constitution on the Rotatory Power of 
Optically Active Substances. XV. A New Constant for 
Calculating the Curve of Rotation-dispersion. H. Rote 
(Anruden, 1922, 428 , 188 — 198). — In place of the customary magni- 
tudes Aa and A 0 2 , it is now proposed to use Aa and A 0 , and, in par- 
ticular, their product, Aa . A 0 =&, which is termed the “ Rotation- 
Dispersion Product,” and is signified by the letters “P.R.D.” It 
is shown (by reference to camphor derivatives) that the P.-R.D’s 
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exhibit a fair degree of constancy for a series of substances of the 
same “ optical type.” C. K. I. 

Molecular iELotropy in Liquids. C. V. Raman (Nature, 
1922, 110 , 11). — In experiments with many liquids on the mole- 
cular scattering of light, the scattered beam in a direction trans- 
verse to the primary rays shows a large admixture with unpolarised 
light. It is therefore suggested that the polarised and unpolarised 
parts of molecularly scattered light may arise in two distinct ways, 
the former being a mass effect, and the latter a molecular effect. 
Passing from the condition of vapour to that of liquid considerably 
increases the ratio of unpolarised to polarised light, as has been 
experimentally shown in the cases of ethyl ether, benzene, and 
chloroform; such increase would naturally be in proportion to 
the number of molecules per unit volume. Moreover, when a 
substance is in the state of vapour under small pressures, both the 
positions and orientations of its molecules are absolutely at random, 
and assuming the molecules to be selotropic, the degree of imper- 
fection of polarisation of the light scattered by it may be calcul- 
ated ; in the liquid state, however, the packing of the molecules is 
so close that their ordering in space is no longer at random, but 
the orientations may still be considered to be arbitrary. Viewed 
in this way, the same results are obtained. A. A. E. 

The Rotatory Power of Crystals and Molecular Rotatory 
Power. Louis Longciiambon ( Compt . rend., 1922, 175, 174 — 
177). — A comparison of the crystalline rotatory power with the 
molecular rotatory power expressed as [oc]<2/100, where [a] is the 
specific molecular rotation, and d the density of the crystal, showed 
with the substances examined, including camphor, sucrose, rubi- 
dium, and ammonium tartrates, and ammonium molybdomalate, 
no definite constant relationship. On the other hand, the rotatory 
dispersions, that is to say, the ratio of the rotations for two given 
spectral lines, exhibited practically constant values, in spite of 
great variations in the rotatory power in passing from the liquid 
to the crystalline state. In the case of camphor, remarkably con- 
stant values were obtained for the rotatory dispersion in solution in 
ethyl ether, and in hexane, and in the liquid, gaseous, and crystalline 
states. If it is admitted with Traube and Landolt that there is a 
structural rotatory power in crystals superimposed on a molecular 
rotatory power, the former must therefore present the same rotatory 
dispersion as the latter, which, a priori, does not seem reasonable. 
The only alternative to this is that there is no structural rotatory 
power, and the rotatory power of the crystal is therefore the mole- 
cular rotatory power in a determined direction, it being established 
that the rotation is variable with the direction of observation. 
The rotatory dispersion, however, is in all cases independent of 
the direction of observation. G. F. M. 

A Case of Total Anomalous Rotation-Dispersion. H. Rupe 
and H. Schmid (Helv. Chim . Acta, 1922, 5, 437 — 443). — Tsohugaev 
and Glinin (A., 1912, ii, 1020) consider that the cause of anomalous 
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rotation-dispersion is to be found in the influence of the optical 
superposition of several asymmetric carbon atoms on an absorption 
band in the ultra-violet. The authors dispute this hypothesis, and 
suggest that the phenomenon is due to the disturbing influence of 
unsaturated residues on the asymmetric carbon atom. In agree- 
ment with this view, they find that triphenylmethyl-a-amino- 
camphor exhibits total anomalous rotation-dispersion in benzene 
and in acetone solution, whilst the condensation product of a-amino- 
camphor with hydroxymethylenecamphor is normal. 

a -Triphenylmethylaminommphor is prepared by condensing tri- 
phenylchloromethane with a-aminocamphor, m. p. 153 — 154°, 
0]c — 1*34°, [a] D — 1*68°, [a] H|? —1*68 (A.=546*3), [a] F -2*13° in 
benzene. 

Methylenecamphor- a-aminocamphor, 

c.h.<^- nh - ch ^c^„, 

forms white to pale yellow leaflets, m. p. 228 — 230° (decomp.); 
Me +90*51°, Mr, +121*8°, [a] Hg +151*7°, Mf +211*4° in benzene. 

E. H. R. 

Coagulation of Colloids by Sunlight. P. B. Ganguly and 
N. P. Dhar (Kolloid Z ., 1922, 31, 16 — 19). — The action of sunlight 
on colloidal gold, silver, platinum, copper, sulphur, selenium, a 
number of colloidal sulphides, hydroxides, and complex colloidal 
solutions, both pure and in the presence of protecting colloids, has 
been investigated. In most cases, it is shown that sunlight in- 
creases the rate of coagulation. In the case of the metallic sulphides, 
the sensitiveness toward sunlight follows the order : arsenic, cad- 
mium, mercury, and antimony sulphide, whilst in the presence of 
gelatin as protecting colloid the order is : nickel, platinum, zinc, 
gold, iron, cobalt, and silver sulphide. In the case of a manganese 
dioxide sol containing 0*3 gram of manganese dioxide per litre, 
sunlight has the same coagulating action as 2*5 c.c. of a 2iV r -solution 
of copper sulphate acting on 25 c.c. of the sol. Colloidal solutions 
of stannous, bismuth, lead, manganese, and ferrous sulphides, when 
acted on by sunlight in the presence of air, are oxidised with the 
formation of colloidal sulphur, which on further action of light is 
coagulated. J. F. S. 

Decomposition of Iodoform in Solutions by Means of 
Radiant Energy. E. H. Butler (Chem. News, 1922, 125, 38 — 
39). — Iodoform in benzene or carbon tetrachloride solutions is 
decomposed by light, but in alcoholic solution there is no decom- 
position. J. F. S. 

Thermotropy. Josfi RoDRfauEZ Mourelo (Anal. Fis. Qufon., 
1922, 20 , 139 — 145). — Some experiments are recorded on the effect 
of heat on the phototropy of certain sulphides. Phototropy is 
diminished by low temperatures and increases with rise of tem- 
perature up to a maximum, after which it diminishes. Photo- 
tropy may, under certain conditions, be induced by simple heating 
in the absence of light. G. W. R. 
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Conductivity of the Latent Image. A. G. Rabinovich 
( J . Physical Chem., 1922, 26, 577 — 590). — With the object of 
furnishing evidence as to the nature of the undeveloped photo- 
graphic image, tbe author has determined the electrical resistance 
of celluloid photographic films and silver bromide gelatin emulsions 
both before and. after illumination. The results show that the 
resistance undergoes no change measurable by the most sensitive 
methods, and consequently this method throws no light on the 
nature of the latent image. The electrical conductivity of a dry 
film 5x10 mm. at 18 — 20° is of the order 10~ u /ohm cm. and the 
temperature coefficient about 10% per degree, whilst the specific 
conductivity of a silver bromide gelatin emulsion at 22° is 8*0 X 
10“ 4 ohm _1 and the temperature coefficient 3% per degree. 

J. F. S. 

Absorption and Dispersion of Radiation. Fritz Weigert 
(Z. physikal. Chem., 1922, 44, 414 — 444). — A theoretical paper in 
which the absorption and dispersion of radiation are considered in 
the light of modern work. The experimental results of the effects 
of linearly polarised light on the different photo-sensitive systems 
and the adaptation of the system to the colour of the exciting 
radiation are mainly considered. It is shown that for these effects 
not a single molecule, but always a whole system of numerous 
unordered and closely-packed molecules of different types, is 
responsible. The actual process of adsorption, which is closely 
connected with the adaptation, can only occur through the simul- 
taneous action of different molecules or molecular groupings. The 
combination of the individual parts of such a closely packed aggre- 
gate occurs through electrons in an internal photo-electric effect, in 
which an electron from a molecule is projected in the direction of 
the radiation with an energy given by the relationship 1 /2mv*=hv, 
and taken up by an electron receiver. The frequency and direction 
of the absorbed radiation is determined by the distance between 
the two molecules and their relative orientation; since almost 
all combinations are possible, the adaptation to the colour and 
direction of the radiation is practically unlimited. The absorption 
spectrum varies with the spatial arrangement and the relative 
proportion of the electron emitter and receiver, in the sense that the 
bands are displaced toward the red when the proportion of receivers 
is greater than that of emitters, and toward the blue when the 
proportion is the reverse. It is possible by spectrometric measure- 
ments to differentiate the two constituents. The inconstancy of 
the absorption of the chief coloured substances, the finely divided 
disperse systems, organic dyes, and inorganic complex compounds 
can be shown in the case of the photo-chlorides, cyanin collodion 
layers, and the blue copper-ammonia complexes respectively. In 
all these cases, Beer’s law does not hold, and the reason for this is 
to be found in the method of action of the electron emitters and 
receivers, so that here a perfectly general phenomenon is to be 
found. The emitters expel their electrons with an energy hv 
when they encounter a radiation of frequency v in a perfectly 

22 * 
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definite phase, which probably is the maximum of the magnetic 
displacement. The electron then probably takes a cometary path, 
and if, at the limit of its path, it meets an electron receiver it stays 
there, and the system now richer by one energy quantum takes 
from the radiation the amount of energy still failing. In the 
more likely case where the electron does not meet with a receiver, 
it returns to the emitting molecule and thereby emits an impulse 
wave of the frequency v . This impulse is, however, emitted with a 
certain delay, which is equal to the time of flight of the electron. 
During the passage of radiation through a material system, a dimi- 
nution of the light velocity is recorded which is greater the greater 
the frequency, for the electron has a longer path and the time 
of flight is longer. Here is to be found a meaning for normal 
dispersion. When the time of flight is exactly a half period of the 
radiation, the emitted impulse destroys the exciting radiation 
entirely by interference. If this corresponds with the characteristic 
frequency of the substance, then the radiation does not pass through 
the medium, and a zero velocity of light and an infinitely large 
index of refraction are observed. When the time of flight is only 
a little larger than the half period, then it appears as though the 
emitted wave commences before the exciting radiation disappears. 
Here there is an apparent increase in the. velocity of light and 
abnormal dispersion. This repeats itself when the time of flight t v 
is equal to an odd multiple of the half period which is expressed 
by the formula l u =(n— 1 /2)1 /v. The abnormal dispersion of spectrum 
lines is probably explained by this formula, when for n the natural 
series of numbers is inserted. J. F. S. 

Determination of the Velocity of the a-Rays of Polonium. 

(Mlle) IrSjne Curie ( Compt . rend., 1922, 175, 220 — 222). — The 
velocity of emission of the a-rays of polonium was determined by 
the magnetic deviation method, the distance between the im- 
pressions produced by the a-rays on a photographic plate in the 
presence and in the absence of the magnetic field being measured 
with great precision by means of the instrument used for spectro- 
graphic measurements, from which it was calculated that the 
velocity of the rays is 1593 X 10 fl cm. per second, and the ratio of 
the emission velocities of the a-rays of polonium compared with 
those of radium - C is accordingly 0*829. This is in close agreement 
with the value 0*826 given for the ratio of the cube roots of the 
penetrating power of the a-rays of these two elements. 

G. F. M. 

a-Particles as Detonators. G. H. Henderson (Nature, 
1922, 109, 749). — If it is considered that when an a-particle passes 
through matter, the matter in its proximity is momentarily raised 
to a high temperature, the detonation of certain unstable substances 
would be expected to take place on exposure to the action of these 
particles. Air-dried nitrogen iodide is detonated in this way. 
The detonation is not caused by the first a-particle which happens 
to strike the substance, but appears to be a probability effect. 

A. A. E. 
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Multiple Valency in the Ionisation by oc-Rays. T. R. 

Wilkins (Physical Rev ., 1922, 19 , 210 — 220 ; cf. Millikan, Gotts- 
chalk, and Kelly, ibid,, 1920, 15 , 157 ; Proc. Nat . Acad. Sci., 1919, 
5 , 591). — Slight modifications were introduced into Millikan’s oil- 
drop method for determination of the valency of individual ions, 
polonium being used instead of radium bromide as a source of 
a-rays. In air, not more than 3% of the positive ions could have 
been doubly charged; the number was probably considerably 
smaller. In helium, a determination was made of the variation 
of the number of “ doubles ” with the range ; the maximum pro- 
portion was found to be about 10% for the range of maximum 
ionising power. The corresponding figure for hydrogen was 0*5%. 
The relative stopping power for a-rays of air and helium was found 
to be about 3*8, a result which is in agreement with the Bragg- 
Kleeman law. . A. A. E. 

Theory of Rdntgen Spectra. II. Adolf Smekal ( Sitzungsber . 
Akad. Wiss. Wien , 1920, 129 , 635 — 660 ; from Chem. Zentr ., 1922, 
i, 240). — The error introduced by the use of the Loschmidt number 
in the standard value for the lattice constant of sodium chloride 
is considered. Attention is also directed to a theoretical L a arrange- 
ment which takes account of the relativity correction. The hypo- 
thesis used in the proof of the electron ring theory may be reduced 
to Bohr’s frequency hypothesis. The presence of three electrons 
in the K ring follows qualitatively from the assumption of a spacial 
arrangement of electrons in the sheath. The determination of the 
quantum conditions of the L and M electrons permits the number 
of L and M absorption edges to be obtained. G. W. R. 

Rdntgen Spectra and Chemical Valency. Gregor Wentzel 
(Naturwissenschaften, 1922, 10 , 464 — 468). — A discussion of the 
dependence of the K absorption limits of chlorine and phosphorus 
on the valency as observed by Lindh (Compt. rend., 1921, 172 , 
1175) and Bergengren (A., 1920, ii, 654). It is probable that the 
properties of the K limits of titanium, vanadium, and chromium 
reported by Fricke (A., 1921, ii, 6) are due in so far as this structure 
extends to the weaker part to the presence of ions of different 
valency. The structure of the K- (3 line of the light elements is 
explained similarly (cf. Hjalmar, A., 1920, ii, 655; 1921, ii, 145, 
292). Chemical Abstracts. 

Radium Synthesis of Carbon Compounds from Air. 

F. Harrison Glew (Nature, 1922, 109 , 714). — Quartz or glass 
fibres, supported immediately above an uncovered radioactive 
surface, the whole being enclosed in a box in a dark room, become 
covered in a few days with a white, viscid liquid, tending to form 
droplets. Prolonged exposure causes increase in size of the drop- 
lets, coloration to dark brown, and a tendency to solidify with 
irregular contraction. The gaseous emanation of radium seems 
to be necessary, since deposits cannot be obtained by using a-, 
P-, or y-rays, either separately or in combination. A chemical 
examination of the products has not yet been made. A. A. E. 

22*— 2 
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An Attempt to Influence the Rate of Radioactive Dis- 
integration by Use of Penetrating Radiation. G. Hevesy 
(Nature, 1922, 110. 216; cf. Ellis, this vol., ii, 339). — It is assumed 
that the emission of y-rays from the nucleus of the atom precedes 
the disintegration process. If, therefore, the nucleus could be 
induced to take up a y-ray impulse supplied by an exterior source, 
it would mean a change in its stability, and so most probably a 
change in the rate of its disintegration. Experiments with uranium 
in radioactive equilibrium with uranium-X, and with radium-2) 
in equilibrium with radium-X, failed to show a change in p -radiation 
greater than 0-1% and 0*2%, respectively. A. A. E. 

Measurement of the Resonance, Radiation, and Ionisation 
Potentials of Several Gases and Vapours. Paul Edward 
Boucher (Physical Rev ., 1922, 19, 189 — 209 ; cf . Mohler and Foote, 
A., 1920, ii, 464). — A modification of Compton’s variable-area 
electrode was employed. The resonance potentials were obtained 
from the difference in voltage between successive peaks of the 
resonance curves ; the ionisation potentials from the Lenard 
current-voltage curves corrected as to zero by the resonance 
curves ; the relative importance of radiation and ionisation at various 
voltages from the ratio of the Lenard currents obtained with the 
plate to the corresponding currents obtained with the gauze elec- 
trode having only one-fourth the area. The critical resonance 
potentials, potentials at which radiation is predominant, and 
ionisation potentials, in volts, accurate to about iOd volt except 
in the case of toluene, are as follows : hydrogen, 10-1, 10*1 — 13*6, 

13- 6, and 15*6; nitrogen, 8*4, 8-4 — 15-8, 15-8; oxygen, 8*0, none, 

14- 0; ethyl ether, 6-6, 8*1 — 10*1, 13-6; benzene, 6*0, none, 9*6; 

toluene, 6*2dr0*2, none, 8-5±0*5; xylene, 6*5, none, 10*0; chloro- 
form, 6*5, none, 11 *5. A. A. E. 

The Effect of Oxygen and Hydrogen on the Emission of 
Electrons from Hot Platinum. Laurice L. Lockrow (Physical 
Rev., 1922, 19, 97 — 113). — By using a tube with a platinum 
cylinder surrounding a V-shaped filament, it was found that the 
effect of oxygen and air was slightly to decrease the emission, the 
observations of Richardson, Wilson, and others being thereby 
confirmed. The effect is, however, temporary and is not due to 
the formation of heavy ions, neither is there evidence of the form- 
ation of an oxide of platinum. Pure hydrogen probably has no 
effect on the emission from pure platinum, the observed effects, 
although considerable, being ascribed to impurities. Richardson’s 
constants for pure platinum were found to be : .4=9900 ; 6=52000, 
whence the thermionic work function for platinum is 4*46 volts. 
These values are lower than those obtained by other methods, 
and are subject to errors inherent in the resistance method of 
measuring temperatures. A. A. E. 

Behaviour of Free Electrons toward Gas Molecules. 

H. B. Wahlin (Physical Rev., 1922, 19, 173 — 186). — To account 
for the appearance of abnormal negative mobilities at low pressures, 
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Wellisch (Amer. J . Sci., 1915, [iv], 39, 583; 1917, [iv], 44, 1; 
A., 1917, ii, 352) assumes that in order to form an ion an electron 
must have more than a certain amount of energy, whilst Thomson 
(Phil. Mag., 1915, [vi], 30, 321) considers that it must have made, 
on the average, n impacts. The author finds that when the energy 
of the electrons is increased the number of ions is not increased; 
hence Thomson’s theory is preferred. The Thomson constant n 
was determined for carbon monoxide, ammonia, ethylene, acetylene, 
ethane, ethyl chloride, and chlorine. The results, which depend 
on the values assumed for the mobility of the electron in the various 
gases, indicate a progressive decrease in the value of n in the above 
order from about 10 8 for carbon monoxide to 10 3 or less for chlorine. 
It is concluded that electronegative gases attach electrons more 
readily than do electropositive gases, and that the degree of satur- 
ation of hydrocarbons has but little effect. The mobility of 
negative ions in chlorine, ethane, and ethylene was found by 
Rutherford’s method to be, respectively, 0*73, % 1*30, and 0-91 
cm./sec./volt/cm. at atmospheric pressure. A. A. E. 

Piezo-electricity of Potassium Sodium Tartrate Crystals. 

E. Kilburn Scott (Trans. Faraday Soc., 1922, 17, 748 — 752). — 
An account of the piezo-electric properties of Rochelle salt crystals, 
based on the recent work of A. McLean Nicolson. Suitable crystals 
are best prepared by the hurried cooling of a saturated solution of 
potassium sodium tartrate, in which a temperature gradient is 
established and seed crystals are immersed. Piezo-electric pro- 
perties are best developed in crystals having one side slightly 
concave and the other convex, and in which the “ hour-glass ” 
marking is developed. An average-sized crystal weighs 100 grams. 
The piezo-electric effect is very pronounced when the crystal is 
dried in 90% alcohol for twenty-four hours, then in 100% alcohol 
for about four hours, and afterwards baked at 40° for several 
days. In the case of crystals showing the “ hour-glass ” structure, 
the piezo-electric effect is best developed by the application of a 
twisting couple about the principal axis of the crystal. Potentials 
as high as 500 volts can be developed, and the crystals are readily 
applicable to the reproduction and transmission of sounds. 

J. S. G. T. 

The Electrodeless Discharge in certain Vapours. J. K. 

Robertson (Physical Rev., 1922, 19, 470 — 477 ; cf. A., 1921, ii, 
668). — The effect of the discharge, which was produced by electro- 
magnetic induction, varied with the vapour pressure and with 
the E.M.F . Potassium at 250 — 300° gave a bright ring with a 
spectrum including seven or more members of each subordinate 
series. Sodium above 300° gave a bright yellow discharge showing 
the D-lines, four members of the diffuse series, and three members 
of the sharp series. Lithium up to 500° gave only a feeble dis- 
charge due to impurities. Kowalski’s observations in the case of 
mercury were confirmed and extended. A white ring discharge 
(at 70—110°), at first dazzling, became fainter and was followed 
(at 110 — 115°) by a green glow of which the spectrum showed 
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a few lines superimposed on a continuous band extending from the 
violet to the yellow. The glow may be associated with poly- 
atomic molecules formed at the higher vapour pressures. Iodine 
at —5° to +5° gave a pale yellow ring showing a band spectrum, 
changing with increase in the spark gap to a green, pink-bordered 
ring with a line spectrum. The change may be due to dissociation 
of molecules into atoms. It is suggested that the method may be 
applied to the investigation of isotopy. A. A. E. 

Construction of Platinum Film Electrodes and their 
Method of Use. A. Eilebt (Z. angew. Ghent., 1922, 35, 445 — 
446). — The method of preparing durable electrodes from bumt-in 
layers of platinum is described. A thin piece of platinum wire is 
sealed into the end of a glass tube and while the glass is still soft 
pushed inward, so that a deep depression is produced. This is 
allowed to cool and then coated with one of the numerous platinising 
liquids in such a way that both the outside walls of the tube and 
the walls of the depression are thickly coated. The tube is then 
heated, at first cautiously and then to the softening point. In 
this way, a layer of platinum is burnt into the glass and is in good 
contact with the platinum wire. A drop of mercury inside the 
tube makes contact with the rest of the apparatus. Measurements 
are given to show the durability and permanence of such electrodes. 

J. F. S. 

Construction of Platinum Film Electrodes and their 
Method of Use. A. Eilebt (Z. angew. Ghent., 1922, 35, 452 — • 
455). — Examples are given of the application of the film electrodes 
described in the preceding abstract. Only in the case of film 
electrodes used in the electro- analysis of metals do the films 
require periodical renewal. A simplified method of electrometric 
titration of solutions of salts of weak acids is described. 

J. S. G. T. 

Sodium Amalgam Electrode for the Determination of 
Sodium Ion [Concentration]. Benjamin S. Neuhausen (J. 
Anter. Ghent. Soc., 1922, 44, 1411 — 1416). — The trustworthiness of a 
sodium amalgam electrode for the measurement of the concentration 
of sodium ions has been investigated by measuring cells of the type 
NaHg|NaCl(cj||sat. KCl||sat. KCl i Hg 2 Cl 2 |Hgat25°. Further measure- 
ments have also been made with sodium chloride containing various 
amounts of potassium, ammonium, calcium, and zinc chlorides. The 
electrode was made up in a vessel similar to that employed by 
Lewis and Kraus (A., 1910, ii, 1027), except that at the bottom 
of the vessel there was a tap for draining off the amalgam which 
had dropped from the electrode. An amalgam containing about 
0-16% of sodium was used and measurements were made against 
the normal electrode. The following values were obtained for the 
concentrations of sodium chloride stated: 0-20iV\ 2-1483 volt; 
0-10N, 2-1650 (2-1649); 0-02#, 2-2035 (2-2042); 0-0LW, 2-2198 
(2-2213) ; the values in brackets are the E.M.F. values calculated 
from the value obtained for the 0-20iV-solution. Further readings 
were made in each case at five-minute intervals to see how rapidly 
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the electrode lost its sodium, and then a new surface was produced 
and a further reading made. The following figures show the type 
of change : 0-2iV r -sodium chloride, voltage at start, 2-1482 ; after 
five minute intervals, 2-1482, 2-1480, 2-1476, 2-1470, 2-1460; new 
surface, 2-1483. Long series of measurements are recorded for 
solutions containing the salts mentioned above, gelatin, serum, 
and proteins and no difficulties were observed in the work. 

J. F. S. 

Modification of the Clark Hydrogen Electrode Vessel to 
permit Accurate Temperature Control. Glenn E. Cullen 
(J. Biol . Chem ., 1922, 52 , 521 — 524). — The Clark electrode vessel 
(A., 1916, ii, 75) is provided with an additional opening by means 
of which a thermometer may be inserted in the solution. E. S. 

Electrolysis of Aqueous Solutions of Alkali Nitrites with 
a Lead Anode, and an Electrometric Determination of the 
Constitution of the Complex Ion formed. .F. H. Jeffery 
(Trans. Faraday Soc. t 1922, 17 , 709 — 718). — In continuation of 
previous work on the electrolysis of aqueous sodium nitrite solu- 
tions employing a silver or copper anode (A., 1920, ii, 662; 1921, 
ii, 374), the author has investigated the phenomena occurring when 
a pure lead anode is employed in such electrolysis. A cathode 
of smooth platinum was used. The strength of the anolyte solu- 
tion varied from 6-9 grams to 27-6 grams of sodium nitrite 
per 100 grams of water. The temperature was maintained at 
17 — 18°, and the anode area was 100 sq. cm. The current ranged 
from 0*099 to 0-77 ampere. Lead was in no case deposited on the 
cathode, but was dissolved at the anode, forming a complex ion 
which gave a bright orange colour to the anolyte. For small 
concentrations of lead in alkali nitrite solutions, probably the 
only plumbo-nitrite complex formed is [Pb(N0 2 ) 4 ]". Crystals of 
Pb(N0 2 ) 2 ,H 2 0 are in equilibrium with solutions obtained from 
anolytes of certain concentrations. Solid solutions derived from 
aqueous solutions containing potassium-, nitrate-, and nitrite-ions 
and the plumbo-nitrite complex are orange-coloured, but more red 
than the orange of lead nitrite. It is suggested that the complex 
exists as a definite atomic group in such crystals. J. S. G. T. 

Electrolysis of Sodium Silicate Solutions. James 
Frederick Spencer and Kathleen Proud (Kolloid Z., 1922, 31 , 
36 — 37). — Orthosilicic acid may be prepared by the electrolysis 
of a 50% solution of sodium silicate in a divided cell, using a heavy 
anode current density. The cathode employed was a platinum 
dish 7-5 cm. in diameter, and this contained a small porous pot 
which held the anode, a coil of platinum wire of 1-80 cm. 2 surface. 
A current of 9 amperes was used, and this fell rapidly until no 
current passed, due to the formation of an insulating layer of 
orthosilicic acid on the anode. On bending the wire, the deposit 
fell away and the current again passed. The product is glass-like 
in appearance, entirely insoluble in water, and stable in the air. 

J. F. S. 
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The Electrochemistry of Non-aqueous Solutions. I. 
Measurement of Current-density and Potential Difference 
in the Electrolysis of Metallic Salts in Pyridine. Robert 
Miller (Monatsh., 1922, 43, 67 — 74). — A form of electrolytic cell 
suitable for these measurements is described, and the preparation 
of an appropriate standard electrode investigated. The element 
Ag/0*lJV-AgNO 3 in pyridine has a potential (measured with refer- 
enoe to the calomel electrode) of +0*28 volt (H=0), and the 
element Ag/0-lJV-AgNO 3 in pyridine /NH 4 N0 3 saturated solution in 
pyridine, has +0*26 volt (H=0). C. K. I. 

The Electrochemistry of Non-aqueous Solutions. II. 
Decomposition Potential and Electrode Potentials in the 
Electrolysis of Pyridine Solutions of Silver Nitrate, and the 
Potential of Silver in these Solutions. Robert Muller and 
Alois Duschek (Monatsh., 1922, 43, 75 — 80; cf. preceding 
abstract). — The decomposition potentials are : O-lJY-AgNC^, 2-15 
volts; N- AgNOg, 2*05 volts; saturated- AgNOg, 1*95 volts. 
The silver potentials (invariant with current density) are : Ag/0-lN- 
AgNOg, +0*24 volt; Ag/A-AgNOg, +0*33 volt; Ag/saturated 
AgNOg, +033 volt referred to the hydrogen electrode. The 
anodic potential differences are functions of the current density 
for each of the above concentrations. C. K. I. 

Variations in the Magnetic Susceptibility of Oxychromic 
Salts with Addition of Sulphuric Acid. B. Cabrera and 
S. Pina de Rubies (Anal. FIs. Quim ., 1922, 20, 175 — 181). — 
The effect of the addition of sulphuric acid to solutions of an 
oxychromic salt is twofold and results in a depression followed by 
an elevation of the magnetic constant. In the experiments 
recorded the variations of the magnetic constant of solutions of 
an oxychromic salt with time were followed for different values of 
the ratio H'/Cr"*. For high values of this ratio, the change is 
so rapid that only the elevation in the magnetic constant is notice- 
able. For low values of the ratio, the initial depression is clearly 
shown by the experimental curves. G. W. R. 

A New Adjustable Thermostat for all Temperatures 
between 0° and 100°. Samuel Judd Lewis and Florence 
Mary Wood (Trans. Faraday Soc., 1922, 17, 696 — 700). — A 
form of thermostat employing a toluene-mercury thermo-regulator 
of the type due to Barnes and to Gouy is described. The individual 
parts of the apparatus were independently mounted on a framework 
extending the length of the thermostat. The surface of the mercury 
used in the electrical relay employed was covered with glycerol. 
The dimensions of the thermostat were 24" x 16" x 14", and any 
desired temperature was attained from cold in an hour and a half. 
After a further half hour, the temperature did not vary by more 
than 0*01°. J. S. G. T. 

Electric Heating and Controlling Apparatus for a small 
Thermostat. S. O. Rawling (J. Soc . Chem. Ind ., 1922, 41, 
250 — 251 t). — An electric heating and controlling apparatus is 
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described by means of which the steady temperature of a small 
thermostat may be speedily fixed at any point between 25° and 
40° without making troublesome readjustments of the apparatus. 
The current is supplied through two resistances, i?, and R v in series 
to the heating resistance, and a toluene or calcium chloride regulator 
is so arranged that the second resistance may be cut out or left 
in the circuit as the temperature demands. The resistance iij 
is of such a size that when the current passes through it and the 
heater alone too much heat is developed, but when the current 
passes through JR V i? 2 , and the heater, insufficient heat is supplied 
to keep the temperature at the required point. The thermo- 
regulator consists of a long bulb from the neck of which a side 
arm slopes downward and connects with the middle of a U-tube. 
The U-tube itself is divided into two parts by means of a glass 
seal through which a platinum wire is fused. One arm of the 
U-tube is provided with a short length of capillary tubing of about 
1 mm. bore. A side tube is fitted above the top of the capillary 
and a rubber stopper fitted into the widened end of the U-tube 
carries a platinum electrode, which projects about 1*5 cm. into 
the capillary tube. The upper end of the tube leading from the 
main bulb is fitted with a glass tap, K , of fairly wide bore and very 
well fitting. To fill the regulator mercury is poured into the 
U-tube so that its level is about half-way up the capillary tube; 
the toluene is then placed in the bulb; electrical terminals are 
proVided by the platinum wire dipping into the capillary and by 
a copper wire dipping into the other arm of the U-tube. These 
electrodes are connected with a small relay which cuts out or 
inserts the resistance R 2 in the circuit. Adjustment is effected 
by bringing the bath to the required temperature with the tap, K , 
open. The tap is then closed and the electrode tip adjusted to 
the surface of the mercury in the capillary. This regulator works 
extremely well, and with a bath of 27 litres it is capable of keeping 
the temperature constant to 0-02° at 25°. Calculations are given 
to show how the values of R x and R 2 may be arrived at for any 
particular temperature. J. F. S. 

The Specific Heats of some Sulphides Used in Metallurgy, 
with Special Reference to High Temperatures. K. Borne- 

mann and 0. Hengstenberg (Mitt. Metallhiitt. Inst. Tech. Hoch - 
schule Breslau , 1920, 18 pp.). — By means of Oberhoffer’s vacuum 
method improved by substituting a Nemst metal calorimeter for 
the Bunsen ice calorimeter, the specific heats of the quartz used as 
container and of several sulphides were determined. The figures 
for quartz (to 1400°) agree best with those of Magnus (A., 1913, 
ii, 103) but also satisfactorily with those of White (A., 1909, ii, 966) 
and of Wiist. Results at 100° intervals given in tabular and graphic 
form can be summarised as follows : galena, 0 — 600°, 0*0500 — 
0-0540; cuprous sulphide, 0 — 900°, 0*1432 — 0-1369; iron sulphide, 
0 — 1200°, 0-1664 — 0-2216 (heat of fusion calculated as 60 cal. 
per gram); magnetic pyrites, 0 — 100°, 0*1531; pyrites, 0 — 100°, 
0-1284; zinc blende, 0 — 900°, 0*1249 — 0-1351; Emser blende, 
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0—900°, 0-1187— 0-1311; Annam blende, 0—900°, 0-1131—0-1287. 
In zinc blendes containing much iron the relation between tem- 
perature and the average specific heats suggests a reciprocal 
solubility of ferrous sulphide and zinc sulphide at high temperatures. 
Between 720° and 760° the iron-zinc blendes showed two transition 
points not thus far known and these were confirmed by thermal 
analysis. Chemical Abstracts. 

The Energy of Gaseous Molecules. J. R. Partington 
(Trans. Faraday Soc ., 1922, 17, 734 — 741). — The experimental 
values of the molecular heats at constant volume of various 
monatomic, diatomic, and polyatomic gases are critically reviewed 
in the light of the equipartition of energy theory. It is suggested 
that exchange of energy in molecular collisions may occur in quanta, 
the energy being likewise distributed among the various degrees 
of freedom. The author discusses the translational energy of 
gaseous molecules, when the frequency in the energy quantum 
relation z—hv is identified with the mean value of the collision 
frequency. It is suggested that although the translational energy 
is almost exactly equal to the equipartition value, at the ordinary 
temperature, the rotational energy may depend on the former 
through a whole-multiple relation existing between the respective 
frequencies. Vibrational frequencies are, as in the case of solid 
bodies, assumed to be independent of temperature. The values, 
deduced from experimental data, of the internal molecular heat 
of hydrogen at various temperatures, are compared with theoretical 
values calculated by means of the formulae given respectively by 
Einstein, Nemst and Lindemann, Nemst, and an empirical 
formula of the author, in the form (3/ =6541 js/T, where v' is the 
rotational frequency, equal to 1000 v, where v is the translational 
frequency. The energy of the hydrogen and nitrogen molecules 
is considered from the point of view of Bohr’s theory of atomic 
structure, as developed by Kruger {Ann. Physik , 1916, 50, 346; 
51, 450). The theory indicates the molecular heat of nitrogen 
to be higher than that of hydrogen and less affected by temperature. 

J. S. G. T. 

Melting Interval of certain Undercooled Liquids. The 
Use of Liquid Air as a Refrigerant. John Bright Ferguson 
(J. Physical Ghem ., 1922, 26, 549 — 552). — It has been previously 
noted by McIntosh and Edson (A., 1916, ii, 230) that solids formed 
by the sudden chilling of aqueous solutions of salts and acids do 
not show a melting interval extending from the eutectic point to 
the temperature at which such a liquid solution would be in equi- 
librium with a trace of pure ice, but rather melted exactly at this 
temperature. These authors prepared constant temperature baths 
by using such chilled materials. The present author has prepared 
and investigated a number of such chilled materials (glasses) 
from solutions of sodium chloride and hydrochloric acid. It is 
shown that the constant temperatures obtained on melting the 
glasses are dependent on the particular experimental conditions. 
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In the case of salt solution glasses, these temperatures approach 
the liquidus temperature, but are always below it. The analysis 
of the residual slushes left on partial melting indicate that the 
salt solution glasses may persist for some time at temperatures 
above the liquidus temperature. Since there does not appear 
to be an exact relation between the melting temperatures and 
the liquidus temperatures, the use of such glasses for constant 
temperature baths cannot be regarded as of general application. 
One explanation of the constant temperature obtained with these 
glasses is that this temperature is the point at which the heat 
absorbed by the melting glass exactly equals the heat of partial 
crystallisation of the excess component together with the heat 
lost through the walls of the container. The heat given out when 
unit weight of the excess component crystallises is probably very 
great when compared with the heat absorbed when unit weight 
of the glass melts. If the glass melts slowly, a constant temperature 
would result which would be near the liquidus temperature, but, 
on the other hand, if the glass melts quickly the constant tem- 
perature would be considerably below the liquidus temperature. 
When liquid air is used to “ freeze ” a solution, it is shown that 
the true melting curve may be obscured by the presence of the 
glass in the melting mass. J. F. S. 

Vapour Pressures and Heats of Vaporisation of Non- 
associated Liquids. F. Spencer Mortimer (J. Amer. Chem. 
Soc. t 1922, 44, 1429 — 1435). — A theoretical paper in which 
empirical methods for evaluating the constants in the vapour 
pressure and sublimation pressure equations: log P v — C v — S v jT 
and log Ps—Cg—Ss/T are given and their significance is discussed. 
It is shown that 8 V , the slope of the log Pvs A/T curves is, for 
normal liquids, given by the expression S v ~— 68+4*8777 7 & 
+ 0-00057&*. It is demonstrated from existing experimental data 
that the molecular heat of vaporisation is equal to 4-23$ v rather 
than 4-58$ v , the value generally adopted. It is shown that the 
values of the molecular latent heats of vaporisation calculated 
from the equation L V ~4:-23S V are generally in better agreement 
with the experimental results than those calculated from the 
equations put forward by Trouton, Bingham, or Nemst. This 
advantage is especially noticeable when the equations are applied 
to substances boiling at high temperatures. Thus in the case of 
cadmium 2^= 1057°, L obs =23480, Lcaic =4-58^=26300, Lcaic =4-235 
=23920; (Trouton) 22720; (Bingham) 30200; (Nemst) 22550. 
The thermodynamical equations connecting heats of vaporisation, 
heats of sublimation and heats of fusion and the relationships 
with vapour pressure and sublimation pressure are briefly reviewed 
and empirical methods for calculating each from the freezing and 
boiling points are put forward for normal liquids. J. F. S. 

The Heat of Formation of Aluminium Nitride. Fr. Fichter 
and Ernst Jenny ( Helv . Chim. Acta , 1922, 5, 448 — 454). — The 
aluminium nitride used for the experiments was prepared from 
aluminium bronze and contained about 91% of AIN and 0«5% 
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of silicon, the remainder being alumina. The heat of combustion 
was measured in a bomb calorimeter, the nitride being mixed 
with a proportion of benzoic acid to facilitate combustion. The 
heat of combustion found for the reaction 2A1N+30==A1 2 0 S +N 2 
was 258-2 (254-8) Cal. Substracting this from the heat of com- 
bustion of aluminium, 2Al+3O==Al 2 O 3 +380-2 Cal., the value for 
the heat of formation of aluminium nitride is A1+N=A1N+ 
61-0 (62-7) Cal. The figure in brackets is the corrected value, 
assuming that all the silicon present in the nitride was in the 
elementary form. The value found is considerably higher than 
that obtained by previous workers, 55 — 56 Cal. E. H. R. 

The Graphitic Conception of Aromatic Carbon. A. L. 

von Steiger ( Ber ., 1922, 55, [2?], 1968 — 1979). — It has been shown 
previously that the heats of combustion of aromatic hydrocarbons 
can be calculated on the assumption that all aromatic C-C and 
C-H linkings are equivalent but differ from the corresponding 
aliphatic linkings. The value for the aromatic C-C linking which 
is thus deduced agrees very closely with that of the graphite main 
linking and thus important evidence of the graphitic conception 
of aromatic carbon, as postulated by Debye and Scherrer, is 
adduced. Attempts to apply similar methods to the calculation 
of molecular refractions have also been described (A., 1921, ii, 473), 
and it has been found that the results, based on linking constants, 
harmonise better with the observed values than do those calculated 
by Briihrs summation method. These results have been criticised 
adversely by von Auwers (this vol., ii, 98), who has pointed out 
that an incorrect value has been adopted for the molecular refraction 
of naphthalene; this is admitted, but it is pointed out that, 
although the deviation from strict additivity is thereby rendered 
more pronounced, the superiority of the newer method of cal- 
culation still remains. 

The molecular refractions of the alkylbenzenes have been 
examined. With a compound such as ethylbenzene, the summation 
for the phenyl group is effected with aromatic, that of the ethyl 
radicle with aliphatic, constants ; the character of the C-C linking 
joining the two halves of the molecule remains undecided, but is 
assumed provisionally to be of an aliphatic nature. The agree- 
ment between the calculated and observed values for the lower 
benzene homologues is very satisfactory; with the methyl com- 
pounds, depressions are observed which become more marked as 
the methyl groups are in closer proximity to one another and thus 
attain their maximum in compounds such as 1:2:3: 4-tetra- 
methylbenzene. 

The communication concludes with a reply to the criticisms 
of Wibaut (this vol., ii, 239) and von Weinberg (A., 1921, ii, 668, 
669). H. W. 

The Heat of Combustion of Benzoic Acid, Cane-sugar, 
and Naphthalene. W. Swientoslawski and [Mlle] H. Star- 
czewska (j Bull. Soc. chim., 1922, [iv], 33, 654 — 667), — A survey of 
previous work on the subject reveals discrepancies between the 
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results obtained by various workers (cf. Wrede, A., 1910, ii, 1038 ; 
Roth, A., 1910, ii, 584 ; Swientoslawski, A., 1915, ii, 315, and 1921 
ii, 679; Dickinson, Bull. Bur. Stand., 1915, 11, 190; Richards, 
A., 1920, ii, 589; Jessy, this vol., ii, 1041; Henning, A., 1921, 
ii, 379; Verkade, this vol., ii, 474). Further measurements made 
by the authors are here compared with those of Dickinson and 
Verkade, and the opinions expressed by the latter ( loc . cit.) as to 
the advisability of choosing benzoic acid as the standard substance 
are now supported by fresh experimental evidence. Reference 
is made to the consideration of this subject by the International 
Conference of Pure and Applied Chemistry, Lyons, 1922. 

H. J. E. 

Heat Developed on Mixing Sulphuric Acid, Nitric Acid, 
and Water. J. W. McDavid (J. Soc. Chem. Ind ., 1922, 41, 246 — 
250t). — The heat developed on mixing various proportions of the 
following pairs of substances : 49-2% nitric acid and 96*16% 
sulphuric acid, 20*0% nitric acid and 96*16% sulphuric acid, 
96*8% nitric acid and 60*0% sulphuric acid, 96*8% nitric acid 
and 99*5% sulphuric acid, and a mixed acid containing 49*8% 
sulphuric acid, 48*4% nitric acid, and 1*8% water with water, 
has been determined calorimetrically. From the results obtained 
together with Thomsen’s values for the heat of dilution of sulphuric 
and nitric acids respectively (“ Thermochemistry,” Thomsen, 
Burke, p. 76), triangular diagrams have been constructed whereby 
the heat developed on making any mixture of the three substances 
may be obtained. J. F. S. 

Compressibility of Exhausted Flasks in the Determinations 
of the Densities of Gases. E. Moles and R. Miravalles 
{Anal. Fis. Quim., 1922, 20, 104 — 116). — The contraction of flasks 
used in the determinations of gas densities due to atmospheric 
pressure may be expressed by the empirical formula #=17*5 . V )W X 
10 -6 , where x is the contraction per litre of volume, V the volume 
of the flask, and W its weight. Measurements made on six flasks 
by three methods showed good agreement of observed values 
with values calculated from the formula. G. W. R. 

The Compressibility at 0° and less than 1 Atmosphere 
and the Divergence from Avogadro ? s Law of Several Gases. 

Ph. A. Guye and T. Batuecas (Hdv. Chim. Acta , 1922, 5, 532 — 
543). — To determine accurately the molecular weight of a gas by 
physico-chemical methods, it is necessary to know accurately 
the weight of a normal litre, L«, of the gas and its divergence from 
Avogadro’s law, 1 +A. A metnod is described for measuring with 
great precision the compressibility of a gas at 0°, from which 1 +A. 
can be calculated. The apparatus consisted of three cylindrical 
glass bulbs of approximately equal volume, accurately calibrated, 
in a vertical column, connected together by capillary tubing and 
at the top communicating with a barometer. The volume of the 
gas was measured in this apparatus at approximately 1, \ , and J 
atmosphere. Experiments were made with oxygen, hydrogen, 
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and carbon dioxide. The divergence from Avogadro’s law was 
calculated from the formula l+A.= (?w)o/(P y )i (°f* Guye, A., 1919, 
ii, 318). 

The oxygen used was prepared by three different methods, 
from potassium permanganate, from a mixture of sodium and 
potassium chlorates, and electrolytically. The mean value 
obtained for 1+A was 1-00085 ±0*00002, and the coefficient of 
compressibility per cm. is 11*3 XlO” 6 . Taking L 0 = 1-42891, the 
value of the gas constant R is 22*414. Hydrogen was prepared 
by the action of concentrated potassium hydroxide on aluminium 
and also electrolytically. The mean value found for l+X was 
0*99935+0*00002, which, taking L 0 =0*089858, gives for the 
atomic weight of hydrogen 1 *0077. The coefficient of compressibility 
is — 8*6 XlO" 6 . Carbon dioxide was prepared by heating pure 
sodium hydrogen carbonate and by the combustion of sucrose. 
The mean value of 1 +X was 1*00706+0*00004 ; taking L 0 — 1*97685, 
this gives as the atomic weight of carbon 11*998, somewhat less 
than the value accepted by the International Committee, 12*05, 
but in good agreement with the probable correct value 12*00. 
The coefficient of compressibility is 92*2 XlO" 6 . E. H. R. 

The Compressibility at 0° and less than 1 Atmosphere 
and the Divergence from Avogadro’s Law of Several Gases. 
II. Ethylene. T. Batuecas (Helv. Chim. Acta , 1922, 5, 544 — 
546; cf. preceding abstract). — Ethylene was prepared by the 
action of sulphuric acid on ethyl alcohol and by the catalytic 
action of heated alumina on ethyl alcohol vapour. The mean 
value found for l+X was 1-00780+0*00004; taking L 0 ~ 1*26401, 
the molecular weight is found to be 28*032, and the atomic weight 
of carbon 12*000. The coefficient of compressibility is 102 X 10 -6 . 

E. H. R. 

Measurement of Surface Tension. Robert B. Elder 
(J. Physical Chem ., 1922, 26, 558— 562).— A theoretical paper in 
which the author discusses the measurement of surface tension 
in connexion with the work of Ferguson (A., 1914, ii, 768) and 
of Bhatnagar’ (A., 1921, ii, 169). It is shown that although the 
numerical values of the latter author are very close to those of 
Ferguson, the method used involves a number of errors which are 
partly compensating. The method and errors are discussed. 

J. F. S. 

Method for the Determination of the Surface of Adsorbing 
Powders. Fritz Paneth and Walter Vorwerk (Z. physikal. 
Chem., 1922, 101, 445— 479).— The authors have put forward 
a rapid and trustworthy method for determining the surface of 
an adsorbing powder. The method is based on the following 
considerations. When a sparingly soluble powder is shaken with 
its saturated solution there will be an exchange of molecules between 
the surface of the powder and the solution ; if it were possible to 
identify the molecules of the substance in solution, or at least a 
portion of them, then the partition of these between the solution 
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and surface could be determined, and at equilibrium the ratio of 
the identified molecules on the surface to the identified molecules 
in solution will be equal to the ratio of the total molecules on the 
surface to the total molecules in solution. This process can be 
actually carried out for substances which have isotopes; thus in 
the ease of lead sulphate, thorium-5 can be used and will con- 
stitute the identified molecules. The process can be followed by 
an electroscope and represented by the equation Isotope(ads)/ 
Isotope (sol) = Element(surf ) /Element(sol) . The ratio of the isotope 
adsorbed to the isotope in solution can be determined from the 
change in the (3-ray activity of the solution, and the amount of 
lead in solution can be determined by analysis, hence, Element(surf ), 
that is, the weight of the surface layer, can be calculated. Using 
this method, the weight of the surface layer of one gram of various 
specimens of lead sulphate and lead chromate has been determined. 
The values obtained in grams of lead per gram of material are : lead 
sulphate 6-4 xlO" 4 and lead chromate 69*2 xlO" 4 . These values 
have been controlled by microscopic examination and found to 
be somewhat larger than the microscopic values, but of the same 
dimensions. J. F. S. 

Thickness of the Adsorbed Layer in the Adsorption of 
Dyes by Crystals. Fritz Paneth and Walter Vorwerk 
(Z. • physikal . Chem ., 1922, 101, 480 — 488). — The adsorption of 
ponceau-2R by lead sulphate has been determined and from the 
amount adsorbed and the dimensions of the surface of the lead 
sulphate (cf. preceding abstract), it is shown that the adsorbed 
layer is one molecule thick. J. F. S. 

The Sorption of Carbonyl Chloride by Beechwood Charcoal. 

Hugh Mills Bunbury (T., 1922, 121, 1525 — 1528). 

The Relation between Adsorption and Electrolytic Dis- 
sociation. M. A. Rakusin (Biochem. Z., 1922, 130, 282 — 
285). — When a porous pot is immersed in solutions of sucrose 
or sodium chloride, the concentration of the solution increases 
owing to negative adsorption. This is correlated with the general 
adsorption of colloids and non-adsorption of electrolytes. H. K. 

Chemical Adsorption. G. Stadnikoef {Kolloid Z., 1922, 
31, 19 — 32). — The author differentiates four types of adsorption : 
(1) solution adsorption, which is represented by Henry’s law, 
c 2 =^ 1 ; (2) chemical adsorption, represented by the equation 

c 2 =<rc 1 /(l+<TiC 1 ) ; (3) combined adsorption, represented by the 
equation c 2 ==ic 1 +o'C 1 /(l+(r 1 c 1 ), and (4) exchange adsorption, repre- 
sented by (mc 2 . c\v)/(mc' 2 . c x v)=:h\ or c 2 c , 1 /c / 2 c 1 =ifc. The author 
is of the opinion that chemical adsorption can only be definitely 
proved in the case of an adsorbent of definite composition possessing 
either marked acid or basic properties, adsorbing either base or acid 
from solution. With the object of ascertaining whether or no a 
chemical explanation for adsorption is possible, the adsorption of 
sulphuric, hydrochloric, nitric, and acetic acids and mixtures of two 
of these acids and also of iodine by aniline- black, prepared both 
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by the use of potassium dichromate and of potassium persulphate, 
has been investigated. In the case of sulphuric acid, the maximum 
adsorption is two molecules of sulphuric acid to one of aniline- 
black, and the adsorption is entirely reversible. The limiting value 
of the adsorption of hydrochloric acid is three molecules of hydro- 
chloric acid to one molecule of aniline-black and in this case the 
formula for chemical adsorption is fully followed. The limiting 
adsorption of acetic acid is two molecules of the acid to one of the 
adsorbent, whilst in the case of the adsorption of iodine, twelve 
iodine atoms are adsorbed to each molecule of aniline- black, that is 
two iodine atoms to each quinonoid nitrogen atom of the tri-quinonoid 
aniline-black. The experimental results of other authors have been 
recalculated from the point of view of chemical adsorption (cf. 
Willstatter and Dorogi, A., 1909, i, 535, 975). J. F. S. 

Dissociation of Hydrogen in a Tungsten Furnace and 
Low Voltage Arcs in Monatomic Gases. 0 . S. Duffenback 
(Science, 1922, 55, 210 — 211). — A furnace consisting of a cylinder 
of thin sheet tungsten, and an axial tungsten filament, both heated 
electrically, was used to determine the voltages at which the arc 
was struck and broken. The results were in agreement with those 
required by Bohr’s theory for the ionising (13*52 volts) and radiating 
(10*14 volts) potentials of the hydrogen atom, and the potential 
(16*4 volts) which, according to Bohr’s theory, is approximately 
that necessary to accelerate an electron so that it will dissociate 
the molecule and ionise one of the atoms on impact. Calculated 
values for the percentage of monatomic hydrogen in equilibrium 
with diatomic hydrogen at temperatures from 1000° K. to 3000° K. 
appeared to be confirmed by the experimental results. A. A. E. 

Formation and Dissociation of some Polyhalogen Com- 
pounds of Hydrogen in Aqueous Solution. Priyadaranjan 
RAy and Pulin Vihara Sarkar (T., 1922, 121, 1449 — 1455). 

Dissociation of Glucinum Sulphate. (Mlle) G. Marciial 
(Compt. rend., 1922, 175, 270 — 272). — Glucinum sulphate decomposes 
under the influence of heat according to the equations G1S0 4 =G10+ 
S0 3 , and 2S0 3 2S0 2 +0 2 , and the total equilibrium pressure 

corresponding with temperatures from 590 — 830° was measured by 
means of a mercury manometer, the anhydrous sulphate being heated 
in an electric furnace in a previously exhausted porcelain tube, and 
the temperature measured with a le Chatelier platinum-rhodium 
couple. Utilising the known equation for the equilibrium of 
dissociation of sulphur trioxide, the partial pressures of sulphur 
trioxide, sulphur dioxide, and oxygen were calculated from the 
data obtained. The complete results are recorded in tabular form 
and include the- following values for the partial pressures of sulphur 
trioxide, sulphur dioxide, and oxygen, respectively : at 700°, 3*30, 
6*34, and 3*17 cm. ; at 750°, 9*12, 18*24, and 9*12 cm., and at 785°, 
17*23, 35*58, and 17*79 cm. Utilising the pressures at the above 
temperatures, the equilibrium equation was found to be logpso,— 
— 14907/T— 14*1 log T 4-57*97, and the results obtained for other 
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temperatures from this equation agreed well with the pressures 
actually observed. The heat of dissociation of glucinum sulphate 
was calculated to be —53*5 cal. by comparison with that of copper 
sulphate and its decomposition pressures as determined by Pliidde 
mann ( Diss ., Berlin, 1907). G. F. M. 

Thermostat Arrangement for the Determination of the 
Effect of Temperature on Diffusion. L. W. Oholm (Hyllnings- 
skrift tillagnad Ossian Aschan , 1920, 9 — 17). — Experiments were 
carried out with potassium chloride and sugar solution (0*252^, 
0*52V\ and N) in a rectangular copper vessel with glass sides, in 
which the circulation was maintained by a propeller driven by 
an electric motor supported so as to prevent any shaking of the 
thermostat; the temperature was constant to ±0*15°. In the 
equation a=^4+Blogfc, where a is the temperature coefficient, 
A and B are constants, and k is the diffusion coefficient, a for 
potassium chloride between 13*5° and 29*5° was found to have an 
average value of 0*025, and for sugar between 13*7° and 28*7° the 
average value was 0*033. Chemical Abstracts. 

The Determination of Molecular Weight by means of 
Osmotic Pressure. Foix (Bull. Soc. chim., 1922, [iv], 33, 653 — 
654). — The author has measured osmotic pressures without using 
semi-permeable membranes in order to eiiminate errors due to 
imperfections in the membrane. A solution is placed together 
with pure solvent in a closed system at constant temperature. If 
the weight of the solution remains constant, the distance between 
the free surfaces of the two liquids will be equal to the height of 
the corresponding osmotic column, since, for a perfect osmometer 
in a closed space, when equilibrium is reached the vapour should 
be in equilibrium both with the surface of the solution at the top 
of the column and with the pure solvent at its base. It is claimed 
that the method is successful, although it is difficult to maintain 
constant temperatures over the long period of time required to 
effect the measurement. H. J. E. 

Solubility of Gases in Liquids. B. S. Neuhaitsen ( J . 
Physical Chem., 1922, 26, 553 — 557). — The author has plotted the 
solubility data for ammonia, hydrogen chloride, sulphur dioxide, 
and carbon dioxide in methyl alcohol and ethyl alcohol and from 
the results shows that the formula V—K(Po‘IP 0 )V n is applicable to 
the solubility of these gases in the solvents named, as was previously 
(this vol., ii, 264) shown for aqueous solutions. The values of the 
constants K and 1 \n are given for all three solvents. J. F. S. 

Melting Point, Latent Heat of Fusion, and Solubility. 

F. Spencer Mortimer ( J . Amer. Chem. Soc., 1922, 44, 1416— 
1429). — A theoretical paper in which a method of calculating the 
solubility of substances forming non-ideal solutions is described. 
It is shown that for those systems which do not form molecular 
complexes or solid solutions the ratio of the experimental to the 
ideal slope of the log Nvs . 1 \T curves is a factor which may be 
determined by a graphical method. Three methods are described 
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whereby the ideal slope of the log Nv$ . 1 IT curves for any solute 
may be found. It is pointed out that the solubility or melting- 
point method of determining the latent heat of fusion of organic 
compounds gives very accurate results when interpreted in the 
light of the principles laid down in the paper. Some generalisations 
in connexion with the nature of binary systems obtained with 
various types of mixtures are put forward. The uses of these 
principles in determining the choice of a solvent for crystallisations 
and molecular- weight determinations are suggested. J. F. S. 

Reactions in Fused Salt Media. II. Solvolysis. J. F. G. 

Hicks and Wallace A. Craig (J. Physical Chern ., 1922, 26, 563—576 ; 
cf. this vol., ii, 147). — The authors have investigated the reactions 
which occur when lead chromate, lead oxide, silver chromate, and 
barium chromate, respectively, are dissolved in molten sodium 
chloride and in an equimolecular mixture of sodium and potassium 
nitrates at various temperatures up to about 850°. For com- 
parative purposes the hydrolysis of lead chromate in water has 
been investigated both at ordinary pressure and under increased 
pressure. It is shown that the solvolysis of lead, silver, and barium 
chromates by a fused equimolecular mixture of sodium and potass- 
ium nitrates represents states of equilibrium analogous to hydrolysis. 
Of these reactions, the solvolysis of lead chromate is the most com- 
plete and that of silver chromate the least complete. The regularity 
with which the constants of solvolysis vary between consecutive 
observations follows the same order, and the marked irregularity 
in the case of silver chromate suggests the possibility of another 
factor entering into the reaction. The solvolysis of lead chromate 
by fused sodium chloride also represents a true state of equilibrium, 
whilst in the case of silver chromate the reaction goes to completion. 
In the solvolytic reactions studied, equilibrium is reached in about 
one hundred minutes, and the constants of solvolysis may be 
calculated with a fair degree of accuracy. The solvolysis of lead 
oxide by fused sodium chloride proceeds to completion at 850 — 
870°, and that of silver chromate is also complete at the same 
temperature, but here the reaction occurs much more rapidly. 
The present work indicates that lead chromate and litharge combine 
by simple molecular addition after part of the former has under- 
gone solvolysis in the nitrate flux. In other words, the red basic 
lead chromates are higher order compounds. The relatively small 
degree of solvolysis of lead chromate and the practically complete 
solvolysis of lead oxide by the same reagent under the same con- 
ditions explains the failure to obtain red basic lead chromates when 
a fusion containing lead chromate, lead oxide, and sodium chloride 
is rapidly cooled, and also the appearance of the red basic lead 
chromates when a similar fusion is slowly cooled. The results 
confirm the assumption of the dissociation PboCr0 3 PbO+PbCr0 4 . 
This assumption was previously (loc. cit.) offered as an explanation 
of the failure to obtain red basic lead chromates when a fusion 
containing lead oxide, lead chromate, and sodium chloride was 
poured into water and agrees well with the evidence offered by 
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the thermal equilibrium diagram plotted for the system lead 
chromate-lead oxide. J. F. S. 

Theory of Recrystallisation. H. Altertiium (Z. Elektro - 
cAem., 1922, 28, 347 — 356). — The present views of recrystallisation 
are considered and nucleus formation and growth are regarded as 
a consequence of a thermodynamic instability. It is shown that 
the energy changes which accompany the cold working of a metallic 
crystal may be divided into reversible and irreversible changes, 
and the different degrees of working as a continuous series of 
different modifications. On the basis of Boltzmann’s theory of 
probability, a formula is developed which expresses the number 
of nuclei of a recrystallised metal as a function of the temperature 
and the degree of working, which is in excellent agreement with 
the experimental results of Czochralski (A., 1917, ii, 302). From 
the same point of view, a continuous series of modifications, which 
differ in the degree of dispersity, is assumed and a similar formula 
is derived for the number of nuclei in recrystallisation by absorp- 
tion of other crystals. The proportionality factors are attributed, 
in part, to causes which are not thermodynamic, and the possible 
changes of these during the process of recrystallisation are 
discussed. J. F. S. 

Loosening of Crystal Lattices. G. von Hevesy (Z. physikal. 
Chem., 1922, 101, 337 — 352). — The transport of material, that is, 
diffusion and electrolytic transport, in crystals is rendered possible 
by the gradual loosening of the crystal lattice by an increase of 
temperature. As a measure of the loosening tendency of a crystal, 
the dimensions of the change in electrical conductivity between solid 
and liquid at the melting point serve as the most suitable standard. 
This value is extraordinarily divergent for different substances, 
varying relatively from 1 for silver iodide to 20,000 for sodium 
nitrate. A close relationship exists between the loosening tendency 
and the electro-affinity of the ions which form the crystal. The 
greater the work necessary to convert the ions of a crystal into the 
neutral condition, the smaller is the tendency of the lattice to 
loosen. From this it follows that the loosening of the lattice is 
brought about by a disturbance of the normal condition of indiv- 
idual ions constituting the crystal. The increase in electrical 
conductivity which solid electrolytes undergo when illuminated is 
regarded as due to a loosening of the lattice which increases the 
mobility of the ions already present in the electrolyte, and the 
transport of electricity by electrons is regarded as a limiting case 
of this phenomenon. The relationship between the loosening and 
the overstepping of the Dulong and Petit value of the atomic heat 
at higher temperatures is discussed and the overstepping regarded 
as a preliminary condition of the melting process. J. F. S. 

Rdntgenographic Determination of Crystal Arrangement. 

M. PolAnyi ( Naturwiss ., 1922, 10, 411 — 416). — Rontgenographic 
methods must be employed to determine whether a crystal lattice 
is changed by elongation of a single crystal. By means of a fila- 
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ment 'diagram it was found that for a zinc crystal (1) the lattice 
changes its orientation with respect to the longitudinal axis when 
elongated; (2) in the section drawn out to a flat band (cf. Schie- 
bold, Z. Physik, 1922, 9 , 180; Carpenter and Elam, this vol., 
ii, 69; Gomperz, Z. Physik , 1922, 8, 184) the angle that the hexa- 
gonal axis of the crystal lattice makes with the longitudinal axis 
changes from 10° to 18°, and (3) the cylindrical filaments resulting 
from further elongation of the flat bands have the same orientation 
of their lattices as the flat bands. It is maintained that this same 
kind of shift in the orientation of the lattice occurs in a zinc wire 
as in the individual crystal. Chemical Abstracts. 

Graphical Determination of Hexagonal and Tetragonal 
Crystal Structures from X-Ray Data. Albert W. Hull and 
Wheeler P. Davey (. Physical Rev ., 1921, 17 , 549— 570).— A 
graphical method of interpreting X-ray patterns of powders is 
described, for each type of lattice the logarithms of the theoretical 
spacings of the different planes being plotted as functions of the 
axial ratio. A number of graphs are reproduced for comparison 
with observed spacings. Three specific arrangements have been 
given for each system, namely, simple prism, centred, and face- 
centred arrangements in the cubic and tetragonal systems, and 
simple prism, close packed, and rhombohedral arrangements in the 
hexagonal system. Since (1) all possible arrangements of atoms in 
the cubic, tetragonal, or hexagonal systems may be obtained by 
the combination of one or more identical simple space lattices of 
cubes, right tetragonal prisms, and right 60° triangular prisms, 
respectively, and (2) the intermeshing of two or more identical 
lattices weakens or causes to disappear some of the lines due to a 
single lattice, but can add no new lines, it follows that the above, 
and all other possible arrangements, are obtained from the simple 
tetragonal and triangular prism lattices, respectively, by simply 
omitting part of the lines. The cubic forms may be found on 
either the tetragonal or hexagonal plots, whilst for the orthorhombic, 
monoclinic, and triclinic systems the relative crystal spacings must 
be expressed as a function of two, three, and five variables, re- 
spectively; a simple approximate method is, however, indicated. 

Zinc is shown to be a hexagonal close-packed assemblage of 
prolate spheroids, with axial ratio 1*860 and the side of the unit 
triangle 2*760 A. Cadmium has a similar structure, the corre- 
sponding measurements being 1*89 and 2*980. Indium has a 
structure very similar to that of aluminium (cubic close-packed), 
namely, a tetragonal close-packed arrangement of prolate spheroids, 
with axial ratio 1*06 and a unit square of side 4*58 A. A. A. E. 

X-Ray Crystal Analysis of Metals. Albert W. Hull 
(Physical Rev ., 1921, 17 , 571—588; cf. ibid,, 1917, 10 , 661; Proc . 
Amer, Inst. Elec . Eng., 1919, 38 , 1171; A., 1919, ii, 470; 1920, 
ii, 546; 1921, ii, 38, and preceding abstract). — The crystal struc- 
ture of thirteen common metals has been determined. The lattices 
of chromium, molybdenum, and tantalum are body-centred cubes 
with sides 2*895, 3*143, and 3*272 A., respectively; cobalt (oc form), 
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nickel, rhodium, palladium, iridium, and platinum have face- 
centred cubic lattices with sides of cubes 3*554, 3*540, 3*820, 3*950, 
3*805, and 3*930 A., respectively; cobalt (|3 form), zinc, cadmium, 
and ruthenium have hexagonal lattices of the close-packed type 
with axial ratios 1*63, 1*86, 1*89, and 1*59, respectively, and with 
triangular sides 2*514, 2*670, 2*960, and 2*686 A., respectively; 
indium has a face-centred tetragonal lattice with axial ratio 1*06 
and side of elementary prism 4*58 A. The structures of cadmium, 
zinc, and indium are close-packed arrangements of solid prolate 
spheroids, whilst that of ruthenium is a close-packed arrangement 
of oblate spheroids. A. A. E. 

Coagulation of Colloids. Arne Westgren and Josep 
Reitstotter (J. Physical Chem ., 1922, 26, 537 — 548). — A theoretical 
paper in which the authors summarise Smoluchowski’s kinetic 
hypothesis of coagulation (A., 1917, ii, 297) and give an account 
of the work which has been published with the object of sub- 
stantiating this hypothesis. J. F. S. 

Protecting Colloids. XII. Gelatin as Protecting Colloid. 
II. Colloidal Selenium. A. Gutbier and R. Emslander 
(KolloidZ., 1922, 31, 33 — 36; cf. A., 1921, ii, 693; this vol., ii, 142, 
283, 485). — The stabilising action of gelatin on colloidal solutions 
of selenium has been investigated. A very stable selenium sol 
may* be prepared by dissolving 2 — 3 grams of selenium dioxide 
in a litre of 0*1% gelatin solution made up in chloroform water 
and slowly reducing at 18 — 25° with a solution of hydrazine hydrate 
(l : 1000), taking care that the reduction is stopped before the last 
of the dioxide is reduced. The solution is then dialysed and 
preserved under a layer of chloroform. The solution is red in 
colour, quite clear and very stable at ordinary temperatures, 
but on heating a red, amorphous precipitate separates. Sols 
prepared as above have been preserved without change for eight 
years. The addition of hydrochloric acid or sodium hydroxide 
in small concentrations to the protected colloid causes the system 
to be more stable to freezing than the protected colloid without 
the addition of electrolyte. Sodium chloride causes the solutions 
to change to a lighter colour, but exerts no further action on the 
protected colloid. The colour change is attributed to the form- 
ation of a stable complex, salt-glutin-selenium. J. F. S. 

An Inhibition Period in the Separation of an Emulsion. 

T. C. Nugent (Trans. Faraday Soc ., 1922, 17, 703 — 707). — The 
author has investigated the de-emulsifying action of sodium hydr- 
oxide solution on emulsions of benzene in water, containing 50% 
by volume of benzene and not less than 0*1% of gelatin as stabiliser. 
If sodium hydroxide is added immediately after production of the 
emulsion, de-emulsification commences at once. If the emulsion is 
left undisturbed for some time prior to adding the sodium hydroxide 
solution, de-emulsification is inhibited for a period following such 
addition. The inhibition period depends on the interval between the 
production of the emulsion and the addition of the sodium hydroxide 
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solution. It is suggested that the stability of the emulsion increases 
with its age owing to the gradual formation of protective layers of 
the stabilising agent about the benzene particles. J. S. G. T. 

Precipitation of Metals by Hydrogen Sulphide. G. McP. 
Smith (J. Amer. Chem. Soc ., 1922, 44 , 1500 — 1502). — A theoretical 
paper in which the author suggests that should it be thought best 
to regard the formation of sulphide precipitates from the ionic 
point of view alone, then the hydrogen sulphide (HS')-ion should 
be regarded as the active participating ion, and not the sulphide 
(S")-ion. In support of this statement, it is shown that a 0*2A T - 
solution of hydrochloric acid containing O^A^-hydrogen sulphide 
contains in 5 c.c., 3xl0 20 non-ionised molecules of hydrogen 
sulphide, 15xl0 18 hydrogen sulphide ions, and only one sulphide 
ion. A further extreme case due to Knox (A., 1908, ii, 830) is 
considered; according to this author, mercuric sulphide has a 
solubility product 2*8 X lO - * 54 , from which it follows that the maxi- 
mum concentration of mercuric and sulphide ions is 1*7 xlO" 27 
in a saturated solution of mercuric sulphide, that is, one individual 
mercuric or sulphide ion in 1000 litres of solution, which implies 
that to maintain anything like equilibrium these ions must move with 
the velocity of light, a condition which is not fulfilled. J. F. S. 

Force of Adhesion in Solutions. III. Partition of Sub- 
stances between two Solvents. Nikolai Schilov, Lidie 
Lepin, Marie Jantschak, and Michael Dubinin (Z. physikal. 
Chem., 1922, 101 , 353 — 402 ; cf. this vol., ii, 350). — A very 
large number of partition coefficients have been determined at 
temperatures ranging from 10° to 40°. These include : formic 
acid, acetic, propionic, succinic, benzoic, oxalic, tartaric, and 
nitric acids between ethyl ether and water; acetic, propionic, 
asobutyric, benzoic, mandelic, salicylic, trichloroacetic, and trichloro- 
butyric acids between benzene and water ; iodine, pyridine, benzoic, 
and picric acids between toluene and water; benzoic and acetic 
acids between xylene and water; iodine, acetic, propionic, iso- 
butyric, benzoic, and salicylic acids between chloroform and 
water; mandelic and benzoic acids between anisole and water; 
benzoic acid between phenetole and water; succinic acid between 
amyl ether and water; benzoic acid between light petroleum and 
water, and trichloroacetic and trichlorobutyric acids between amylene 
and water. It is shown that because of the mutual influence on 
solubility the use of the Henry-Dalton law, in connexion with the 
partition of substances between two liquid phases, is extremely 
limited, and the law therefore represents an ideal limiting condition 
which rarely occurs. The difference between dilute and concen- 
trated solutions is not fundamental, but only quantitative. The 
partition coefficient is generally dependent on the total concentration 
of the solute, and the constancy of this quantity cannot alone be 
taken as a proof of the Henry-Dalton law, because mutual com- 
pensating volume changes in the liquids can occur, as has been 
actually shown in the present experiments. The limiting value of 
the partition coefficient at large concentrations of the solute is 
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not, in general, determined by the ratio of the individual solu- 
bilities in the two solvents, but by the ratio of the concentrations 
of the two phases at the triple point, solid-liquid-liquid. The 
partition data are readily presented graphically if the relative 
concentrations of the solute in the individual phases are plotted 
as a function of the total concentration. In this way, for each 
partition two coupled isotherms are obtained which in many cases 
have characteristic forms and serve to differentiate the various 
types. The partition coefficient can be expressed by the general 
approximation formula K— C 1 ICJ i =C 1 IC 2 los ^ {los ^ i in which pi 
and p 2 are defined by the change oi concentration of the individual 
phases brought about by definite changes in the total concentration 
of the solute. The index n therefore becomes any suitable figure, 
and only in a few special cases has it a stoicheiometric significance. 
In many of the cases examined now and previously the mean 
values of p x> p a , and n for the region of larger concentrations are 
approximately constant and may be followed up to the triple 
point. The partition of substances which are infinitely soluble 
in both phases is determined by the dissolving power of both 
solvents with respect to the solute. The coupled isotherms are 
convergent and meet at the critical mixture point of the two 
phases. This phenomenon can be investigated by partition and 
mixing experiments and furnishes information about the depend- 
ences of the dissolving power of water and organic solvents on 
constitution. Experiments on the kinetics of partition show 
definitely that with respect to the equilibrium concentrations 
partition is a time reaction of the first order. The slow diffusion 
process of the solute through the interface and through the con- 
centrated layers which adhere to the interface is determinative of 
the velocity as in the case of heterogeneous systems of solid and 
liquid. The velocity constants obtained are to a degree propor- 
tional to the number of rotations per minutes of the reaction 
vessels and independent of the absolute amount of substance 
diffusing. J. F. S. 

System Na 2 0-C0 2 -NaCl-H a 0, considered as two Four 
Component Systems. F. A. Freeth (Phil. Trans., 1922, [A], 
223, 35 — 87). — The solubility relations in the systems Na 3 C0 3 - 
NaCl-H 2 0; Na 2 C0 3 -Na0H-H 2 0 ; Na 2 C0 3 -NaHC0,-H 2 0 ; NaOH- 
NaCl-H 2 0; NaHC0 3 -NaCl-H 2 0 ; Na 2 C0 3 -Na0H-NaCl-H 2 0 and 
Na 2 C0o-NaHC0 3 -NaCl-H 2 0 have been experimentally determined 
at 0°, 10°, 15°, 20°, 25°, 30°, 35°, 45°, and 60°. Numerous tables 
of the results and diagrams representing the relationships are 
included in the paper, from which the composition and quantity 
of the stable phases formed from any mixture of the components 
may be deduced. J. F. S. 

Liesegang’s Phenomenon and Precipitate Formation. 

N. G. Chatterji and N. R. Dhar ( Kolloid Z ., 1922, 31, 15—16). — 
In continuation of work previously published (this vol., ii, 205), 
it is shown that the peptisation of insoluble hydroxides of iron, 
cobalt, uranium, and thorium may also be brought about by 
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gelatin, agar, glue, gum arabic, and starch in the manner previously 
employed with glycerol. In the case of peptisation by glycerol, 
it is shown that this is governed by the concentration of the reacting 
substances. Thus glycerol does not peptise ferric hydroxide in the 
presence of concentrated solutions of ferric chloride. The authors 
describe experiments to show that the formation of Liesegang 
rings is closely connected with the above-named actions, and that 
here also the concentration of the reacting solutions is an important 
factor. J. F. S. 

Velocity of Chemical Change in Solid Substances. C. N. 

IIin shelwood and E. J. Bowen (Z. physikal . Chem ., 1922, 101, 
504 — 505). — A discussion of Sie verts and Theberath’s conclusions 
on the velocity of chemical reactions in solid systems (this vol., 
ii, 360), and a reference to the author’s experimental work on the 
same subject (A., 1920, ii, 743; 1921, ii, 443; T., 1921, 119, 721). 

J. F. S. 

Mechanism of the Reduction of Permanganate and its 
Physico-chemical Basis. II. Reaction of Permanganate 
and Formic Acid in Neutral Solution. Josef Holluta and 
Nikolaus Weiser (Z. physilcal. Chem., 1922, 101, 489 — 497 ; cf. 
this vol., ii, 448). — The reduction of potassium permanganate in 
neutral solution by formic acid has been examined at 17° and 
26-75°. It is shown that the disturbances observed in the reduc- 
tions carried out in acid solution disappear in neutral solutions; 
these disturbances are observed down to acid concentrations 
0-001 N, and are greatest at the start of the action. The reduction 
in acid solutions is represented by the equations 2(Mn0 4 '+HC0 2 / + 
H 2 0=Mn0 4 ,/ +C0 3 "+3H‘) and 2Mn0 4 , '+HC0 2 '+7H , =2Mn(0H) 4 
+C0 2 . The temperature coefficient of the reaction is 1-88, a per- 
fectly norjnal value which is very close to the value observed for 
the action in dilute acid solutions ( loc . cit.). J. F. S. 

Antioxidants and Antioxygenisers. A. Seyewetz and 1\ 
Sisley (Bull. Soc . chim ., 1922, [iv], 33, 672 — 676). — A review of 
the subject in which reference is made to the work of Bigelow 
(A., 1898, ii, 506), Titoff (A., 1904, ii, 113), Lumiere and Seyewetz 
(A., 1905, ii, 379), Sisley (Rev. gen. mat. col., 1911, 337), and 
Moureu and Dufraisse. The suggestion is made that the term 
antioxygeniser (antioxyg&ie) applied by the last named is less suit- 
able than antioxidant (antioxydant) suggested by Lumiere and 
Seyewetz. H. J. E. 

Catalysis with Special Reference to Newer Theories of 
Chemical Action. I. The Radiation Theory of Chemical 
Action. (1) Radiation and Chemistry. Jean Perrin. (2) The • 
Radiation Hypothesis of Chemical Reactivity and some of 
its Applications. W. C. McC. Lewis. (3) A Theory of 
Chemical Reaction and Reactivity. E. C. C. Baly. (4) Is a 
True Unimolecular Action Possible ? T. Martin Lowry (Trans. 
Faraday Soc., 1922, 17, 546—572, 573—587, 588—595, 596—597).— 
(1) A review of the author’s radio-chemical theory of reactions 
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(“ Les Atomes,” 1913 ; A., 1919, ii, 177), which is in accord with 
the laws of Arrhenius and of Planck. Experimental verification 
of the theory is derived from a consideration of the phenomena 
of photochemistry, luminescence, and organic fluorescence. The 
theory is extended to the phenomena of radioactivity. 

(2) A review of the author’s application of the quantum radiation 
hypothesis to the investigation of the mode whereby energy 
necessary to produce chemical change in catalytic or non-catalytic 
processes is communicated to the reactant unit (cf. T., 1914, 105, 
2330; 1915, 107, 233; 1916, 109, 796; 1918, 113, 471; 1920, 
117, 1120). 

(3) Chemical reaction between atoms is conceived as consisting 
in the joint loss of an equal amount of energy by the reacting 
atoms, whereby a stable molecule is produced. The atoms in 
combination retain their individuality as absorbers or radiators 
of energy. The least possible amount of energy that the molecule 
can lose is a multiple of the least common integral' multiple of the 
frequency quanta of its component atoms. The theory is con- 
firmed by the phenomena observed in the photochemical com- 
bination of hydrogen and chlorine, and the possibility of the 
existence of two samples of a gas, for example, ammonia in apparent 
thermal equilibrium but in different molecular phases. 

(4) The author contends that none of the actions to which the 

radiation hypothesis has been applied involves only a single molecule. 
The application of the hypothesis to cases of radioactive dis- 
integration and bombardment by a-particles, where single molecules 
are involved, is unnecessary. The foundation of the radiation 
hypothesis is consequently doubtful. J. S. G. T. 

Catalysis with Special Reference to Newer Theories of 
Chemical Action. II. Heterogeneous Reactions. (1) 
Chemical Reactions on Surfaces. (2) The Mechanism of 
the Catalytic Action of Platinum in the Reactions 2C0+0 2 = 
2C0 2 , and 2H 2 +O z — 2H 2 0. Irving Langmuir (Trans. 
Faraday Soc ., 1922, 17, 607 — 620, 621 — 654). — (1) The author 
reviews his theory of adsorption at solid surfaces and the modus 
operand! of chemical reactions occurring thereat. Films adsorbed 
at solid surfaces are exceedingly stable, are unimolecular in thick- 
ness, and are oriented with regard to the adsorbing surface. Adsorp- 
tion occurs as the result of a time lag between condensation and 
evaporation occurring at the surface. The orientation of the 
molecules on the adsorbing surface is a vital factor in determining 
the activity of the surface towards reacting gases. Differences in 
the geometrical arrangement of the atoms in the surface axe respon- 
sible for the activation of catalysts effected by the action that 
occurs on them. Reactions between separate phases of, constant 
composition occur only at the boundaries of phases. 

(2) A detailed account is given of a theoretical and experimental 
investigation of the conditions determining the combination of 
(a) carbon monoxide , and oxygen, and (6) hydrogen and oxygen, 
occurring at a smooth platinum surface. In the case of the former 
vol. oxxn. ii. 23 
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reaction, for the range of temperatures 500 — 700° K ., the platinum 
surface is nearly completely covered by a unimolecular carbon 
monoxide film and reaction occurs only when carbon monoxide 
molecules strike oxygen atoms which have become adsorbed in 
the spaces left vacant by the evaporation of carbon monoxide 
molecules. For the range of temperatures 750 — 1050° K. y the 
surface is nearly covered with oxygen when there is an excess of 
oxygen, and the reaction velocity is limited by the rate at which 
carbon monoxide molecules strike the surface. With an excess 
of carbon monoxide, the surface is largely bare, and the reaction 
velocity is limited by the rate at which oxygen molecules strike 
the surface. In the case of the reaction between hydrogen and 
oxygen, at low temperatures (300 — 600° K.), the reaction velocity 
depends on the previous treatment of the platinum. With relatively 
inactive platinum, the results resemble those obtained with carbon 
monoxide and oxygen, the reaction velocity being roughly pro- 
portional to the pressure of oxygen and inversely to that of the 
hydrogen. At temperatures between 700° K. and 1900° K., the 
results correspond closely with those obtained with carbon mon- 
oxide and oxygen. At these temperatures, the reaction is not 
sensitive to the previous treatment of the platinum. Adsorbed 
oxygen atoms are very reactive towards hydrogen, whilst under 
certain conditions adsorbed hydrogen atoms are relatively inactive 
towards oxygen molecules. J. S. G. T. 

Induced Reactions and Negative Catalysis. N. R. Dhar 
and N. N. Mittra (Trans. Faraday tioc., 1922, 17, 676 — 680). — 
The phenomenon of induced reaction studied by Dhar (T., 1917, 
111, 690) is shown to be of general occurrence. Negative catalysis, 
due probably to the formation of intermediate compounds, occurs 
in oxidation reactions when the catalyst is readily oxidisable. It 
is concluded that one chemical change will promote or induce 
another chemical change of the same type. J. S. G. T. 

Adsorption and its Bearing on Catalysis. Marcel Gui- 
chard (Bull. Soc. chim., 1922, [iv], 33, 647 — 653). — A study of the 
effect of variation of surface on catalytic activity. In the case 
of silica, a .diagram is given showing the different amounts of 
water vapour adsorbed at various temperatures and constant 
pressure by the catalyst after preliminary heating to different 
temperatures ; increase in the temperature of preliminary heating 
decreases activity in adsorption. Similar results are obtained 
in the case of finely divided nickel and also for various solids 
in respect of iodine vapour. The author concludes that the 
conditions which tend to decrease the amount of vapour adsorbed 
by a powdered solid are the elevation of equilibrium temperature 
and the lowering of equilibrium pressure, both being reversible; 
further, the temperature and duration of heating to which the 
solid has been subjected beforehand produce an effect which is 
irreversible. Reasons are given for the inference that the pre- 
liminary heating results in diminution of the surface available 
for adsorption. H. J. E. 
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Catalysis by Platinum Black. 6. Vavon and A. Husson 
(Compt. rend., 1922, 175, 277 — 279). — A platinum black catalyst 
which has become poisoned and inactive in the hydrogenation of a 
particular substance is not necessarily inactive towards another 
substance, and experiments were undertaken to determine the 
point at which absorption of hydrogen ceased with various un- 
saturated substances when the catalyst was progressively poisoned 
by the gradual addition of small quantities of carbon disulphide. 
This limiting point was found to vary with the nature of the 
substance, with the nature of the solvent, with the quality of the 
platinum, and with the amount of catalyst used, but is independent 
of the concentration of the solution. In one instance, using 
5*5 grams of substance, 50 c.c. of alcohol, and 0*2 gram of platinum, 
the amount of carbon disulphide required to inhibit hydrogenation 
was 1-1 mg. for cyclohexene, 0*8 mg. for nitrobenzene, 0*5 mg. for 
cinnamic acid, and 0*4 mg. for acetophenone, so that a catalyst which 
was inactive towards acetophenone would still hydrogenate nitro- 
benzene or cycfohexene. The author advances a physical explana- 
tion of the phenomenon, based on the adsorption of hydrogen by 
the metal. G. F. M. 

Rdle of Protective Colloids in Catalysis. II. Thomas 
Iredale (T., 1922, 121, 1536—1542). 

Catalytic Addition of Hydrogen. Influence of Oxygen on 
the Catalyst. W. Normann (Ber., 1922, 55, [. B ], 2193 — 2197). — 
Working under conditions which are considered to exclude the 
presence of oxygen and with hydrogen which is free from any 
trace of the latter, the author has been able to effect the hardening 
of cotton-seed oil in the presence of nickel (prepared by the reduc- 
tion of the chloride or cyanide), nickel powder, or palladised 
kieselguhr. It appears therefore that Willstatter’s assumption of 
the necessity for the presence of oxygen is invalid. H. W. 

Ion Activities in Homogeneous Catalysis. Formation of 
p-Chloroacetanilide from iV-Chloroacetanilide. Herbert 
IS. Harned and Harry Seltz (J. Amer. Chem. Soc., 1922, 44, 
1475 — 1484). — From theoretical considerations, it is deduced that 
in reactions in liquid systems catalysed by specific ions, it is the 
activities of such ions which determine the velocity of the reaction 
at any temperature when the catalysis depends on successive states 
of equilibria. The velocity constants of the conversion of A-chloro- 
acetanilide into p-chloroacetanilide catalysed by hydrochloric acid 
have been determined at 17-65°, 25°, and 35° for concentrations of 
acid from 0'LW to 1*(W. This reaction according to Orton and 
Jones (Brit. Assoc. Rep., 1910, 85) takes place thus : 

(1) CH 3 -CO-Na-C 6 H 6 +H-+Cr — CHg-CO-NH-CeHg+CL,; 

(2) cH 3 -co-NH-c 6 H 5 +a 2 -> ch 3 -co-nh-c 6 h 4 ci+h:+ci' ; 

reaction (1) is measurably slow, whilst reaction (2) is very rapid, 
so that the system approximates to a continuous series of succes- 
sive equilibria and fulfils the conditions stated above. It is shown 
that the velocity constants at each temperature are proportional 

23—2 
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to the product of the activities of the hydrogen and chlorine ions 
of the catalysing acid. The present work is the first case where 
homogeneous catalysis has been calculated with exactitude over a 
wide range of concentration and in concentrated solutions, without 
uncertainties arising in liquid junction potentials. The tem- 
perature coefficient has been considered and the critical increment 
roughly calculated and shown to vary considerably with rise of 
temperature. The relationship KT=k/oL n <x vv , which holds exactly 
for solutions of hydrochloric acid alone, fails when acid-salt 
mixtures are used as catalysts. J. F. S. 

A Possible Reconciliation of the Atomic Models of Bohr 
and of Lewis and Langmuir. W. Hughes (Nature, 1922, 110, 
37 — 38). — If it is assumed that the electron shells are fixed and 
the nucleus rotates on an axis, a model is obtained which, when 
viewed with respect to the electron shells, is precisely the same 
as the Lewis-Langmuir model, with its very satisfactory repre- 
sentation of the mechanism of chemical combination ; when viewed 
with respect to the whole atom, it possesses all the merits of Bohr’s 
model, yielding an accurate explanation of the reaction of atoms 
and molecules with radiation. Further, the existence of isotopy 
can be predicted with its aid, for if the nucleus of a given atom 
possesses more than one stable axis of rotation with respect to 
itself, or to its surrounding shells of electrons, or to both, and 
these axes are associated with different amounts of energy, it is 
possible for the mass of the atom to be different for the different 
positions of the nuclear axis, since by the theory of relativity, 
energy possesses mass. A. A. E. 

Atomic Structure. Maurice L. Huggins ( Science , 1922, 
55, 459 — 460).— As an extension of Lewis’s (A., 1916, ii, 310) 
theory of atomic structure, it is assumed that, although the number 
of electrons in each shell of the lighter atoms is the same as in the 
original theory, the fifth, sixth, seventh, and eighth electrons in 
the second and third shells pair with the first four, the distance 
between the electrons in each of these pairs, and also in each pair 
formed by bonding between atoms, being much less than the distance 
between pairs. The shells are therefore tetrahedra of pairs instead 
of cubes of single electrons. The electrons in each shell after the 
second tend to be placed opposite to the centres of the faces of the 
imaginary polyhedron formed by the electron groups in the under- 
lying shell. When the nuclear charge becomes sufficiently great, 
the same forces which cause pairing of electrons in nitrogen result 
in the formation of triplets in the inner shells of the heavier atoms. 
As one after another of the outer electrons is drawn into an inner 
shell to form triplets, the remaining pairs are pushed further from 
the nucleus, with possible rearrangement of the kernel structure. 
The theory is applied in a number of instances. A. A. E. 

The Quantum Mechanism in the Atom. E. T. Whittaker 
(Proc. Roy. Soc. Edin ., 1922, 42, 129 — 142). — Ewing’s model of 
ferromagnetic induction (Proc. Roy. Soc . Edin., 1922, 42, 30) is 
employed to investigate the mechanism within the atom which 
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compels all exchanges between kinetic energy and radiant energy 
to conform with the equation U =hv. In this model, a system of 
magnets is rigidly connected like the spokes of a wheel, having 
poles of the same name at the circumference and poles of a contrary 
sign at the centre of the circle. When an electron approaches 
such a model in the direction of the axis of the wheel, a rotation 
of the poles occurs which constitutes a magnetic current. The 
kinetic energy of the electron is expended in setting the magnetic 
structure of the atom in motion. When the velocity of the electron 
exceeds a critical value 2eM/s/ Am, the magnetic structure is 
penetrated; M and A are quantities dependent on the atomic 
structure with which the electron collides. When its energy is 
less than this quantity, it is repelled without permanent loss of 
energy, the encounter being perfectly elastic. On penetrating the 
atom, the electron gives up 2e 2 M 2 /A of its energy and leaves the 
system with the remainder. This absorbed energy, which appears 
in the atom as a magnetic current, does not depend on the mass 
of the electron, but on its charge and on quantities dependent only 
on the atomic structure. This rotational energy is transformed 
into a radiant form by means of Hertzian oscillators. This view 
of the mechanism leads to the Planck equation hv~U, The 
emission of an electron already in the atom is a converse process 
and thus the equations may be applied to explain photo-electric 
phefiomena. The connexion with the Bohr theory of series spectra 
is developed. W. E. G. 

The Quantum Mechanism in the Atom. (Sir) J. Alfred 
Ewing (Proc. Roy. Soc. Edin., 1922, 42, 143 — 146).- — A discussion 
of the mechanism suggested by Whittaker (see preceding abstract) 
for the conversion of the rotational energy of the wheel atom into 
radiation. There are two magnetic systems in his model of the 
atom : a central one forming the wheel, and another around it, 
which may be called the ring. An electron passing through the 
system produces relative angular displacement of the two parts 
of the atom, and magnetic forces are set up which tend to restore 
the whole to the original configuration. Thus oscillations are set 
up which expend their energy in the emitted radiation. 

W. E. G. 

The Quantum Mechanism in the Atom. R. A. Houstoun 
(Proc. Roy. Soc . Edin., 1922, 42, 221 — 222). — The Whittaker model 
is checked numerically. A calculation of the radius of the magnetic 
orbit gives values in satisfactory agreement with the dimensions 
of the hydrogen molecule. It is shown that the Planck constant 
comes out as the product of the unit electric charge and a unit 
magnetic quantity. It thus has the correct dimensions. 

W. E. G. 

The Importance of Whittaker's Atomic Model and of other 
Atomic Models. W. Peddie (Proc. Roy. Soc. Edin., 1922, 42, 
223 — 224). — A general discussion of the Whittaker model pointing 
out the inadequacy of the simply constituted atom of the electronic 
type. W. E. G. 
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Sizes oi Atoms in Diamond Type Crystals. Robert N. 

Pease ( J . Amer. Chem. Soc., 1922, 44, 1497 — 1498). — On the basis 
of the results published in a recent paper (this vol., ii, 428), the 
author has recalculated the atomic radii of several elements of the 
rare gas type crystallising in the diamond type lattice. The 
following values are recorded : diamond 0-77 A.U., silicon (S, Cl) 
1*17 A.U., germanium (Cu, Zn, Br) 1-22 A.U., grey tin (Ag, I) 
1*40 A.U. The following interatomic distances are calculated : 
silicon carbide, 1*94 (1-90, 1*95); zinc sulphide, 2*39 (2-35, 2*35); 
cuprous chloride, 2*39 (2*38, 243); cuprous iodide, 2*62 (2*63, 
2*78); silver iodide, 2*80 (2*83, 3*18); and cuprous bromide, 244 
(2-52, 2*57). The values are given in Angstrom units, and for 
comparison purposes the experimental value and the value from 
Bragg’s atomic radii are included in brackets, the former value 
being placed first. J. F. S. 

The Properties of Elements and Salts as Related to the 
Dimensions of Atoms and Ions. George L. Clark ( Science , 
1922, 55 , 401 — 405). — It is shown that a considerable number of 
the properties of elements and salts are linearly related to the 
dimensions of the component atoms and ions. The relations are 
more general than those found by Biltz (A., 1921, ii, 487); thus 
it is found that if the atomic volumes of the five alkali elements 
are plotted on one axis (as the X-axis) of a three-dimensional 
rectangular co-ordinate system, the atomic volumes of the four 
halogens on the Z-axis, and the molecular volumes of the alkali 
haloids on the 7-axis, all the points (except some for caesium, 
the anomaly of which is attributed to difference in crystal-lattice 
form) lie approximately on a plane z—bx+cy+d which passes 
nearly through the origin. When other properties are plotted on 
the 7-axis, in a very large number of cases the surface, whilst 
not a plane, is of a simple form (“ doubly ruled surface ”). The 
surfaces may commonly be expressed by the equation z~axy-\- 
bx+cy+d. By using this method, a number of possible new 
linear relationships may be predicted. Values already ascribed to 
the atomic and ionic radii of the halogens and alkali elements are 
considered, Henglein’s procedure being regarded as questionable. 

A. A. E. 

Atomic Radii. I. Maurice L. Huggins (. Physical Rev., 
1922, 19 , 346 — 353). — Bragg’s (A., 1920, ii, 537) “ atomic spheres ” 
and “ atomic radii ” may, when considered from the point of view 
of Lewis’s theory of atomic and molecular structure (A., 1916, ii, 
310), be given a definite physical meaning. The “ atomic sphere ” 
of an atom is its valency shell, and its “ atomic radius ” is the 
distance from the atomic centre to a group of electrons (usually 
an electron-pair) in the valency shell. It is shown that Bragg’s 
assumption, that the distance between two adjacent atomic centres 
is equal to the sum of their radii, is often not valid, since in many 
cases the group of electrons constituting the bond does not lie on 
the line joining the atomic centres ; that is to say, the two “ atomic 
spheres ” overlap. Eight causes of variation of the atomic radius 



GENERAL AND PHYSICAL CHEMISTRY. 


ii. 635 


of an element are considered, namely : (1) some of the valency 

{ >airs may not act as bonds, (2) a valency electron-pair may be 
orced away from its normal position in the valency shell, (3) widely 
varying pulls are exerted on electron-pairs by atoms of different 
elements, (4) an atom of the same element in different structures 
may pull an electron-pair away a different distance from the 
nucleus of the atom to which it is linked, (5) if an atom has a 
different number of electron-pairs in its valency shell in two crystals, 
their distances from the nucleus would not be expected to be the 
same, (6) valency electron-pairs are pulled out from the nucleus 
to a different extent, according to whether they are on the centre- 
lines or not, (7) many atoms are capable of more than one arrange- 
ment of electrons in that part of the atom inside the valency shell, 
(8) the number of electrons constituting a bond may be more than 
two. A. A. E. 

Structure of the Ions of the Rare Earths'. H. G. Grimm 
(Z. physikal. Che/m., 1922, 101, 403 — 409). — A theoretical paper 
in which, on the basis of Bohr’s arrangement of the electrons in 
xenon and niton, an attempt is made to draw conclusions on the 
structure of the ions of the rare earths, quinquevalent tantalum, 
sexavalent tungsten, and octa valent osmium ions which shall be in 
keeping with the chemical properties of these elements. It is 
showd that the outside sheath of the ions of the rare earths contains 
in all probability the same number of electrons, namely, eight or 
nine. The molecular volume and basicity series of the rare earths 
has been used to draw conclusions on the series of ionic radii (cf. 
A., 1921, ii, 127). J. F. S. 

Periodic System of the Atomic Ions. H. G. Grimm (Z. 
physilcal. Chem., 1922, 44, 410 — 413). — The author has constructed 
a table on the basis of the structure of the ions of the elements. 
This divides the elements into six groups, namely, those with no 
electrons in the outer sheath, those with two electrons in the outer 
sheath, those with eight and eighteen electrons, respectively, in 
the outside sheath. The last three groups are composed of elements 
which are built up of completed sheaths, that is, sheaths occupied 
by the same number of electrons as in sheaths of the inactive 
gases. The fifth group contains elements with an incomplete 
outside sheath, and the sixth group contains elements with an 
incomplete inner sheath but a constant outside sheath. The 
elements of the sixth group are those of the rare earths. In the 
table the anions lie to the left of the inactive gases and the kations 
to the right. In this arrangement several elements, such as Cl~, 

+ + + + ++ 

Cl +++ , Se“~* , and Se + ++ , occur in two positions. J. F. S. 

Structure of some Gaseous Molecules of which Hydrogen 
is a Constituent. A. 0. Rankine (Trans. Faraday Soc., 1922, 
17, 719 — 727). — From viscosity measurements the following 
values have been deduced for the respective magnitudes (expressed 
in cm. 2 xl0~ 15 ) of the molecular 46 mean collision areas ” of certain 
gaseous compounds containing hydrogen : HC1, 0-676 ; HBr, 
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0-763; HI, 0*926; H*S, 0-773; NR,, 0-640; PH 3 , 0-911; AsH*, 
0*985; CH 4 , 0-772. The corresponding values for the inert gases 
have been recalculated and found to be as follows : Ne, 0-417 ; 
A, 0*648; Kr, 0-757; X, 0-915. Adopting the Lewis- Langmuir 
view of the mechanism erf combination between hydrogen atoms 
and other elements, and assuming, on the basis of W. L. Bragg’s 
X-ray measurements (A., 1920, ii, 537), that the atoms towards 
the end of each period of the periodic table are equal in size, it 
is shown to be probable that as the number of hydrogen atoms 
in the molecule increases, their nuclei become more remote from 
the nucleus of the central atom. This retreat of the hydrogen 
nuclei is due to their mutual repulsion, and eventually leads to 
the failure of the formation of molecules, otherwise possible, such 
as BHe and AlH g . The relative dimensions of CH 4 and Kr agree 
to within the limit of probable experimental error. It is to be 
anticipated, therefore, that NH 4 and Rb, which are correspondingly 
related to CH 4 and Kr, respectively, would occupy nearly equal 
spaces. This is confirmed from crystallographic data. 

J. S. G. T. 

Arabic Chemistry. E. J. Holmyard {Nature, 1922, 109, 
778 —779). — An historical note ascribing to Maslima al-Majrltl 
the authorship of the section on chemistry in the “ Letterp ” of 
the Brethren of Purity (10th century a.d.). A. A. E. 

[Lecture Experiment.] Time Reaction. Martin Meyer 
(J. Amer . Chem. Soc., 1922, 44, 1498 — 1500). — A time reaction 
of the same type as that recently described by Forbes, Estill, and 
Walker (this vol., ii, 271) which is suitable for a lecture experi- 
ment is described. For example, 40 c.c. of Af-sodium thiosulphate, 
20 c.c. of 1 -67 Af -potassium hydroxide containing 0*67 M of potassium 
sodium tartrate and 44-46 grams of antimony trioxide per litre, are 
mixed and 10 — 15 c.c. of 4A-hydrochloric acid added. After an 
induction period of thirty to sixty seconds, a white turbidity appears 
which changes to the characteristic orange colour of antimony 
trisulphide. Variations of the quantities give different induction 
periods. J. F. S. 


Inorganic Chemistry. 


New Revision of the Density of Oxygen Gas. E. Moles 
and M. Crespi (Anal. FIs. Quint., 1922, 20, 190 — 192; cf. Moles 
and Gonz&lez, this vol., ii, 497). — Oxygen prepared from potassium 
permanganate contains traces of carbon dioxide and ozone and 
purification by phosphoric oxide is insufficient. Determinations 
on oxygen from potassium permanganate from which carbon dioxide 
and ozone had been removed by soda-lime and mercury, respectively, 
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gave the value (calculated for lat. 45°) 1*42895 for the density of 
the gas. This is in good agreement with the value previously 
given (he. cit.). G, W. R. 

Ozone. E. H. Riesenfeld and G. M. Schwab (Ber., 1922, 
55, [J3], 2088 — 2099). — The main difficulty in the preparation of 
pure ozone and the determination of its physical constants consists 
in its explosiveness. The recent advances in micro-analytical 
methods have enabled the authors to perform the necessary experi- 
ments with such small quantities of material that explosions are 
avoided or are not dangerous. 

Dry oxygen is ozonised in the usual manner and the product 
condensed in small glass bulbs with long capillaries immersed in 
liquid air (the apparatus is figured and fully described in the 
original communication). Since the condensate is always richer 
in ozone than the supernatant gas, the latter is pumped away 
after each condensation and the vessel again filled with ozonised 
oxygen. When in this manner a dark blue condensate (solution 
of oxygen in ozone) has been obtained, the subsequent condensates 
consist of pale blue solutions of ozone in oxygen ; when the exhaus- 
tion is renewed, the oxygen evaporates and the ozone passes into 
the first phase. The dark blue product still contains about 30% 
of oxygen, but its removal can be fairly readily effected by fraction- 
ation, since the boiling points of oxygen and ozone differ by about 
70°.* At the temperature of liquid air, the vapour pressure of 
liquid ozone is practically negligible so that the glass bulbs can 
be evacuated completely and the capillaries sealed off without 
danger. Analysis of the product is effected by breaking one of 
the bulbs containing a known weight of substance under potassium 
iodide solution containing boric acid, measurement of the volume 
of inactive oxygen, and estimation of that of active oxygen by 
titration with sodium thiosulphate. Within the limits of experi- 
mental error, the volume relationship of active to inactive oxygen 
is 1 : 2 and the purity of the ozone is controlled further by a micro- 
estimation of the molecular weight by Dumas’s method. The 
following physical constants have been determined (the methods 
and requisite apparatus are fully described and figured in the 
original); m. p. —250°, b. p. —112*3°, critical temperature —5°, 
dr 182 1*784. liquid ozone is not completely miscible with liquid 
oxygen at all temperatures, the critical temperature of solubility 
lying at —158°. 

Very discordant results have been obtained during investig- 
ations of the thermal production of ozone from oxygen. According 
to the Nemst theorem, a minimal temperature of 4000° Abs. is 
necessary for the production of appreciable quantities of ozone, 
whereas Fischer has observed considerable formation of the gas 
at glowing Nemst filaments at a much lower temperature. The 
temperature attained in the explosion of pure ozone is calculated 
to be about 4000° Abs., and under these conditions a distinct 
odour of ozone is observed. On the other hand, no trace of ozone 
could be perceived in explosions of mixtures of ozone and oxygen 
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with which a temperature of more than 2000° Abs. was obtained. 
A purely thermal production of ozone is not involved, therefore, 
in Fischer’s experiments. 

The explosive decomposition of ozone is very sensitive to 
catalytic influences, but if these are excluded the gas is found to 
be unexpectedly stable. According to Warburg’s calculation, the 
half life period of pure ozone at 16° is one hundred and sixty- 
seven hours, whereas the authors find that under certain con- 
ditions a period of several weeks elapses before decomposition has 
proceeded to this extent. 

Violent changes of pressure cause the explosion of ozone in all 
states of aggregation. An explosion when the solid or liquid 
material is lightly touched or on sudden solidification of the liquid 
has not been observed. 

The authors consider that their work brings conclusive evidence 
against the existence of oxozone. H. W. 

The Oxidising and Reducing Properties of Sulphur 
Dioxide. I. Mercury Chlorides. Lachlan Macquarie 
Stewart and William Wardlaw (T., 1922, 121, 1481 — 1489). 

The Physical Properties of Sulphur Trioxide. A. 

Berthoud (Helv. Chim . Acta , 1922, 5, 513— 532).— Doubt is 
thrown by the author on the existence of sulphur trioxide in 
the so-called a- and p -forms. The fact that the two kinds can 
exist together indefinitely, with other observations of a similar 
character, indicates that the silky crystals, the so-called p-form, 
are a product of hydration. The compound, if compound it be, 
must be, however, of a unique type, containing something like a 
thousand or more mols. of sulphur trioxide to one of water. A 
number of physical properties of sulphur trioxide were determined 
with the greatest care. It has m. p. 16-85°±0-02, agreeing closely 
with Lichty’s result, 16-79° (A., 1912, ii, 1164) and b. p. 44-52°/760 
mm. The vapour pressure curve, as deduced from determinations 
at 15 points between 24° and 47-8°, is represented by lo gp= 

2314/T-)- 10-17. The critical pressure and temperature were 
determined, using a modification of Pellaton’s method (cf. A., 
1916, ii, 245), ( and the critical temperature by direct observation 
of the disappearance and reappearance of the meniscus. The 
results are, p c =83-8 atm., £ c =218-3°. The density was determined 
at temperatures from 17° to 55° by a pycnometer method, and from 
98° to 214° by a modification of Young’s method (T., 1891, 59, 37), 
which gives the density of both liquid and vapour. The critical 
density, d Ci is 0-633. The surface tension was determined by the 
method of Ramsay and Shields, the results being, at 19°, 44-9° 
and 78-0°, respectively, y=34 17, 29-47, and 22-63. The molecular 
heat of vaporisation, calculated from the vapour tension curve, 
is 10,300 cal. The quotient L/T , Trouton’s ratio, is surprisingly 
high, 32-5, the normal for liquids of similar b. p. being 21-0; the 
high value indicates association in the liquid form. The value 
of Eotvos’s surface tension coefficient also indicates association 
of the liquid at lower temperatures, but at 78° the value is nearly 
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normal. The values of van der Waals’s constants are : a =001629 ; 
6=0*002684. E. H. R. 

Preparation of Selenium Dioxide. Julius Meyer (J5er., 
1922, 55 , [2?], 2082 — 2084). — Selenium in quantities of 60 — 75 
grams is heated to its melting point in a porcelain boat placed 
in a wide hard glass tube ; a very rapid current of oxygen which 
has been passed through fuming nitric acid is passed over it, causing 
the molten selenium to burn with a brilliant blue flame and to 
give a sublimate of selenium dioxide the purity of which increases 
with increasing rate of the supply of oxygen. The product, which 
contains small quantities of oxides of nitrogen, is purified by being 
sublimed in the same tube in a current of pure oxygen. To 
avoid loss of material, the tube is connected with a doubly tubulated 
vessel of two litres capacity in which the final traces of the dioxide 
are deposited. The combustion of 60 — 70 grams of selenium can 
be, effected in about one and a quarter hours. 

The oxidation of selenium appears to be greatly affected by 
catalytic influence, acidic substances causing acceleration whereas 
alkaline materials (including glass) cause retardation. H. W. 

Active Hydrogen and Nitrogen. Gerald L. Wendt ( Nature , 
1922, 109 , 749). — Newman’s (this vol., ii, 279) failure to obtain 
a test for nitrides when sulphur, phosphorus, and iodine are treated 
with active nitrogen is not evidence of the absence of chemical 
reaction; in the cases of sulphur and phosphorus, the formation 
of sulphides and phosphides has been demonstrated by the author, 
whose experiments also show that phosphine and hydrogen sulphide 
are formed when phosphorus and sulphur are exposed to active 
hydrogen. A. A. E. 

Active Hydrogen and Nitrogen. F. H. Newman ( Nature , 
1922, 109 , 749; cf. Wendt, preceding abstract). — The absorption 
of active nitrogen by sulphur, phosphorus, and iodine probably 
results in chemical combination, since the absorbed gas is not 
liberated on heating; in the case of active hydrogen, however, 
absorption occurs at temperatures above 0°. This absorption may 
be due in part to chemical action, but other processes, such as 
occlusion, have to be taken into account. A. A. E. 

Reaction between Cathodic Hydrogen and Nitrogen at 
High Pressures. J. N. Pring and E. 0. Ransoms (Trans, 
Faraday Soc.> 1922, 17 , 689 — 694). — When hydrogen is liberated 
electrolytically at a cathode in contact with nitrogen, particularly 
at high pressures, the conditions would appear to be favourable 
to the synthesis of ammonia. A solution of sulphuric acid was 
electrolysed in the presence of nitrogen at pressures ranging from 
1 to 500 atmospheres. At atmospheric pressure, the mean 
percentage yield of ammonia by direct union of the elements was 
0*04%. At pressures from 60 to 104 atmospheres, the yield of 
ammonia was 0*09%. For pressures ranging from 300 to 500 
atmospheres, no ammonia was synthesised. The results indicate 

23*— 2 
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that no reaction occurs between nitrogen and cathodic hydrogen, 
the small yield of ammonia at the lower pressures being due to 
thermal action. J. S. G. T. 

Hydr oxylamine . Carl Kjellin (Svensk Kent. Tidskr ., 1921, 
33, 213 — 228). — In the reaction expressed by the equation : 
NIL<)H+2Fe(0H) 2 +H 2 0=NH 3 +2Fe(0H)^ the experimental 
results are in practically complete accord when the potassium 
hydroxide in the solutions does not exceed 1*75%. The reactions 
between hydroxylamine and stannous hydroxide and manganese 
hydroxide were also examined; the former yields ammonia in 
moderate agreement with theory, whilst in the latter case the 
amount of ammonia produced is negligible. The change under- 
gone when hydroxylamine is subjected to heat in presence of 
aqueous potassium hydroxide appears to be expressed by the 
equation : 3NHo*0H=3H 2 0+NH 3 +N 2 . Compounds of the type 
CH 2 R*NH*OH (K=Me, Et, Pr) when hydrolysed in concen- 
trated hydrochloric acid or potassium hydroxide, evolved up 
to 75% of the expected yield of ammonia. It is probable that 
N - isopropylhydroxylamine and bromine react in accordance with 
the scheme: CHMe 2 -NH*OH--* CHMe 2 -NBr-OH->CHMe 2 -NO 
CMe 2 INOH. N- Ethylhy droxylamine hydrochloride forms long, 
colourless, hygroscopic crystals, m. p. 37°. 

Chemical Abstracts. 

Crystal Structure of Phosphonium Iodide. Roscoe G. 
Dickinson (J. Amer. Chem. Soc. f 1922, 44, 1489 — 1497). — The 
structure of the crystals of tetragonal phosphonium iodide has 
been investigated by means of X-rays, using chiefly Laue photo- 
graphs. It is shown that the X-ray data are satisfactorily 
accounted for by a structure obtained by placing* in a unit cell 
of the dimensions 6*34 X 6*34x4-62 A.U. phosphorus atoms at 
(000) and (££0) and iodine atoms at (OJu) and (£0u) where u has 
a value very close to 0-40, and it is shown that no simpler structure 
is capable of accounting for the data. The close relationship 
between this structure and the low temperature form of ammonium 
chloride is demonstrated. J. F. S. 

Hypophosphorous Acid. IV. Its Reaction with Cupric 
Chloride. Alec Duncan Mitchell (T., 1922, 121, 1624 — 
1638). 

The Volatilisation of Arsenic and Antimony by means of 
Methyl Alcohol. L. Duparc and L. Ramadier (Helv. Chim. 
Acta , 1922, 5, 552 — 556). — By passing a current of air through a 
solution of arsenious or antimonious oxide in concentrated hydro- 
chloric acid containing a suitable proportion of methyl alcohol, 
the whole of the arsenic or antimony can be carried over into an 
absorbing solution. In this way, 0*1 gram of arsenious oxide 
can be volatilised in one hour at 55° in 45 c.c. of methyl alcohol. 
In the case of antimonious oxide the vaporisation can be com- 
pletely prevented by diluting the hydrochloric acid used with an 
equal volume of water. The method may be applicable for 
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separating arsenic and antimony from other metals and from each 
other. E. H. R. 

Revision of the Atomic Weight of Boron. Analysis of 
Boron Trichloride. 0. HSnigschmid and L. Birckenbach 
(Anal. Fis. Quint. , 1922, 20, 167 — 173; cf. A., 1921, ii, 646). — 
From determinations of the ratio BC1 3 : 3Ag and BC1 3 : 3AgCl, 
following the methods used in the authors’ revision of the atomic 
weight of bismuth (loc. cit .), the values of the atomic weight of 
boron obtained for three samples of specially purified boron tri- 
chloride were 10-840, 10-818, and 10-825, respectively. The first 
value is rejected and the value 10-82 is taken. It is pointed out 
that this value is in better accord with the theory of isotopes than 
the hitherto accepted value of 10-90. G. W. R. 

The Action of Diamond n Carbon Monoxide. Foix (Bull. 
Soc. chim., 1922, [iv], 33, 678 — 679). — An attempt to carry out 
the reaction C0 2 +C 2CO in the case of the diamond at tem- 
peratures above 1100° resulted in the deposition of amorphous 
carbon on the surface of diamond without the latter undergoing 
any change. The conclusion is drawn that the time of experiment, 
three hours, was insufficient for the attainment of equilibrium. 

H. J. E. 

The Preparation of Carbon Sub oxide on a Larger Scale 
and the Properties of Pure Carbon Suboxide. Erwin Ott 
and Karl Schmidt ( Ber ., 1922, 55, [B], 2126 — 2130). — Diacetyl- 
tartaric anhydride is heated to its boiling point in a flask the neck 
of which is connected to a cylinder in which an electrically heated 
platinum wire is suspended. The upper portion of the cylinder 
is connected through a series of condensing vessels to a powerful 
pump which, in spite of the evolution of carbon monoxide, main- 
tains a pressure of about 11 mm. (The apparatus is fully figured 
and described in the original.) The decomposition of one hundred 
and eighty-nine grams of anhydride can be effected in six to eight 
hours, the yield of carbon suboxide being 41 % of that theoretically 
possible. From this point of view the process is superior to the 
improved method of Stock and Stoltzenberg (A., 1917, ii, 308), 
which depends on the action of phosphoric oxide on malonic acid, 
and has the further advantage of greater cheapness. In addition, 
the carbon suboxide obtained in this manner can be preserved 
unchanged (except for a slight darkening of colour which is prob- 
ably due to incompleteness in the exclusion of moisture) for long 
periods, whereas that prepared with the help of phosphoric oxide 
rapidly becomes polymerised, probably owing to the presence of 
traces of phosphorous oxide in the latter (cf. Manley, T., 1922, 121, 
331). H. W. 

The Crystal Structure of Quartz. Maurice L. Huggins 
(Physical Rev., 1922, 19, 363 — 368). — The suggested structure of 
quartz, obtained by means of the Lewis theory, is in accord with 
Bragg’s conclusions. Each silicon atom is surrounded by four 
pairs of electrons at tetrahedron comers, which act as bonds 
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connecting it to four equidistant oxygen atoms. Each oxygen 
atom is also surrounded by four tetrahedrally oriented electron- 
pairs, two of which serve as bonds connecting the oxygen to silicon 
atoms. The crystal is thus not composed of silica units, but is a 
single molecule. A. A. E. 

Solubility of Helium in Water. Hamilton P. Cady, Howard 
M. Elsey, and Emily V. Berger (J. Amer. Chem. Soc., 1922, 44, 
1456 — 1461). — The solubility of helium has been determined at a 
series of temperatures lying between 2° and 30°, using material 
which was spectroscopically pure. The following values of the 
absorption coefficient are recorded : 2°, 0*00938, 10°, 0*00895, 
25°, 0*00861, and 30°, 0*00817. Plotting these values shows that 
there is no indication of the solubility passing through a minimum 
as has been repeatedly stated. The values are all smaller than 
those of Estreicher (A., 1900, ii, 205) and Antropoff (A., 1919, ii, 
511), and larger than the single determination of Ramsay (T., 1895, 
67, 697). J. F. S. 

The Preparation of Sodium Hydrogen Carbonate. Er. 

Topopescu ( Compt . rend., 1922, 175, 268 — 270). — A study similar 
to that originally made at 15° (this vol., ii, 375) of the equilibrium 
of the four salts, sodium chloride, sodium hydrogen carbonate, 
ammonium chloride, and ammonium hydrogen carbonate with 
their saturated solutions has now been made at 35° and 50°. The 
geometric representation of the results obtained by means of a 
Le Chatelier diagram enables a calculation to be made of the 
theoretical yield, that is to say, the proportion of sodium chloride 
transformable into crystalline sodium hydrogen carbonate for a 
solution of any given initial composition. G. F. M. 

The Preparation of Ammonium Chloride at Low Tem- 
peratures. Paul Mondain-Monval (Compt. rend., 1922, 175, 
162 — 164). — The conditions governing the crystallisation of am- 
monium chloride at 0° from solutions containing in addition one 
or more of the salts sodium chloride, sodium carbonate, and 
ammonium carbonate, were studied in a similar manner to those 
previously described for 15°, and a Le Chatelier diagram is given 
showing the surfaces of saturation. The zone of crystallisation 
of sodium carbonate shows two distinct areas, one corresponding 
with the crystallisation of Na 2 C0 3 ,10H 2 0, and the other with a 
hydrate of the formula 2Na 2 C0 3 ,5H 2 0, the existence of which, 
although disputed by Wegscheider (A., 1912, ii, 156), is now con- 
firmed. G. F. M. 

A Preliminary Attempt to Transmute Lithium. Ralph 
W. G. Wyckoff (Science, 1922, 55, 130 — 131). — Inconclusive 
results were obtained when lithium or its salts was bombarded 
with a stream of electrons, in the hope of introducing one or two 
electrons into the nucleus, and detecting spectroscopically the 
formation of helium or hydrogen. A. A. E. 
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Electrolytic Preparation of Calcium Amalgam. B. S. 

Neuhausen (J. Amer . Chem. Soc ., 1922, 44, 1445 — 1447). — The 
author discusses the methods which have been adopted previously 
for the preparation of calcium amalgam (Smith and Bennett, 
A., 1909, ii, 663 ; 1910, ii, 500), and devises a more efficient method 
of preparing this material. The method consists in just covering 
the bottom of a crystallising dish, 25 cm. diam., with a layer of 
mercury which serves as cathode, and then filling the dish with a 
l*75^-solution of calcium chloride. An anode of platinum foil 
(2x4 cm.) is placed in the solution parallel to the mercury surface 
at a distance of 4 cm., and a current of 3*5 amperes at 4*6 volts 
passed for thirty minutes. This arrangement prevents heating 
and foaming. After about thirty minutes, the generation of hydro- 
gen sets in, but up to this point the solution remains neutral to 
litmus and there is no formation of a black powder which in other 
methods always forms and catalyses the decomposition of the 
amalgam. The amalgam is washed by allowing it to fall in a fine 
stream into two litres of distilled water. The product prepared 
in this way contains 0*069 — 0*075% of calcium, and is preserved 
in a bottle filled with carbon dioxide. J. F. S. 

The Crystal Structures of Aragonite (CaC0 3 ) and Related 
Minerals. Maurice L. Huggins (Physical Rev., 1922, 19, 
354 — 362). — A proposed structure for aragonite is such that, as 
in calcite, each carbon atom is linked by double bonds to three 
oxygen atoms, each oxygen atom to two calcium atoms and one 
carbon atom, and each calcium atom to six oxygen atoms, at the 
corners of an irregular octahedron. The observed cleavage of 
aragonite is in accord with the principles that (a) cleavage tends 
to occur so as to leave the two new crystal surfaces electrically 
neutral, (6) where some bonds are weaker than others, cleavage 
will take place in such a way as to rupture the weaker bonds in 
preference to the stronger ones, (c) all bonds being equally strong, 
cleavage will occur between the planes connected by the fewest 
bonds per unit area. The structure of aragonite, and those of the 
isomorphous minerals strontianite, witherite, and cerussite, con- 
form to the author’s theory that the electron groups in an atomic 
shell tend to place themselves opposite to the faces of the imaginary 
polyhedron formed by the electron groups in the next underlying 
shell. A. A. E. 

Dispersoid Chemistry of Gypsum. II. H. Neugebauer 
(Kolloid Z., 1922, 31, 40 — 45). — The viscosity of suspensions of 
anhydrite, gypsum, burnt gypsum, dehydrated gypsum, anhydr- 
asite, and leucolith has been measured at various intervals of time 
after preparation, with the object of investigating the mechanism 
of the hydration of calcium sulphate. It is shown that in opposi- 
tion to the statements of van’t Hoff the preparations used in the 
present work could not be completely dehydrated at 115° or 
slightly higher. The water of crystallisation was never reduced to 
less than 4%. The common dihydrate lost its crystal water at 102° 
considerably more slowly and less completely than the other forms, 
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probably because of the size of the crystals. The viscosimetric 
investigation of the commercial “ van’t Hoff gypsum ” gave very 
indefinite curves, whereas van’t Hoff found extremely rapid com- 
bination with water and rapid hardening for this material. The 
formation of soluble anhydrite does not come into the question 
here. Gypsum prepared by slowly dehydrating precipitated 
calcium sulphate gave a normal combination curve, and the 
dihydrate gave curves analogous to those obtained with insufficiently 
dehydrated gypsum. A commercial product, anhydrasite, prepared 
by the dehydration of natural anhydrite, exhibits, on dehydration, 
a behaviour analogous to that shown by “ van’t Hoff gypsum.” 
Its viscosity curve is more pronounced than that of commercial 
gypsum obtained in the usual way, but less steep than that of 
precipitated gypsum. Towards the addition of alum it behaves 
in the same way as plaster of Paris. A further technical product, 
leucolith, showed no combination with water from its viscosity 
measurements. The behaviour in this casp was analogous to that 
of estrich gypsum (flooring cement), the setting in these cases 
being due to the presence of free lime. J. F. S. 

The Constitution of Strontium-Lead Alloys. E. Piwo- 
warsky (Z. Metallic ., 1922, 14, 300 — 301). — Lead and strontium 
form one compound, Pb 3 Sr, melting at 676° and containing 
12*35% Sr, and a eutectic, containing very small amounts of 
strontium, which melts at the same temperature as lead. Stron- 
tium is completely insoluble in solid lead. [Cf. J. Soc. Chem. Ind ., 
1922, Sept.] A. R. P. 

Barium Sulphuric Acid and Barium Selenic Acid. Julius 
Meyer and Walter Friedrich ( Z . physikal. Chem ., 1922, 101, 
498 — 503). — The solubility of barium sulphate in 97*86% sulphuric 
acid has be'en determined at 25° and found to be 14*91 grams in 
100 c.c. of acid. The saturated solution is shown to contain 
barium sulphuric acid, H 2 [Ba(S0 4 ) 2 ], and by electrolytic transport 
this compound can be accumulated in the anode compartment, 
where it crystallises. Dissolving barium selenate in selenic acid 
gives rise to a similar compound, barium selenic acid, H 2 [Ba(Se0 4 ) 2 ], 
which can similarly be crystallised by electrolytic transport. A 
concentrated solution of selenic acid saturated with barium selenate 
also deposits crystals of barium selenic acid. J. F. S. 

Physical Chemistry of the Oxides of Lead. IV. Red 
Lead and Lead Sesquioxide. Samuel Glasstone (T., 1922, 
121, 1456—1469). 

Physical Chemistry of the Oxides of Lead. V. The 
Electromotive Behaviour of Lead Dioxide. Samuel Glass- 
tone (T., 1922, 121, 1469 — 1480). 

Behaviour of Sulphides of Heavy Metals in Aqueous 
Solutions. 0. Weigel (Sitzungsber. Oes. Naturw. Marburg, 
1921, No. 2, 35 — 50; from Chem. Zentr., 1922, i, 182 — 183; cf. 
A., 1907, ii, 237). — The known solubilities of heavy metal sulphides 
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as experimentally determined are generally greatly in excess of 
the values calculated from their solubility products. The author’s 
determinations of the solubilities of the sulphides of thallium, 
silver, and lead show that in each case the calculated solubility is 
less than that determined experimentally. From the effect of 
lead ions on the solubility of lead sulphide and the potential of a 
lead sulphide electrode, it is concluded that dissociation in Aqueous 
solution takes place in successive stages and that most of the 
dissolved substance is in the form of complex ions. Removal of 
metallic ions by addition of sulphide ions depends on the formation 
of complex ions. G. W. R. 

The Blue Flame produced by Common Salt on a Coal Fire. 

Arthur Smithells ( Nature , 1922, 109, 745; cf. Merton, ibid., 
1922, 109, 683). — A brief historical note on the recognition of the 
blue flame produced by common salt on a coal fire as being due 
to compounds of copper derived from pyrites in the coal. 

A. A. E. 

The Rate of Combination of Copper and Phosphorus at 
Various Temperatures. C. A. Edwards and A. J. Murphy 
{J. Inst. Metals , Adv. Copy). — Penetration of copper rods by 
phosphorus vapour takes place at 640° at atmospheric pressure. 
The dissociation-temperature curve for alloys of copper and 
phosphorus containing up to 30-8% of the latter indicates the 
existence of the phosphides CuP and Cu 6 P 2 . 

Chemical Abstracts. 

Corrosion of Copper by Salt Solutions. W. Muller (Z. 
Metallic ., 1922, 14, 286 — 295). — Copper is rapidly corroded by sea 
water, sodium chloride, and magnesium chloride, with the formation 
of a green, basic chloride which readily detaches itself from the 
metal and therefore does not form a protective coating. Weak 
solutions of magnesium and calcium sulphates corrode copper very 
slowly, the metal becoming gradually covered with a white pre- 
cipitate containing bluish-green flakes of basic sulphate. [Cf. 
J. Soc . Ghem. Ind ., 1922, Sept.] A. R. P. 

Critical Constants of Mercury. S. Weber (K. Danske 
Videnskab. Selskab . Math.-fys . Medd 1920, 3, No. 4; cf. A., 1921, 
ii, 699). — The critical pressure of mercury is 1036 atmospheres. 
If curves be plotted giving the density of liquid and vapour phases 
of mercury and hydrogen, the temperature and density being 
written in terms of the critical temperature and density, the two 
curves practically coincide. Vapour-pressure curves plotted in a 
similar manner also coincide, hence it is concluded that hydrogen 
at this low temperature is monatomic. Chemical Abstracts. 

Atomic Weight of Mercury from Different Sources. J. N. 

BrOnsted and G. Hevesy {Nature, 1922, 109, 780; cf. this vol., 
ii, 149). — Measurements of the density of mercury prepared by 
the same method from minerals of different origin exhibit no 
differences exceeding the possible experimental error, which corre- 
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sponds with 0*0004 — 0*0012 in the atomic weight. It is therefore 
concluded, with great probability, that the isotopic composition 
of mercury of terrestrial origin is the same. A. A. E. 

Catalytic Decomposition of certain Oxides. Guy B. 

Taylor and G. A. Hulett (J. Amer. Chem. Soc ., 1922, 44, 1443 — 
1445). — A theoretical paper in which the authors criticise the 
conclusions of Kendall and Fuchs (this vol., ii, 147). It is pointed 
out that in the system HgO : Hg : 0 2 it is inadmissible to speak of 
the equilibrium pressure of oxygen at a fixed temperatime without 
specifying the partial pressure of mercury. Further, the grounds 
on which Kendall and Fuchs maintain that their results are in 
agreement with those of Lewis (A., 1906, ii, 284) in connexion with 
the dissociation of silver oxide are considered to require explanation. 
The conclusions with regard to the decomposition of barium 
dioxide are also criticised, and it is pointed out that the explanation 
of the discrepancy between the authors’ results (A., 1913, ii, 932) 
and those of Kendall and Fuchs does not meet the case. 

J. F. S. 

Catalytic Decomposition of certain Oxides. James Ken- 
dall and Francis J. Fuchs (J. Amer. Chem. Soc., 1922, 44, 1447 — 
1448). — An answer to the criticisms of Taylor and Hulett (cf. 
preceding abstract). J. F. S. 

Preparation of Pure Ceria-earth Compounds. R. H. 

Manske (Can. Chem. Met., 1922, 6, 83 — 84). — A study of the solu- 
bility curves shows that if a saturated solution of the sulphates of 
cerium (about 50%), lanthanum, praseodymium, and neodymium 
at 0° is rapidly heated to 41°, the sulphates of lanthanum and 
neodymium crystallise with cerium sulphate, but free from praseo- 
dymium. Separation from cerium is easy. If the saturated solu- 
tion of the sulphates were heated to 65°, lanthanum would crystallise 
free from praseodymium and neodymium so long as cerium was 
present. Chemical Abstracts. 

The Solubility of Gases in Aluminium. J. Czochralski 
(Z. Metallic.; 1922, 14, 277 — 285). — Molten aluminium absorbs 
very little of the common gases below 900°, but with increasing 
temperature above this the amount absorbed and retained in the 
solid metal at ordinary temperatures increases approximately in 
the following order : nitrogen, carbon monoxide, air, oxygen, 
sulphur dioxide, carbon dioxide, illuminating gas, and hydrogen. 
In genera], the gas is retained in the solid metal in numerous micro- 
scopic blow-holes, but very small amounts of nitrides, oxides, 
carbides, and sulphides are formed in atmospheres containing 
nitrogen, oxygen, carbon, or sulphur compounds. The technical 
significance of these facts is discussed with reference to the pro- 
duction and working of aluminium. [Cf. J . Soc. Chem. Ind., 
1922, Sept.] A. R. P. 

Mordants. II. Alumina. Wilder D. Bancroft ( J . 
Physical Chem., 1922, 26, 501 — 536). — A general discussion on the 
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hydrolysis of aluminium salts and the adsorption of aluminium 
sulphate and alumina by wool, silk, and cotton. It is shown that 
all aluminium salts are hydrolysed to some extent in aqueous solution, 
and the amount of hydrolysis increases with increasing temperature. 
The actual hydrolysis is greater with salts of weak acids, but the 
apparent hydrolysis may be abnormally large in sulphate solutions 
owing to the coagulating effect of the sulphate ions on the colloidal 
alumina. Different fibres adsorb alumina to different degrees, 
wool having a much greater adsorbing power than cotton, and 
silk being probably slightly inferior to wool. Owing to this 
difference in specific adsorption, wool decomposes aluminium salt 
solutions which are distinctly acid, whilst cotton is effective only 
in more basic solutions. The colloidal alumina is taken up 
and held firmly. Coagulated alumina may be adsorbed to 
some extent, but it easily rubs off the material. It is probable 
that in all cases alumina is adsorbed and not a 'basic salt. The 
phenomena may be complicated by the fact that the alumina itself 
will adsorb some sulphuric acid, for example, and that the wool 
may, and probably does, adsorb some sulphuric acid also. Since 
alumina is adsorbed less strongly by cotton than by wool, it is 
also held less strongly by cotton than by wool. If to cotton is 
added some substance, such as tannin, which adsorbs alumina 
strongly, the cotton mordanted with tannin will be able to take 
alumina out of solutions of aluminium salts which are not decom- 
posed by cotton alone, and alumina is held more strongly by 
mordanted cotton than by cotton alone. The increase in adsorb- 
ing power shown by mercerised cotton is due to structural differences 
in the cotton fibre. There is no evidence of the formation of any 
definite compound between alumina and either wool, silk, or 
cotton. J. F. S. 

Preparation of Metals by Goldschmidt’s Aluminothermic 
Method. I. T6tar6 Fujibayashi ( J . Chem . Ind. Japan , 1922, 
25, 499 — 511). — Pure manganese and chromium free from carbon 
have been prepared by Goldschmidt’s method. For the former, 
an intimate mixture of trimanganic tetroxide (100 parts), man- 
ganese dioxide or sesquioxide (15 — 20 parts), and 90% of the 
calculated weight of powdered aluminium was used, the yield being 
85 — 90% of the theoretical value. The product contained 95 — 
97% of manganese, the remainder being mainly aluminium. For 
the preparation of chromium, an intimate mixture of chromium 
sesquioxide (100 parts), calcium chromate (10 — 15 parts), and 90% 
of the calculated weight of powdered aluminium was used, the 
yield being 85 — 92% of the theoretical; the product contained 
95 — 97% of chromium and 3 — 5% of aluminium. K. K. 

Reducing Action of Ferrous Hydroxide. Sitsumu Miya- 
moto (J. Chem . Soc. Japan , 1922, 43, 397 — 438). — Nitrites or 
nitrates can be estimated as ammonia by reduction with ferrous 
hydroxide in alkaline solution. In the case of the nitrite, the 
sample (0*1 — 0*3 gram) is boiled with 15 grams of ferrous sulphate 
and 200 c.c. of saturated alkali hydroxide solution and the evolved 
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ammonia is passed into sulphuric acid of known concentration as 
in Kjeldahl’s method. Nitrates are not so easily reduced as 
nitrites, a reflux condenser must be attached to the boiling-flask 
instead of a bulb, and the boiling continued for three to three and 
a half hours, a current of hydrogen, nitrogen, or air being intro- 
duced into the flask to carry over ammonia. Ferrous hydroxide 
also reduces nitrobenzene to aniline at the ordinary temperature. 

The velocity of reaction between potassium nitrite and ferrous 
hydroxide in alkaline solution was measured at 25°, 35°, and 45°. 
When the initial concentration of the nitrite is very small compared 
with that of the alkali hydroxide, the reaction is linear. The 
velocity constant increases with the concentration of the alkali 
hydroxide, and is expressed by the formula: k=e A ~ B l p ( 1+0-79 
C'koh)» where A =20-609 and B= 8098-2. The velocity constant is 
increased 2*35 times for each elevation of 10° in temperature. 
The presence of potassium sulphate in the system has no effect 
on the reaction velocity. Attempts to measure the velocity at 
the boiling point, 108°, were unsuccessful, the reaction occurring 
too quickly. 

The velocity of reaction between potassium nitrate and ferrous 
hydroxide in alkaline solution was measured at 108° and 112-2°, 
the velocity constant being approximately 7-577 Xl0~ 3 (calc. 
7*726 X KH ; Okoh '• 5-5394 mol. per litre) and 2-331 X 10~ 2 (calc. 
2-326 Xl0“ 2 ; (7koh : 6-9541 mol. per litre respectively). 

The electric potentials of the following cells were measured at 25°, 
using 1A-, 2N-, 3A-, 4A T -, and 5A T -sodium hydroxide solutions : 

I. Pt. P latinised|Na0H,Fe(0H) 2 ,Fe 3 0 4 ,rH 2 0|Na0HIHg0,Na0H| 
Hg; II. Pt. platinised H 2 |NaOH|HgO,NaOH[Hg. III. Pt.platin- 
ised|Na0H,Fe(0H) 2 ,Fe 3 0 4 ,xH 2 0|Na0H|Na0H|H 2 , Pt. platinised. 
The potential of I is expressed by ^ 1 =0-8030— 0-0015 CW)H«, that 
of II by E 2 = -0*9270-0*00332 log CW)H, that of III by 
^3=0-1240+0-00332 log CW-0-0015 CWw. K. K. 

A New Iron Salt. Otto Rohm ( Collegium , 1921, No. 614, 
282 — 284). — When a concentrated solution of ferrous sulphate is 
oxidised with chlorine and the excess of water allowed to evaporate, 
a crystalline substance having the composition FeS0 4 Cl,6H 2 0 is 
obtained. This compound, which is neither a mixture nor a 
double salt, and does not deliquesce in damp air, may also be 
prepared (a) by heating 1 mol. of ferric chloride, 1 mol. of ferric 
sulphate, and 18 mols. of water, and (6) by heating 1 mol. of ferric 
chloride, 1 mol. of sulphuric acid, and 6 mols. of water, and driving 
off the hydrogen chloride formed. Chemical Abstracts. 

I. The Structure of Electrolytically Deposited Nickel. II. 
The Influence of Superposed Alternating Current on the 
Deposition and Solution Potential of Nickel. V. KohlschItt- 
ter and H. Schodl (Helv. Chim. Acta, 1922, 5, 490 — 512, 593 — 
609). — I. Continuing the work of Kohlschiitter and Vuilleumier 
(A., 1919, ii, 9) and Stager (A., 1920, ii, 728) on the properties of 
electrolytically deposited nickel, experiments have been made 
with the object of determining whether there is any relation between 
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the micro-structure of the deposits and the contraction phenomenon 
which has been found to depend on the deposition potential. 
Comparative experiments were made, using direct current and 
alternatively direct current with a superposed alternating current, 
which considerably diminishes the observed contraction of the 
deposit. The previous conclusion was confirmed that, when 
deposits showing a high contraction are formed, deposition takes 
place at first in a thin deposit or skin of hydrogen. The same 
effect can be produced by saturating the electrolyte with carbon 
dioxide, although to a less extent. When there is free evolution 
of hydrogen at the cathode, the contraction is slight; the surface 
of the deposit is bright and metallic, but under the microscope it 
has a scaly appearance. When the evolution of hydrogen is small, 
the deposit shows a greater contraction and it has a brown appear- 
ance. The inner structures of the different deposits are practically 
identical when examined microscopically. The size of the particles 
is from 1*4 to 2*2 /x, the larger particles generally appearing when 
an alternating current is used. It is concluded therefore that the 
contraction is purely a surface phenomenon, due to the aggregation 
of particles, originally deposited in a highly disperse form, into 
particles of larger size. 

Deposits obtained with direct current were brittle, those from 
sulphate solutions less so than those from chloride ; those obtained 
witji alternating current were flexi ble. There seemed, however, to be 
no relation between brittleness and the contraction phenomenon. The 
brittleness is probably due to the presence of hydrogen in the metal. 

II. The superposition of the alternating current causes a lowering 
of the cathode potential more or less parallel with the lessening 
of the contraction effect in the deposit. A number of observations, 
however, indicate that the relation is not so close as might appear 
to be the case between the structure and contraction of the deposit 
on the one hand and the deposition potential on the other. Since, 
however, the contraction takes place almost instantaneously, it is 
not possible to observe the structure of the metal as it is originally 
deposited with a high cathode potential. There is no doubt that 
hydrogen is the important factor influencing both the polarisation 
and the structure of the deposit. E. H. R. 

New Hydrate of Uranyl Nitrate. Frank E. E. German n 
(J. Amer. C%em . Soc ., 1922, 44, 1466 — 1469). — The density of 
solutions of uranyl nitrate has been determined at 24° for com- 
positions up to 60% and a density curve plotted which exhibits 
a strong curvature towards the composition axis. Cooling and 
heating curves have been constructed, and both show the exist- 
ence of an icosiletrahydrate of uranyl nitrate, U0 2 (N0g)2,24H 2 0. 
This compound forms spontaneously at —35° and exists only below 
—20°. The existence of five distinct fluorescence spectra due to 
uranyl nitrate as stated by Howes ( Physical Rev., 1915, 6, 192) has 
been disproved. These are due to the hexahydrate, the icosi- 
tetrahydrate, and various mixtures of the two depending on the 
concentration and rate of cooling. J. F. S. 
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Complex Uranyl Hypophosphites. Arthur Rosenheim 
and Gert Trbwendt ( Ber ., 1922, 55, [J5], 1957 — 1960). — The 
analogy between sulphites and hypophosphites is illustrated further 
by the isolation of alkali uranyl hypophosphites which correspond 
in their composition with the alkali uranyl sulphites, R 2 [(U 0 o) 2 (S 0 3 ) 3 ] 
and R'2[(U0 2 )4(S0 3 ) 6 ],a;H 2 0, described by Kohlschiitter (A., 1900, 
ii, 484). 

Uranyl hypophosphite, U0 2 (H 2 P0 2 ) 2 , microcrystalline, yellow 
prisms, is prepared by agitating solutions of one molecular pro- 
portion of uranyl nitrate and four molecular proportions of sodium 
hypophosphite (a microcrystalline, pale yellow trihydrate is also 
described); it is almost insoluble in water, but readily soluble 
in an excess of sodium hypophosphite or uranyl nitrate solution. 
It is transformed by a solution of sodium hypophosphite (4 mole- 
cular proportions) into the salt , Na[(U0 2 ) 2 (H 2 P0 2 ) 6 ],4*5H 2 0, slender, 
pale yellow needles (a hexahydrate is also described); the corre- 
sponding anhydrous potassium salt, yellow crusts, and ammonium 
salt, pale yellow leaflets, and the dihydrated guanidinium salt, 
a gg re g a ^ es of needles, were analysed. Uranyl hypophosphite 
is converted by six to eight molecular proportions of sodium 
hypophosphite into the salt , Na[(U0 2 )(H 2 P0 2 ) 2 ],3*5H 2 0, large, 
rectangular plates (the pentahydrate is also described). Attempts 
to prepare corresponding compounds with other alkali hypophos- 
phites yielded salts of the series R[(U0 2 ) 2 (H 2 P0 2 ) 6 ]. The compounds 
from uranyl hypophosphite and ten or more molecular proportions 
of alkali hypophosphite could not be caused to crystallise. H. W. 

The Isotopes of Tin. F. W. Aston ( Nature , 1922, 109, 
813). — An immediate result of the application of a method for 
increasing the sensitivity of photographic plates towards positive 
rays has been the definite proof of the complex nature of tin (cf. 
A., 1921, ii, 474). By using tin tetramethyl, eight lines corre- 
sponding approximately with atomic weights 120, 118, 116, 124, 
119, 117, 122, 121 (in decreasing order of intensity) were definitely 
proved to be due to tin. The average atomic weight, in proportion 
to the intensities, agrees well with the accepted value. It is 
remarkable that the differences between the lines are integral to 
the highest accuracy, but the lines themselves compared with known 
lines give atomic weights always tending to be 2 or 3 parts per 
1000 too light for the above whole numbers. It is strongly 
indicated that this divergence cannot be due to experimental 
error. The presence of the two faint components of xenon 128 
and 130 previously suspected has now been confirmed. A. A. E. 

Complex Mixed Antimony Iodobromides. A.-Ch. Vour- 
nazos (Compt. rend., 1922, 175, 164 — 167). — An acid containing 
the complex anion -SbI 3 Br is obtained by the action of dry 
gaseous hydrogen bromide on antimony tri-iodide in a non-aqueous 
medium such as glacial acetic acid. It cannot be isolated in a 
solid state by the evaporation of the acetic acid solution, as, owing 
to dissociation, only a residue of the tri-iodide remains. The salts 
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of this acid are, however, obtained in crystalline form by triturating 
and finally warming equimolecular proportions of antimony tri- 
iodide and a bromide with a suitable non-aqueous medium, acetic 
acid, xylene, etc. The compounds form coloured crystals, which 
are rapidly decomposed by water or ethyl alcohol, giving anti- 
monious oxide, hydriodic acid, and the metallic bromide. Sodium 
antimoniodobromide , SbBrI 3 Na, prepared in xylene, forms small, 
orange-yellow crystals. Potassium antimoniodobromide , SbBrLK, 
is similar in colour, but the ammonium and lithium salts are reddish 
yellow. Zinc antimoniodobromide , ZnSbI 3 Br 2 , forms brown, tabular 
crystals, which are fairly stable and only slowly decomposed by 
water. G. F. M. 


Mineralogical Chemistry. 


Haloes and Earth-history. A New Radioactive Element. 

J. Joly (Nature, 1922, 109, 517 — 518 and 578 — 579). — A descrip- 
tion of colourless, spherical, halo-like forms, of average diameter 
0*0104 mm., occurring in the Archaean black mica of Ytterby. It 
is suggested that they may be due to a radioactive element (for 
which the name “ hibernium ” is suggested) having an a-ray range 
in air of 1 — 1*5 cm. A. A. E. 

The Crystal Structures of Marcasite (FeS 2 ), Arsenopyrite 
(FeAsS), and Loellingite (FeAs 2 ). Maurice L. Huggins 
(Physical Rev., 1922, 19, 369 — 373). — Arsenopyrite and loellingite 
are assumed to have the same general arrangement as marcasite, 
in which the sulphur atoms are considered to be in pairs, eaeh 
sulphur atom being linked, by pairs of electrons, to one sulphur 
and four iron atoms, and each iron atom to six sulphur atoms. 

A. A. E. 

Minerals from near Oudjda, Morocco. J. Barthoux 
(Compt. rend., 1922, 175, 312 — 314). — An account is given of 
crystallised minerals (galena, vanadinite, pyromorphite, wulfenite, 
cerussite, dolomite, calcite, and aragonite) from a lead mine in 
dolomitic limestone at Gebel Mahser. L. J. S. 

Babingtonite from Japan. Manjir6 Watanab& (Amer. J . 
Sci., 1922, [v], 4, 159 — 164). — Babingtonite occurs with heden- 
bergite, garnet, chalcopyrite, magnetite, etc., in a metamorphic 
contact in the Yakuki mine, province Iwaki. A crystallographic 
and optical description is given of the material. L. J. S. 

Composition of Aerinite. J. Orcel (Compt. rend., 1922, 175, 
309 — 311). — Aerinite from Casserras, Huesca, prov. Aragon, con- 
sists of a mixture of a blue, transparent, strongly pleochroic mineral 
with pyroxene, quartz, and spinel. The first is easily separated 
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by reason of its ready solubility in acids. Analysis of hydrochloric 
acid solution gave : 

SiO s . TiO a . AlgOg. FegOg. FeO. MgO. MnO. CaO. SrO. 

39-26 0-49 19-80 7-13 1-35 3-62 0-03 9-08 0-20 

H 2 0 

P a 0 6 . V. Alkalis. HgO (at 106°). H 2 0 (at 400°). (400° to 1100°). Total. 
0-07 trace trace 5-43 11-03 2-92 100-31 

corresponding approximately with 

6Si0 2 ,2(Al,Fe) 2 0 3 , (Fe,Mg)0, 1 £Ca0,7H 2 0 +3Aq . 

The mineral represents a new calcium-bearing type of the lepto- 
chlorites; this is supported by optical characters and its be- 
haviour when heated. Spectroscopic analysis shows that the 
strontium and vanadium are present only in the hydrochloric acid 
extract of the mineral. The cause of the blue colour is discussed ; 
it is regarded to be dependent on the molecular structure. 

L. J. S. 


Analytical Chemistry. 


Nephelometry of Coloured Hydrosols. H. Bechhold and 
F. Hebler (Kolloid Z., 1922, 31, 7 — 12). — In the nephelometric 
investigation of white turbidities it has been repeatedly shown 
that a strict proportionality exists between the concentration of 
the substance causing the turbidity and the amount of diffracted 
light, provided that no change occurs in the original substance. 
It is now shown that in the case of coloured sols and turbidities 
very marked deviations from this proportionality occur. Con- 
centrated coloured sols such as colloidal indigotin and silver behave 
in comparison with dilute solutions as though they were less con- 
centrated. This is shown to be due to the absorption of light by 
the coloured .particles forming the turbidity. This action in the 
case of white particles is not great, but in that of coloured particles 
it is very strong. The disproportionality in the absorption is 
caused particularly by those wave-lengths which are absorbed by 
the turbid medium to a larger or smaller extent. This selective 
absorption must therefore be removed by the use of suitable light 
filters. The most efficient filters are shown to be isochromatic 
filters, that is thin layers composed of the substance under investi- 
gation. These filters may be employed either as solutions or as 
dry gelatin films between the source of light and the nephelometer. 
In this way it is possible to investigate nephelometrically coloured 
turbidities and coloured hydrosols in exactly the same way as 
colourless turbidities, and in these circumstances they show exactly 
the same proportionality between concentration and amount of 
diffracted fight as white turbidities. J. F. S. 
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Investigation, by Means of the Hydrogen Electrode, of 
the Chemical Reactions involved in Water Purification. 

R. E. Greenfield and A. M. Buswell {J. Amer . Chem. Soc., 
1922, 44 , 1435 — 1442). — Titration curves have been prepared, 
using the hydrogen electrode, for the neutralisation of the car- 
bonates of sodium, magnesium, and calcium with a strong acid. 
It is shown that the shape and position of the curve are unaffected 
by the metallic ion, but that the inflection point occurs at a slightly 
higher Sorensen value in dilute solutions than in the more con- 
centrated solutions. Precipitation curves of the precipitation of 
magnesium hydroxide have been plotted, and these show that the 
precipitation of magnesium is complete at a Sorensen value in the 
neighbourhood of P H =10*6. Magnesium hydroxide does not form 
until the value is as high as P H =9*0. Precipitation curves for the 
precipitation of calcium as carbonate, whilst not as regular as 
those obtained in the case of magnesium, tend to show that the 
reaction is complete, sufficient carbonate being present at P„=9*5. 
Aluminium hydroxide is shown to start precipitating in solutions 
as acid as P H =4, and to be completely precipitated at P H =6-5 — 7*5. 
At values much higher than this, resolution commenced to take 
place, and this was complete at a value between P H =10 and 
Pji— 11. The precipitation reactions were not instantaneous, but 
took several hours to reach completion. This was the more noticeable 
the* more dilute the solution. J. F. S. 

Sodium Sulphide as a Substitute for Hydrogen Sulphide 
in Qualitative Analysis. Giorgio Vortmann {Boll. Sci. teen. 
3, No. 5; Giorn. Chim. Ind. Appl., 1921, 3, 565). — A solution in 
hydrochloric acid is oxidised, treated with solid sodium carbonate 
in slight excess, warmed with sodium hydroxide solution (boiled 
to remove ammonia if necessary), and precipitated with excess of 
a 20% solution of sodium sulphide. The precipitate (i) may con- 
tain silver, copper, bismuth, cadmium, lead, iron, cobalt, nickel, 
manganese, and zinc as sulphides; uranium, chromium, and rare 
earths as hydroxides ; barium, strontium, calcium, and magnesium 
as carbonates; whereas the filtrate (i) may contain the sulphides 
of mercury, nickel, arsenic, antimony, tin, gold, platinum, molyb- 
denum, tungsten, and vanadium. On treatment of the precipitate 
(i) with dilute hydrochloric acid, iron, manganese, zinc, uranium, 
chromium, barium, strontium, calcium, magnesium (phosphate), 
lithium, and rare earths pass into solution (ii), whilst silver, copper, 
bismuth, cadmium, lead, cobalt, and nickel remain undissolved (ii). 
Solution (ii) is boiled to remove hydrogen sulphide, and bromine water 
is then added, followed by sodium carbonate in excess. The filtrate 
(iii) may contain chromium, uranium, and manganese, whilst the 
precipitate (iii) contains iron, manganese, zinc, barium, strontium, 
calcium, magnesium, and lithium. After redissolution of the pre- 
cipitate (iii) in hydrochloric acid, iron is precipitated with sodium 
acetate, manganese with ammonium hydroxide and bromine water, 
barium, strontium, and calcium with ammonium carbonate, the 
zinc in the filtrate with sodium sulphide, and finally the magnesium 
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and lithium. The filtrate (i) is boiled with ammonium chloride to 
precipitate mercury, nickel, and aluminium, whilst antimony, tin, 
arsenic, molybdenum, tungsten, and vanadium remaining in solu- 
tion can be separated by known methods. The alkali metals are 
tested for in another portion of the substance. 

Chemical Abstracts. 

Titration of Acids and Bases. J. L. Lizius and N. Evers 
( Analyst , 1922, 47, 331 — 341). — The theory of titration and the 
dependence of the hydrogen-ion concentration of the end-product 
on the nature of the salt formed is explained. A list of newer 
indicators with their colour changes and the P H range over which 
they are applicable is given, and four mixed indicators are sug- 
gested. A table of common titrations with the hydrogen-ion 
concentrations at their end-points, suitable indicators, and the 
colours obtained at their end-points is also given. By titrating 
to a definite shade of colour instead of to the colour-change of 
the indicator, an increase in the accuracy of titrations results, and 
certain titrations are made possible which are impracticable by 
ordinary methods. H. C. R. 

Symmetrical Diphenylguanidine as a Standard in Acidi- 
metry and Alkalimetry. C. A. Carlton (J, Amer. Ghem. Soc. 9 
1922, 44, 1469 — 1474). — The suitability of symmetrical diphenyl- 
guanidine as a standard in acidimetry and alkalimetry has been 
investigated. It is shown that this substance can easily be obtained 
in a sufficiently high state of purity for the present purpose by 
three recrystallisations of the crude material from toluene. The 
pure compound is stable in air and soluble in alcohol. It may 
be titrated directly in cold solutions with either an alcoholic or 
an aqueous solution of hydrochloric acid, using either bromo- 
phenyl-blue or methyl-red as indicator. The results obtained with 
this substance are comparable with those obtained with sodium 
carbonate or silver chloride, and diphenylguanidine is more con- 
venient in use. Diphenylguanidine is the only basic substance, 
proposed as a standard, which meets all the requirements of an 
ideal standard. J. F. S. 

Micro-incineration. A. Schoeller (Ber., 1922, 55, [B], 
2191 — 2192). — The substance under investigation is spread evenly 
over a thin strip of glass (5 — 6 mm. wide) which is placed in a 
horizontal hard glass tube about 10 mm. in diameter and 12 cm. 
long. The tube is heated very gently until all volatile matter 
is expelled. The residue is allowed to cool and is subsequently 
heated rather more strongly in a current of moist oxygen; in 
most cases, the carbon disappears rapidly without at any time 
glowing. With difficultly combustible substances it is advisable 
to interrupt the heating again. Too powerful ignition is to be 
avoided. The minutest trace of ash is readily visible under the 
microscope. The method is particularly suitable for the inciner- 
ation of sections of plant-tissue, since the original structure is 
better preserved than when they are heated over a free flame. 

H. W. 
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The Estimation of Hydrogen and its Separation from 
Gaseous Paraffins by means of Palladious Chloride. J. A. 

Muller and A. Foix (Bull. Soc. chim., 1922, [iv], 33, 713 — 717). — 
Hydrogen may be separated from gaseous paraffins and estimated 
by its reducing action on excess of palladious chloride. The pre- 
cipitated palladium is dried and weighed, and hence the quantity 
of hydrogen is calculated. A correction should be made for the 
small quantity of the gas occluded in the metal; the authors 
state that 1 mg. of palladium represents 0*24 c.c. of hydrogen 
measured at 0° and 760 mm. when the reaction takes place under 
the prescribed conditions. H. J. E. 

Electrometric Titrations with Mercury Perchlorate. 

I. M. Kolthoff (Z. anal . Chem ., 1922, 61, 332 — 343). — Chlorides, 
bromides, or iodides may be titrated with mercury perchlorate 
solution, the end-point of the titration being % determined with 
accuracy by electrometric means even in very dilute solutions, 
but the method cannot be applied to mixtures of these salts. The 
method is also trustworthy in the case of thiocyanates, cyanides, 
ferrocyanides, formates, acetates, monochloroacetates, lactates, 
benzoates, and salicylates, but it cannot be used for trichloro- 
acetates owing to the ready hydrolysis of the mercury compound, 
or for the salts of polybasic aliphatic acids. The mercury per- 
chlorate solution is prepared by saturating perchloric acid with 
mercuric oxide. W. P. S. 

Detection of Fluorine. B. Fetkenheuer (Wiss. Verdjfentl. 
Siemens- Konzem, 1922, 1, [3], 177). — The substance is heated with 
sand and a few c.c. of sulphuric acid at 90° in a test-tube. On 
shaking the tube, the presence of fluorine is shown by the acid 
collecting into oily drops, which appear not to wet the surface 
of the glass. With 2 grams of substance, 0 01% of fluorine may 
be detected after heating for one minute. Insoluble fluorides 
such as aluminium fluoride must first be fused with sodium 
carbonate and sand ; the fused mass is then heated as above with 
sulphuric acid. A. R. P. 

The Colour of Iodine Solutions at Low Temperature. 

Jean Piccard and E. Herrmann (Helv. Chim. Acta, 1922, 5, 
625 — 626). — The brown colour formed by iodine in solvents con- 
taining oxygen has been suggested as a qualitative test for oxygen 
(this vol., ii, 389), in absence of other elements or groups of an 
unsaturated character such as tervalent nitrogen. It has been 
observed that very dilute solutions of iodine in hydrocarbons 
such as light petroleum, which are violet at the ordinary tem- 
perature, become brown at lower temperatures, in the neighbour- 
hood of —20°. When the iodine concentration is increased beyond 
a certain value, about 1 mg. in 10 c.c., however, the colour change 
does not take place. It is shown that the brown colour is due to 
an impurity in the commercial light petroleum, and that it does 
not appear with carefully purified specimens. The phenomenon 
can be reproduced by addition of a small quantity of alcohol to 
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the pure light petroleum, or to toluene, chloroform, and other 
solvents. E. H. R. 

Rapid Estimation of Sulphur. Luigi Losana (Oiorn. Chim. 
Ind . Appl. , 1922, 4, 297 — 299). — The method previously described 
(this vol., ii, 582) gives accurate results with pyrites, copper pyrites, 
and other mineral sulphides, ultramarine, adulterated white lead, 
cement, various rocks, sulphates of copper, sodium, etc., naphtha, 
anthracene, coke, ichthyol, “ saccharin,” ebonite, and caoutchouc. 

T. H. P. 

Determination of Sulphur in Vulcanised Rubber. J. W. W. 

Dyer and Amy R. Watson ( J . Soc. Chem. Ind., 1922, 41, 251 — 
252). — Methods are described for the estimation of free and com- 
bined sulphur in vulcanised rubber. These are as follows. 
(a) Combined sulphur. The sample (0*5 — 3*0 grams) is added to 
30 — 40 c.c. of nitric acid (d 142) in a suitable flask and the reaction 
started by gentle heating; subsequently the mixture is heated 
to the boiling point and boiling continued until the liquid is clear. 
Pure powdered potassium permanganate is now added, about 
0*25 — 0*5 gram at a time, and the heating continued between 
additions. The addition of permanganate is continued until 
finally a small black precipitate remains ; this requires generally 
about 2 grams of permanganate. The contents of the flask are 
poured into a dish and evaporated to dryness, taken up with 10 c.c. 
of concentrated hydrochloric acid, and again evaporated to dryness. 
The residue is treated with water, made up to 100 c.c., and made 
just acid to methyl-orange at the boiling point. The sulphur 
is then precipitated as barium sulphate. ( b ) Free sulphur. To 
50 — 60 c.c. of acetone, 0*5 — 1 gram of material is added and the 
free sulphur extracted. To the extract 0*5 — 1 gram of powdered 
permanganate is added, the mixture shaken, and kept at the 
ordinary temperature for thirty minutes. If the purple colour 
disappears a little more permanganate is added. The acetone 
is then distilled off on the water-bath and the brown residue heated 
at 100 — 110° for a short time. About 3 — 5 c.c. of hydrochloric 
acid (d 1*16) is added for each gram of permanganate used, and 
the solution* heated until colourless. It is then diluted a little and 
filtered, the filtrate is made up to 100 c.c., and ammonia cautiously 
added until the solution becomes yellow and slightly turbid. It 
is then made just acid and precipitated while boiling with 4 — 5 c.c. 
of jV/2-barium chloride solution. Both methods give results which 
are in good agreement with those obtained by the Carius method. 

J. F. S. 

Quantitative Micro-analysis of Mixtures with Special 
Reference to Organic Ultimate Analysis. A. Benedetti- 
Pichler (Z. anal . Chem., 1922, 61, 305 — 331). — The author 
describes the advantages of micro-chemical methods, points out 
the importance of obtaining representative samples in dealing 
with very small quantities of substances, and gives instances of 
the application of the methods and their limits of accuracy. 

W. P. S. 
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Volumetric Estimation of Carbon and Hydrogen in 
Organic Compounds. Josef Lindner (. Ber ., 1922, 55, [5], 
2025 — 2031). — The substance is burnt in the usual manner and 
the products of its combustion are passed over a substance which 
by its hydrolysis gives hydrogen chloride and thence into a known 
volume of standard barium hydroxide solution. The latter is 
titrated with N /10-hydrochloric acid in the presence of phenol- 
phthalein; the carbon dioxide is subsequently removed after 
addition of an excess of hydrochloric acid and the resulting solution 
is again titrated with barium hydroxide. With Nj 10-solutions 
and burettes of 50 c.c. capacity, the analysis is conveniently per- 
formed with 20 mg. of material. 

The most suitable substance for hydrolysis is chloronaphthyloxy- 
chlorophosphine, which may contain chloronaphthyltetrachlorophos- 
phine : it is decomposed by water in accordance with the equations : 

C 10 H 6 Cl-PCl 4 +H 2 O=C 10 H 6 Cl-POCl 2 +2HCl ; • 

C 10 H 6 Cl-POCl 2 +2H 2 O-C 10 H 6 Cl-PO(OH) 2 +2HCl; 

C 10 H 6 Cl-PO(OH) 2 +C 1 oH 6 Cl-POCl 2 =2C 10 H 6 ChP0 2 +2HCl. 

It is prepared by passing chlorine into molten naphthyldichloro- 
phosphine until three atomic proportions of the gas have been 
absorbed. It is not a well-defined individual. Hydrogen chloride 
is freely and quantitatively evolved when a current of moist air is 
passed through the molten material. It is, however, convenient 
to depress its melting point to some extent by a preliminary 
regulated treatment with moist air. The material prepared in 
this manner somewhat readily evolves considerable amounts of 
readily volatile acid products, which must be removed by 
protracted exposure to a current of dry air; the elimination of 
acid is thereby ultimately reduced to a small amount, for which 
a correction can be applied, but the presence of the acid has the 
drawback that the sharpness of the end-point in the ultimate 
titration is diminished. 

Test analyses show that the method gives accurate results, 
which, however, are somewhat low for hydrogen, the source of 
error most probably lying in the uncertainty of the correction for 
the acidic products evolved spontaneously from the phosphorus 
compound. H. W. 

Absorption of Carbon Monoxide by Acid Cuprous Chloride 
Solution in the Presence of a Reducing Agent. Alfred 
Rropf (Z. angew. Chem.y 1922, 35, 451— 452). — The rate of 
absorption of carbon monoxide by acid cuprous chloride solution 
is increased by the addition of stannous chloride to the solution. 
The stability of the solution is improved by the use of a slight 
excess of stannous chloride (cf. Krauskopf and Purdy, A., 1920, 
ii, 267). J. S. G. T. 

Comparison of Colorimetric and Electrometric Estim- 
ations of Hydrogen-ion Concentrations in Solutions con- 
taining Carbon Dioxide. Glenn E. Cullen and A. Baird 
Hastings (J. Biol . Chem. t 1922, 52, 517 — 520). — Contrary to the 
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results obtained by Evans (A., 1921, ii, 271), the colorimetric and 
electrometric methods for the estimation of the hydrogen-ion 
concentration of solutions containing carbon dioxide yield identical 
results, provided precautions are taken to prevent the loss of carbon 
dioxide. E. S. 

Estimation of Small Amounts of Potassium by the Lindo- 
Gladding Method. William Hazen (J. Assoc . Off. Agric. 
Chem., 1922, 5, 456 — 460). — In the estimation of potassium by 
the Lindo-Gladding method, the use of 90% alcohol for washing 
gives better results than 80% alcohol, and when working with 
small amounts of potassium salts and high accuracy is desired, 
it is advisable to use the stronger alcohol for washing after the 
ammonium chloride treatment as well. The lower results obtained 
by using the weaker alcohol do not appear to be due to the sodium 
salts which may be present, as has been suggested, as equally 
low results are obtained in the absence of sodium salts. As, how- 
ever, it takes a longer time to wash out the ammonium salts with 
90% alcohol, it is preferable to use 80% alcohol for the second 
washing in ordinary fertiliser work, where the percentage error 
arising from this will not be very serious, as , the samples generally 
contain relatively high amounts of potassium. G. F. M. 

Identification of Caesium and Rubidium. John Missenden 
(Chem. News , 1922, 124, 362). — The spectroscope affords the best 
means of distinguishing caesium from rubidium ; the former shows 
two bright blue lines (4557 and 4592) in the blue portion of the 
spectrum, whilst rubidium has two lines (4200 and 4237) in the 
violet and two other lines (7953 and 7810) in the red. The salts 
of the two metals resemble each other generally, but there is a 
considerable difference in the solubility of the two nitrates; 100 
parts, of water at 3-35° dissolve 11 parts of caesium nitrate and 
79*9 parts of rubidium nitrate. W. P. S. 

Hydrotimetric Precision and Aqueous Preparation of the 
Standard Soap Solution. Ed. Justin -Mueller (J. Pharm. 
Chim. y 1922, 26, 18 — 21). — Clark’s method as modified by Boutron 
and Boudet is used, but a standard soap solution of only one-tenth 
the strength is recommended. It is prepared by dissolving 3-5 
grams of white Marseilles soap in 200 c.c. of boiling water and 
then making the volume up to 900 c.c. This solution is diluted, 
if necessary, until 24 c.c. of it corresponds exactly with 40 c.c. of a 
0*025% solution of calcium chloride or of a 0*059% solution of 
barium nitrate. W. G. 

Estimation of Calcium in Natural Phosphates. R. 

Meurice (Ann. Chim. Arudyt., 1922, [ii], 4, 198). — The phosphate is 
treated with mineral acid, the silica removed, and iron and 
aluminium removed as phosphates. The filtrate is neutralised 
with ammonia, treated with 20 c.c. of 20% hydrochloric acid, 
and 30 c.c. of 4% ammonium oxalate. The solution is warmed 
and 10% ammonium acetate solution added at a rate of about 
30 drops per minute. A granular precipitate of calcium oxalate 
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is thus obtained, and is collected, washed, and ignited as usual. 
Test analyses carried out on known quantities of calcium in the 
presence of large excess of phosphate and magnesium sulphate 
gave very accurate results. H. C. R. 

Estimation of Magnesium and Alkalis in Minerals. L. H. 

Borgstrom (Hyttningsskrift tillagnad Ossian Aschan , 1920, 118 — 
123). — The precipitation of magnesium hydroxide is best effected 
with piperidine, a little of which should also be added to the washing 
water. Lawrence Smith’s method for the separation of magnesium 
from alkalis in silicate analysis is the most satisfactory. 

Chemical Abstracts. 

Colorimetric Method for the Estimation of Small Amounts 
of Magnesium. A. P. Briggs (J. Biol. Chem., 1922, 52, 349 — 
355). — The method described is similar to that of Hammett and 
Adams (cf. this vol., ii, 587). E. S. 

Estimation of Magnesium in Blood, Plasma, and Serum. 

W. Denis ( J . Biol. Chem., 1922, 52, 411 — 415). — The method is 
essentially the same as that of Briggs (preceding abstract) and of 
Hammett and Adams (this vol., ii, 587). E. S. 

i 

Magnesium Compound of 8-Hydroxyquinoline. Carl Th. 
Morner (Pharm. Zentr.-h., 1922, 63, 399—402; cf. Griebel, A., 
1921, ii, 606). — If an aqueous solution of 8-hydroxyquinoline 
(sulphate) is treated with a suspension of magnesium hydroxide, 
the latter goes into solution and a lustrous, sulphur-yellow pre- 
cipitate of the magnesium compound of 8-hydroxyquinoline is 
formed. The precipitate is also given by “ magnesia mixture.” 
The precipitate is microcrystalline and consists of hexagonal 
platelets. The reaction takes place only in alkaline solution and 
is sufficiently sensitive to detect 1 part of magnesium in 25,000. 
The precipitate contains 6*25 — 6 29% of magnesium and approxi- 
mates to the formula (C 9 H 6 0N) 2 Mg,4H 2 0. The compound is 
also formed by the action of 8-hydroxyquinoline on magnesium 
ammonium phosphate. The reaction thus permits the separation 
of magnesium from phosphate in ammomacal solution. Its use as 
a dry antiseptic is suggested. G. W. R. 

Lead. I. Estimation of Minute Amounts of Lead in 
Biological Material. L. T. Faerhall (J. Ini. Hyg., 1922, 4, 
9 — 20). — The ash is dissolved in dilute hydrochloric acid, the 
solution neutralised to methyl-orange .with sodium hydroxide, 
and then slightly acidified with hydrochloric acid. Lead is pre- 
cipitated as sulphide, the washed precipitate dissolved in 2 — 5 c.c. 
of concentrated nitric acid, and boiled to expel hydrogen sulphide. 
After neutralising with sodium hydroxide and slightly acidifying 
with acetic acid, an excess of potassium chromate is added, and 
the solution boiled. The precipitate is dissolved in hydrochloric 
acid, and an excess of potassium iodide is added to the solution, 
which is titrated with O’OOoiV-sodium thiosulphate solution. For 
biological materials, the method appears to be accurate to ±3%. 

Chemical Abstracts. 
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Colorimetric Estimation of Manganese in Steels, Alloys, 
and Ores. J. Heslinga (Chem. Weekblad , 1922, 19, 302—303). — 
The ordinary method of oxidising to permanganate in acid solution 
is unsatisfactory when iron is present, because of the yellow colour 
of iron salts. A simple and accurate estimation may be made 
by employing the compound HJVInOg, which in alkaline solution 
gives a yellowish-brown to dark brown coloration. 

One hundred to 200 mg. of material are dissolved in a suitable 
acid, and the solution is diluted and treated with excess of powdered 
zinc oxide, made up to 100 — 200 c.c., and filtered. The zinc 
oxide precipitates the tervalent metals and copper completely 
after a few minutes' shaking at the ordinary temperature. The 
filtered solution is poured into a burette, ana allowed to fall into 
a solution containing hydrogen peroxide (3%) and excess of 
potassium hydroxide (10%) until a suitable colour is obtained; 
this is matched by means of a standard manganese solution. 
Several titrations are carried out in succession, adding more of 
the unknown solution, and matching the colour by means of the 
standard. Addition of only 0*02 mg. of manganese is easily 
detected. 

Lead does not interfere if excess of potassium hydroxide is 
employed; if nickel and/or cobalt are present, potassium cyanide 
is added during the titration. Accurate results are readily obtained 
when the manganese content is not greater than 20%. S. I. L. 

Estimation of Chromium in Metals. Willi Loffelbein 
(Chem. Ztg., 1922, 46, 679). — Chromium is estimated in nickel 
bronzes and similar alloys by removing the heavy metals from a 
solution of the alloy with hydrogen sulphide, treating the oxidised 
filtrate with a slight excess of ammonia, collecting, igniting, and 
fusing the precipitate with sodium peroxide, acidifying the filtered 
solution of the melt with hydrochloric acid, adding potassium 
iodide, and titrating the liberated iodine with sodium thiosulphate 
solution. A. R. P. 

Rapid Method for the Estimation of Chromium in Nickel- 
Chromium Steel. Wilhelm Hill (Chem. Ztg., 1922, 46, 702 — 
703). — The chromium is oxidised to chromic acid in a sulphuric 
acid solution of the steel by means of potassium permanganate, 
the excess of which is destroyed with manganese sulphate. The 
chromic acid is then estimated by addition of an excess of standard 
ferrous sulphate solution and titration with permanganate or 
dic&romate [cf. J. Soc. Chem. Ind., 1922, 41, 671a.] A. R. F. 

Estimation of Small Amounts of Molybdenum in Tungsten. 

Dorothy Hall (J. Amer. Chem. Soc., 1922, 44, 1462 — 1465). — 
Small amounts of molybdenum may be estimated in tungsten by 
converting the molybdenum into xanthate, extracting this with 
chloroform, and converting into sulphide and oxide. The method 
consists in dissolving 1 gram of the sample in a mixture of nitric 
and hydrofluoric acids and evaporating with sulphuric acid. The 
yellow esiffeg are dissolved in sodium hydroxide solution and trans- 
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ferred to a 200 c.c. separating funnel, acidified with sulphuric 
acid, and the solution diluted so that 1 c.c. contains about 0*1 mg. 
of molybdenum. The volume is then made up to 150 c.c., 
0*5 gram of potassium xanthate and a few drops of 1 : 3-sulphuric 
acid are added and the mixture is shaken thoroughly. About 10 c.c. 
of chloroform are then added and the whole is shaken for several 
minutes. The highly-coloured chloroform layer settles at the 
bottom and is run into a second funnel for washing. The original 
solution is repeatedly treated with potassium xanthate, acid, and 
chloroform until the chloroform layer is colourless, each portion 
of chloroform solution being added to the first. The chloroform 
solution of molybdenum xanthate is washed with water several 
times, run into a 150 c.c. beaker, and evaporated to dryness. The 
residue is heated and converted into a mixture of oxide and 
sulphide. This is dissolved in nitric acid, evaporated with 
sulphuric acid, and precipitated as molybdenum sulphide by passing 
hydrogen sulphide into the hot molybdenum solution made 
alkaline with sodium hydroxide. The solution is then slowly 
acidified with dilute sulphuric acid and the precipitate filtered, 
washed with hot water, and carefully ignited to oxide. The results 
are easily reproducible and trustworthy, and the method is good for 
mixtures containing small amounts of molybdenum. J. F. S. 

Hapid Analysis of Ferro-tungsten. Luigi Losana and 
Enrico Carozzi ( Oiom . Chim. Ind. Appl., 1922, 4, 299 — 301). — 
Ferro-tungsten is readily dissolved in 50% nitric acid solution 
containing a little hydrofluoric acid, subsequent treatment with 
concentrated sulphuric acid resulting in the elimination of the 
hydrofluoric acid and precipitation of the tungsten as tungsten 
trioxide, which may be either weighed as such or estimated 
volumetrically (cf. J. Soc. Chem. Ind., 1922, 41, 671a). T. H. P. 

Electrometric Titration of Uranium with Potassium 
Permanganate and Potassium Dichromate. D. T. Ewing 
and E. F. Eldridge (J. Amer. Chem. Soc., 1922, 44, 1484 — 1489). — 
When solutions of uranyl sulphate, reduced with zinc, are titrated 
electrometrically with potassium permanganate or when solutions 
of uranium chlorides similarly reduced are titrated with potassium 
dichromate, a change in the oxidation potential occurs when the 
tervalent uranium is all oxidised to the quadrivalent condition, 
and a second change occurs when the latter is all oxidised to the 
sexavalent condition. Thus the total amount of uranium may 
be calculated. A third change of potential is observed when iron 
is present, and this represents the point where all the ferrous iron 
is converted into ferric iron. The determination is carried out 
with apparatus of the usual type, except in the form of the titration 
vessel, since it is necessary to prevent the free access of air. The 
titration cell is a glass vessel fitted with a cover which has six 
holes bored in it. Through the holes pass a tube for leading in 
carbon dioxide, a platinum electrode, the connecting tube of a 
calomel cell, a stirrer fitted with a mercury seal, the tip of the 
burette, and the mouth of a JoiJes reductor. All the tubes passing 
VOL. cxxn. ii. 24 
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through the cover are fitted tightly. The method of procedure 
adopted is as follows : (a) Estimation of uranium by permanganate . 
Ten c.c. of a solution of uranium as sulphate (containing about 
0*013 gram U 3 O g per c.c.) are added to 40 c.c. of sulphuric acid 
solution A (2 c.c. cone, acid, 88 water) and warmed at 80 — 90°. 
Carbon dioxide is passed through the titration cell to remove the 
air, and the uranium solution slowly passed through the Jones 
reductor into the cell, the reductor being finally rinsed with 50 c.c. 
of sulphuric acid A. The final solution at this stage has a volume 
of 100 c.c., contains 2 c.c. of concentrated sulphuric acid, and is 
brown. The stirrer is set in motion and the permanganate 
slowly added. The E.M.F. rises slowly at first and then jumps 
to a steady value which represents the point at which all the 
tervalent uranium has been converted into the quadrivalent 
condition and the solution has become green. Continued addition 
of permanganate does not affect the E.M.F. noticeably until the 
second end-point is reached, and here the E.M.F. jumps rapidly. 
At this point, the whole of the quadrivalent uranium has been 
converted into the sexavalent condition. The volume of per- 
manganate used between the first and second end-points is equal 
to the theoretical amount of oxidising agent required to oxidise 
uranium from the quadrivalent to the sexavalent condition. Hence 
from this quantity the total amount of uranium present, no matter 
what its state of oxidation provided that none of it is sexavalent, 
can be calculated, (b) Estimation of uranium and iron with per- 
manganate. The process is carried out as above; the first and 
second end-points give, as before, the quantity of uranium. After 
the uranium has all been oxidised to the sexavalent condition, 
the oxidation of the ferrous iron commences and when this has 
been completed the third end-point is observed. Hence the volume 
of permanganate required to carry the E.M.F. from the second 
to the third end-point is equivalent to the amount of iron present, 
(c) Estimation of uranium by dichromate. The process is carried out 
exactly as in the first case, and two end-points are obtained which 
have the same significance as in the other cases, but the slope of 
the second end-point is not so clear as in the other cases. All 
methods yield excellent results. J. F. S. 

The Estimation of Small Quantities of Gold as Colloidal 
Gold by the Colorimetric Method. J. A. Muller and A. Foix 
(Bull. Soc. chirn., 1922, [iv], 33, 717 — 720). — Small quantities of gold 
may be rapidly and accurately estimated colorimetrically after 
separation from other metals, provided that the concentration 
of the gold is not greater than 1/40 mg. per c.c., and that the 
colloidal particles are of the same size in the two solutions to be 
compared. The latter condition is realised by precipitation in 
identical circumstances. The presence of vanadium leads to 
inaccurate results. H. J. E. 

Separation of Palladium and Platinum by means of 
Dimethylglyoxime. C. W. Davis (U.S. Bur . Mines , Repts. 
InvestigatiQns, 1922, No. 2351). — The weighed metals are dis- 
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solved in a little aqua regia, the solution is evaporated to dryness, 
the residue moistened with a drop of hydrochloric acid, diluted 
with cold water, and dimethylglyoxime added with constant stirring 
until no further precipitate is formed. After keeping for a few 
minutes, the voluminous precipitate is collected on a filter, well 
washed with cold water, and ignited, first in air and finally in 
hydrogen to obtain pure palladium. The method was tested with 
quantities of each metal ranging from 0*15 to 11 mg., and the 
greatest divergence in five analyses was 0*03 mg. 

Chemical Abstracts. 

A Micro-modification of Benedict's Method for the 
Estimation of Reducing 1 Sugar in Urine. Millard Smith 
(J. Lab. Clin. Med., 1922, 7, 364 — 368). — The modification, like 
the original method, is applicable only to urines containing not 
less than 0T7% of sugar. Exactly 1*0 c.c. of Benedict’s solution 
is run from a pipette into a special test-tube, 0*2 — 0*7 gram of 
anhydrous sodium carbonate is added, and a pebble or piece of 
quartz. Urine is slowly added to the mixture, maintained at 
the boiling point, from a Mohr pipette, graduated to read directly 
the percentage of sugar present. Chemical Abstracts. 

Critical Study of Bang's Method for the Estimation of 
Reducing Substances in Blood. Henri Labb^e, F. Nepveux, 
and MJcnSlas Nomidis (J. Pharm. Chim., 1922, [vii], 26 , 49 — 63). — 
Bang’s micro-titrimetric method for the estimation of reducing 
sugars in blood, consisting in oxidising with iodic acid the cuprous 
oxide produced by reduction by about 100 mg. of the blood 
absorbed in blotting paper and clarified, and estimation of the 
excess of iodic acid by titration with thiosulphate in presence of 
an alkali iodide, gives satisfactory results provided the following 
points are attended to. All the reagents used must be absolutely 
pure. Notably the potassium chloride and uranium acetate 
used for preparing the clarifying solution should be specially 
purified, and the iodate is preferably prepared by oxidising 
potassium iodide with permanganate. Mercuric sulphate, or 
alcohol, or Patein’s reagent was found to give inferior results as 
clarifying agents, as they all retain a quantity of sugar, and at 
the same time partly compensate for this by allowing a certain 
amount of reducing substances originating from the albumin to 
remain in solution. Bang’s reagent exhibits these faults in a much 
less marked degree. The heating of the clarified blood with the 
iodate-copper solution should be continued for exactly four 
minutes, and heating by means of a current of steam generated 
under constant well-defined conditions in a 1500 c.c. flask containing 
a constant level of water is to be preferred to direct heating, as 
experiments showed that the method of heating had a considerable 
influence on the results. The errors should not on the average 
exceed 6% if all the above precautions are taken, and the estim- 
ation of a large number of samples to which known weights of 
invert-sugar had been added gave a mean of 97% of the added 
sugar actually found. G. F. M. 

24* 
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Acetol. I. A New Test for Carbohydrates. Oskar 

Baudisch and Harry J. Deuel ( J . Amer. Chem. Soc ., 1922, 44, 
1585 — 1587). — The test depends on the production of acetol from 
carbohydrates. An aqueous solution of the carbohydrate (0*1 
gram in 100 c.c.) is treated with solid sodium hydrogen carbonate 
(5 grams) and distilled nearly to dryness. With the carbohydrates 
which are more readily attacked, the solution in the distilling flask 
very quickly turns brown, and the distillate has a sweet odour. 
The residue in the flask after distillation has a strong typical 
caramel odour. The distillate is treated with o-aminobenzalde- 
hyde (30 mg.) and enough potassium hydroxide solution to give 
a distinctly alkaline reaction; after addition of a piece of porous 
plate, it is evaporated over a free flame to about 1/3 volume, 
cooled, and acidified with hydrochloric acid. Then solid sodium 
hydrogen carbonate is added until the solution is alkaline to litmus. 
The presence of acetol is shown by a strong blue fluorescence, 
which can be seen in daylight, but more readily in light of short 
wave-lengths such as that yielded by the iron arc. To confirm 
the test, the 3-hydroxy-2-methylquinoline may be extracted by 
shaking the solution several times with alcohol-free ether; the 
ethereal solution is dried with sodium sulphate, and the solvent 
removed. The colourless, needle-like crystals of 3-hydroxy- 
2-methylquinoline which remain dissolve readily in a little alcohol, 
and the fluorescence shows up strongly after the addition of water 
to the alcoholic solution. The sensitiveness of the reaction has 
not been determined except for dextrose, with which quantities 
as small as 5 mg. give a positive result. 

The test is shown by arabinose, xylose, ribose, lyxose, dextrose, 
fructose, mannose, galactose, glucosamine, lactose, sucrose, maltose, 
and dextrin, but not by acetoacetic acid, glycerol, p-hydroxy- 
butyric acid, lactic acid, starch, or glycogen. 

The formation of 3-hydroxy-2-methylquinoline when treated 
with o-aminobenzaldehyde and potassium hydroxide appears to 
be a specific reaction of acetol; it is not given by pure methyl- 
glyoxal, aldol, acetone, acetaldehyde, ethyl acetoacetate, croton- 
aldehyde, or ethyl alcohol. H. W. 

Estimation of the Cellulose Content of Wood and other 
Raw Materials by the Action of Chlorine and Carbon Tetra- 
chloride. E. Heuser and H. Casseus ( Papierfabr ., Fest-u. 
Auslandheft , 1922, 80 — 93; cf. A., 1921, i, 708; Frank, D.R.-P. 
323936). — 1*2 to 1*5 Grams of material of medium fineness are 
shaken with 50 c.c. of a saturated solution of chlorine in carbon 
tetrachloride for one to two hours, and the fibre is collected on 
a filter and washed successively with carbon tetrachloride, alcohol, 
and water. The lignin chloride is then dissolved out with a 2% 
solution of sodium sulphite, the residue washed with water, dried, 
and weighed. The product, which contains 3 — 3-5% of pentosan 
and 0-04 — 0-05% of ash, has a copper number of 0-8— 0*91 as 
compared with 3*14 — 3*23 by the older method. The yield of 
pure cellulose was 56%. Chemical Abstracts. 
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Estimation of oc-, p-, and y-Cellulose. Opfermann (Paper, 
1921, 28 , 19 — 25). — The cellulose content of the pulp is estimated 
as follows : 10 grams of pulp are covered with 50 c.c. of mer- 
cerising liquid (17 — 18% sodium hydroxide) and allowed to stand 
for thirty minutes. The fibre mass is then rubbed with 50 c.c. 
of water, filtered on a Buchner funnel with a fine cotton filter, 
and carefully sucked dry. The residue is washed with cold water 
until the wash- water no longer has an alkaline reaction; this 
usually requires ten to twelve washings, 50 c.c. of water being 
used each time. Finally, the a-cellulose is washed with hot dilute 
acetic acid, then with hot water (six to eight times), dried, and 
weighed, (3 -Cellulose is estimated by adding concentrated acetic 
acid to the alkaline filtrate until a marked acid reaction is pro- 
duced, when (3-cellulose separates in a finely divided state, and 
the colour of the brown filtrate becomes considerably lighter. 
To assist coagulation, the precipitate is heated on the water-bath 
at 100° until it settles. It is filtered on a fine cloth filter, washed 
six to eight times with hot water, transferred to a porcelain dish, 
dried, and weighed. y-Cellulose is estimated by difference. 

Chemical Abstracts. 

Determination of the Iodine Value of Aliphatic and 
Aromatic Unsaturated Compounds. D. Holde (Chem. 
Urngchau, 1922, 29, 253 — 254; cf. this vol., ii, 533). — Attention 
is directed to the different behaviour of the Hanus reagent with 
simple aliphatic oils such as sesame oil and mineral oils containing 
unsaturated cyclic structures. In the first case, even with varying 
excess of iodine, constant values are obtained, whilst in the second 
case variable values far above the theoretical are obtained with 
more or less considerable excess of the reagent. This is due to 
the rupture of bridge structures, and in certain circumstances the 
behaviour of an oil with excess of the Hanus reagent can be 
utilised to determine whether cyclic unsaturated compounds are 
present. G. F. M. 

The Sulphuric Acid Test for Liver Oils. J. C. Drummond 
and A. F. Watson (Analyst, 1922, 47, 341 — 348). — The substance 
present in liver oils which is responsible for the well-known purple 
coloration with sulphuric acid was found in the following species : 
Man, horse, ox, pig, cat, monkey, rabbit, guinea pig, chicken, 
duck, pigeon, rat, mouse, frog, shark, cod, haddock, ling, coal 
fish, dog fish, sprat, and skate. The substance appears to be a 
normal constituent of the liver, and is not derived from the bile 
or from products of autolysis or putrefaction. Evidence is pre- 
sented to show that it is probably derived from the food, although 
an examination of the stages in the food of the cod did not reveal 
its ultimate origin with certainty. The chemical nature of the 
substance has not been ascertained. It forms a low proportion 
of the unsaponifiable fraction, is not cholesterol, and probably 
not a member of the lipochrome pigments. It is thermo-stable 
in the absence of air or oxygen, but is rapidly destroyed by oxid- 
ation. The few properties of the substance which are known, as 
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well as the available data regarding its distribution in natural 
products, show certain resemblanoes to the unidentified dietary 
unit known as vitamin-A ; and, without assuming the identity of 
the two factors, it is suggested that the association may be of some 
significance. The colour test cannot be regarded as specific for 
liver fats, although they usually give the most intense reactions. 
The body fat and fat from other organs of animals, especially if 
they have been fed on liver oils, may give the reaction. 

H. C. R. 

Chemical and Physiological Investigation of the Fats 
and Lipoids of the Blood. II. The Kumagawa-Suto Method 
of Estimation of Lipoids. P. Lemeland (Bull. Soc. Chim . 
biol.y 1922, 4 , 300 — 321 ; cf. A., 1921, i, 633). — In the Kumagawa- 
Suto method, errors occur which are due to oxidation of the 
Unsaturated acids during the heating and drying processes, and 
to loss of volatile constituents of the total unsaponifiable matter. 
The author promises to describe a new technique for the estimation. 

E. S. 

Estimation of Small Quantities of Furfuraldehyde Colori- 
metrically. Paul Fleury and Gabriel Poirot (J. Pharm. 
Chim., 1922, [vii], 26 , 87 — 96). — Small quantities of furfuralde- 
hyde may be estimated colorimetrically with an accuracy of about 
±1% by means of the blue coloration which is formed in acidic 
medium with orcinol in a suitable solvent, preferably acetic acid, 
and is intensified by the presence of traces of iron. The reagents 
required are hydrochloric acid (d 1-19) containing 20 mg. of iron 
as ferric chloride per litre; glacial acetic acid containing 1 gram 
of orcinol in 1600 c.c., and a standard solution of furfuraldehyde 
containing 1 gram in 10 litres of 1% acetic acid. One c.c. of the 
standard >solution or of the solution to be estimated is mixed with 
4 c.c. of the acetic acid-orcinol solution and 5 c.c. of the hydro- 
chloric acid, and warmed for one minute in a water-bath. After 
keeping for thirty minutes, the maximum coloration is developed, 
and comparison is made with the standard in a Duboscq colori- 
meter. The reaction has a sensibility of about 4 mg. of furfur- 
aldehyde per litre. G. F. M. 

New Analytical Applications of Nessler’s Reagent. 
Characterisation of Ketones ; Estimation of Aldehydes. 

J. Bougatjlt and R. Gros ( J . Pharm . Chim., 1922, 26 , 5 — 11). — 
Certain ketones, such as acetone, methyl ethyl ketone, cyclo- 
hexanone, trimethylcycZohexenone, acetophenone, and p-methoxy- 
acetophenone, give with Nessler’s reagent in the cold a yellowish- 
white precipitate which dissolves in. acid or on the addition of 
potassium cyanide with liberation of the ketone. This reaction 
may be used for the detection of acetone in urine, by suspending 
a small capsule, containing 10 c.c. of Nessler’s reagent, over 200 c.c. 
of urine, previously acidified, the whole being covered by a bell-jar. 
The time required for the formation of a precipitate varies inversely 
as the concentration of the acetone in the urine. 
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Certain aldehydes react quantitatively with Kessler’s reagent 
according to the equation R*CH0+H 2 0+2I==2HI+R<X) 2 H, the 
iodine coming from the mercuric iodide. To a known volume of 
the aldehyde solution, corresponding with 0 01 — 0*05 gram of the 
aldehyde, is added an excess (about 30 c.c.) of Nessler’s solution, 
and 10 c.c. of sodium hydroxide solution. The mixture is well 
shaken, and after some time is neutralised with hydrochloric 
acid. A known volume of standard iodine solution is added, 
and then the excess of iodine is titrated back with standard 
thiosulphate solution. It is necessary to make a control estimation 
on the sodium hydroxide. Accurate results were obtained with 
formaldehyde, furfuraldehyde, benzaldehyde, and piperonaldehyde, 
but the method is not satisfactory for vanillin or acraldehyde. 

W. G. 

The U.S.P. Test for Acetone in Alcohol. J. W. E. Harrisson 
(J. Amer. Pharm. Assoc., 1922, 11, 16). — Some zinc salts and 
antimony compounds interfere with the test, which depends on 
the development of a violet colour in presence of sodium hydroxide 
and sodium nitroprusside. The best test consists in the addition 
of 1 c.c. of potassium hydroxide solution to 5 c.c. of the ethyl 
alcohol, followed by a solution of iodine in potassium iodide until 
coloration occurs; heat must not be used. A precipitate is 
obtained immediately if 0*25% of acetone is present. 

Chemical Abstracts. 

Analysis of Camphor Preparations. Maurice FRANgois 
and ISmile Luce (J. Pharm. Chim., 1922, [vii], 25, 500 — 507). — 
Tincture of camphor (French Codex) contains 10 grams of camphor 
dissolved in 90 grams of 90% alcohol, and should have a + 6*5° in 
a 200 mm. tube. The optical rotation varies somewhat with the 
strength of the alcohol, but, provided that the alcoholic concen- 
tration is correct, a lower rotation than that mentioned will indicate 
a deficiency in the camphor content or that artificial (inactive) 
camphor is present. The optical rotation of camphor decreases 
slightly with increase of temperature and in alcoholic solution the 
value decreases considerably for a decrease in the alcoholic con- 
centration. For instance, in absolute alcohol camphor has a D 
+43*0°, and in 90% alcohol a +39*66°. To ascertain whether a 
low value for the optical rotation of a sample of tincture of camphor 
is due to deficiency in camphor or to the presence of artificial 
camphor, 50 c.c. of the sample are evaporated under a bell- jar 
over sulphuric acid, the crystalline residue is dried for a further 
forty-eight hours over sulphuric acid, and its optical rotation then 
determined in alcoholic solution ; natural camphor has a D +43°. 
The alcoholic strength of tincture of camphor may be ascertained 
from the specific gravity, allowance being made for the fact that 
each 1% of camphor present increases the specific gravity by 
0*00116. W. P. S. 

Estimation of Cyanogen. Hidekichi Yanagisawa (J. 
Pharm . Soc. Japan , 1922, 369 — 377). — The method is based on 
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the conversion of cyanogen into ammonia. A cyanogen compound 
is heated with dilute sulphuric acid in a sealed tube at 200° during 
four hours ; after cooling, the product is transferred to a Kjeldahl 
flask, and after making alkaline with sodium hydroxide, the 
ammonia is distilled into i^/4- sulphuric acid; the excess is titrated 
with N /4-ammonia as usual. K. K. 

Comparison of Methods for the Estimation of Urea. 

J. Carra (Biochim. terapia sper ., 1921, 8, 225). — A comparison 
of various methods for the estimation of urea shows that a gravi- 
metric method based on the formation of a compound of 1 mol. 
of carbamide and 2 mols. of xanthydrol is extremely exact. The 
urease method is also excellent. Chemical Abstracts. 

Influence of Sodium Fluoride on the Estimation of Urea 
by the Xanthydrol Method. M. Polonovski and C. Auguste 
(Compt. rend. Soc. Biol., 1922, 86, 1027 — 1028; from Physiol . 
Abstr., 1922, 7 , 214). — The presence of sodium fluoride renders 
the results obtained by this method too high. This is probably 
due to the liberation by the acetic acid of hydrofluoric acid. The 
error may be avoided by the removal of the fluoride by calcium 
acetate. W. 0. K. 

Microchemical Detection of Tryptophan in the Plant. 

Fritz Kretz (Biochem. Z. } 1922, 130 , 86 — 98). — Tryptophan can 
be detected in plant-tissues by Furth’s modification of Voisenet’s 
reaction, if the tissues be preserved in a silica gel by soaking in 
sodium silicate and subsequent addition of concentrated hydro- 
chloric acid. Tryptophan is found in moulds and richly in the 
embryonic tissues of higher plants and in all other parts containing 
protein. H. K. 

Uric Acid. I. Examination of the Variables in the 
Folin add Wu Uric Acid Method. II. A Modification of 
the Folin and Wu Uric Acid Method. George W. Pucher 
(J. Biol. Chem., 1922, 52 , 317—327, 329— 334).— Using Folin and 
Wu’s method (A., 1919, ii, 308) for the estimation of uric acid in 
blood, only 75% of added uric acid was recovered. When, how- 
ever, the solution was heated before filtering the coagulated proteins, 
a recovery of 93% was obtained. E. S. 

Rapid Estimation of Uric Acid in Urine. E. Vaillant 
(Ann. Chim. Analyt ., 1922, [ii], 4 , 178 — 180). — The liquid is titrated 
with a standard iodine solution made by dissolving 3*78 grams of 
re-sublimed iodine and 15 grams of potassium iodide in a little 
water and diluting to 1 litre. Two c.c. of this solution oxidise 
0*005 gram of uric acid (to alloxan and urea). The analysis is 
carried out by measuring into a small tube 2 c.c. of iodine solution 
and 1 c.c. of carbon disulphide and allowing the urine to fall a drop 
at a time from a burette, shaking the tube after each addition, until 
the carbon disulphide becomes first pale rose and then colourless. 
The uric acid content per litre of urine is then calculated by dividing 
the number of c.c. used into 5. Sugar and small amounts of 
albumin do not interfere; larger amounts of albumin should be 
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removed by heating to coagulate and then filtering. If the urine 
is alkaline, a few drops of acetic acid are added; if it contains 
crystals of uric acid, it is warmed until they dissolve and the 
analysis is conducted at 26 — 30°. A. R. P. 

Direct Estimation of Uric Acid in Urine. Stanley R. 
Benedict and Elizabeth Franke (J. Biol Chem ., 1922, 52 , 387 — 
391). — The same reagents are employed as in the method for blood 
(this vol., ii, 405). To 10 c.c. of the diluted urine (containing 
0*16 to 0-30 mg. of uric acid) are added 5 c.c. of the sodium cyanide 
solution and 1 c.c. of the arsenophosphotungstic acid reagent. 
After five minutes, the mixture is diluted to 50 c.c. and the colour 
compared with a standard containing 0*2 mg. of uric acid similarly 
diluted to 50 c.c. Owing to the larger amount of uric acid present 
in urine than in blood, it is unnecessary to heat the solution. Of the 
other constituents of urine, albumin appears to be the only one 
which interferes with the reaction. This may be removed, if 
present, by coagulation by heat in the presence of a drop of acetic 
acid. E. S. 

Rapid Estimation of Quinine Salts. S. 6. Liversedge 
and F. W. Andrews (Pharm. J., 1922, 109 , 92 — 94). — Quinine 
in quinine salts is rapidly estimated by dissolving the alkaloidal 
salt in 20 c.c. of iVy5-sulphuric acid, a known excess of N /2- sodium 
hydroxide is then added and the liberated quinine extracted with 
ether saturated with water, and subsequently the excess of alkali 
titrated with N /5-sulphurie acid, using phenolphthalein as indicator. 
The amount of acid originally combined with quinine is thus 
determined, whence the percentage of quinine or quinine salt is 
obtained by calculation. If boric acid is present, hsematoxylin is 
used as indicator. G. F. M. 

Estimation of Small Quantities of Atropine in Blood- 
serum. H. C. van der Heyde (J. Lab. Clin. Med., 1922, 7, 
280 — 287). — Atropine was estimated in 1 c.c. of serum in maximum 
concentrations of 0*5%. Proteins are first precipitated with absolute 
alcohol, the precipitate being washed several times with absolute 
alcohol, and the alcoholic filtrates evaporated to dryness. The 
residue is treated with a small quantity of water and the solution 
filtered from fats on a microfilter. The dilution is then determined 
in which Mayer’s reagent (potassium mercury iodide) will just 
give a precipitate, and compared with control solutions of known 
dilution. Chemical Abstracts. 

Method for the Separation of Strychnine from Quinine. 

Norman Evers (Pharm. J ., 1922, 109 , 90 — 91). — A practically 
quantitative separation of strychnine from quinine is achieved 
by taking advantage of the fact that chloroform extracts strychnine 
hydrochloride from strongly acid aqueous solutions, but does not 
remove quinine hydrochloride under similar conditions. The 
solution of the mixed alkaloids is acidified with hydrochloric acid 
to make it about 2 N, and is extracted with five successive quantities 
of 50 c.c. each of chloroform. The chloroform extracts are united, 
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concentrated to 50 c.c., shaken with dilute aqueous ammonia, 
and evaporated to dryness. The residue is almost pure strychnine, 
and the quinine is extracted from the residual acid solution with 
chloroform after rendering alkaline in the usual way. G. F. M. 

Detection of Thymine in the Presence of Sugar. Harry 
J. Deuel and Oskar Baudisch ( J . Amer. Chem, Soc. y 1922, 44, 
1581 — 1584). — A modification of the method, described recently 
by Johnson and Baudisch (this vol., ii, 238) for the detection of 
thymine, is given which makes it applicable in the presence of 
sugar. For this purpose, the thymine is precipitated as the 
mercury salt by the addition of saturated mercuric chloride solution 
(10 c.c.) and sufficient sodium hydroxide solution to make the 
mixture distinctly alkaline. The precipitate is separated by means 
of a centrifuge, and, after pouring off the supernatant liquid, it is 
thoroughly mixed with about 100 c.c. of distilled water and again 
centrifuged. It is then suspended in water (100 c.c.) and decom- 
posed with hydrogen sulphide ; the precipitated mercuric sulphide 
is filtered and excess of hydrogen sulphide is removed by boiling 
the filtrate. The remaining liquid is cooled and made up to 
100 c.c. Oxidation of the thymine is effected by treating the 
solution with sodium hydrogen carbonate and ferrous sulphate 
in the presence of air and the test is completed as described pre- 
viously. Thymine in quantities of 10 — 15 mg. may readily be 
detected in the daylight, whilst as small a quantity as 1 mg. may 
be detected by the use of the iron arc light. H. W. 

Recognition of Proteins and Derivatives by Colour 
Reactions. M. A. Rakusin ( Biochem . Z., 1922, 130, 268 — 
281). — The author has examined a large number of animal and 
vegetable proteins, ferments, and toxins in respect of their behaviour 
towards^ eight colour reagents, namely, biuret, Millon’s, xantho- 
protein, Liebermann’s, Adamkewitsch’s, Moliseh’s, Pettenkofer’s, 
and Os tromysslenski ’ s , and the behaviour towards the sulphur 
reaction of Vohl and Rakusin. Each protein corresponds with 
a definite complex of reactions. H. K. 

Estimation of Small Amounts of Albumin in Urine. 

G. Gerard' (Bull. sci. pharmacol. , 1921, 28, 466 — 467 ; from Physiol . 
Abstr., 1922, 7, 158—159). — Ten c.c. of urine are placed in each 
of two test-tubes. One is warmed and a few drops of trichloro- 
acetic acid are added, giving the usual turbidity when albumin is 
present. To the other there is added drop by drop officinal spirit 
of peppermint. The tube and contents are shaken after each 
drop is added, and the turbidity of the two tubes is compared. 
When the opacity of both is alike, the test is completed. The 
author has found that 1 drop of the alcohol used is equivalent to 
0*04 c.c. of albumin. No results are given. W. 0. K. 

The Differential Precipitation of the Proteins of Colos- 
trum and a Method for the Estimation of the Proteins in 
Colostrum. Paul E. Howe (J. Biol Chem 1922, 52, 51 — 68). — 
When cow’s colostrum is precipitated by addition of successive 
small quantities of sodium sulphate, a precipitation curve is 
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obtained which shows three “ critical zones ” at which increases 
in the concentration of sodium sulphate cause only small increases 
in the amount of protein precipitated. These zones occur at 
concentrations of 13*5 — 14*5, 17*f — 18-4, and 21 — 22% of sodium 
sulphate. Up to concentrations of 13 5% euglobulin is precipi- 
tated, between 14-5 and 17*4% a mixture of caseinogen and 
^-globulin I is obtained, whilst the precipitate produoed between 
18*4 and 21% is termed ^-globulin II. After removal of euglobulin, 
caseinogen may be precipitated separately by addition of either 
acetic acid or alum. Total precipitation, including albumin, is 
effected by means of trichloroacetic acid. By combining these 
precipitations with Kjeldahl estimations on the filtrate before and 
after precipitation, a method for the estimation of the proteins of 
colostrum and of milk is developed (cf. Woodman, A., 1921, i, 625). 

E. S. 

Estimation of Globulins in Blood-senim. • R. R. Henley 
( J . Biol. Chem.y 1922, 52, 367 — 375). — Two methods are described. 
In the first, the globulins are precipitated by saturation with 
magnesium sulphate and the non-globulin nitrogen is estimated 
in the filtrate. The difference between this and the total nitrogen 
gives the globulin nitrogen. In the second method, the globulins 
are precipitated by half saturation with ammonium sulphate, 
filtered, dissolved in salt solution, and again precipitated. The 
precipitate is once more dissolved in salt solution and the globulins 
are finally precipitated by boiling, one or two drops of 10% acetic 
acid being added if necessary. The precipitate is then filtered on 
to a tared, hardened filter-paper, washed, dried at 100°, and weighed. 
The results obtained by both methods vary slightly according to 
the dilution employed, but are otherwise in agreement with those 
obtained by Cullen and Van Slyke’s method (A., 1920, ii, 398). 

E. S. 

New Method for the Detection of Bile Pigments. Ax. 

Ionescu and C. Pop (Bui. Soc. Chim. Romania , 1922, 4, 20 — 26). — 
The following method is recommended as a quick and satisfactory 
means of detecting bile pigments in urine. To 10 c.c. of the urine 
are added 2 c.c. of a 0-5% solution of albumin and a few drops of 
10% acetic acid. The mixture is boiled and filtered. The pre- 
cipitate is washed with water and to it on the filter-paper is added 
one drop of a mixture of 4 c.c. of 6% potassium dichromate and 
1 c.c. of 20% sulphuric acid. If the urine contains bile pigments 
the yellow precipitate turns a green or bluish-green colour. The 
depth of the colour depends on the amount of pigment present. 
The reaction is characteristic and very sensitive and is not given 
by other normal or abnormal urinary pigments. W. G, 

Estimation of Bilirubin in Human Serum. The Ehrlich* 
Prfischer Reaction. J. S. Thannhauser and E. Andersen 
(Deut. Arch. klin. Med., 1921, 137, 179 — 186; from Chem. Zentr ., 
1922, ii, 425). — The colorimetric method of Hijmans van den Bergh, 
in which, after precipitation of protein from serum by means of 
ethyl alcohol, bilirubin is directly combined with diazobenzene- 



B. $72 


ABSTRACTS OF CHEMICAL PAPERS. 


sulphonic aoid, is considered to be inexact owing to precipitation 
of a portion of the bilirubin by ethyl alcohol and also owing to the 
coloration obtained differing from that of the test solution. The 
latter difficulty can be avoided by the presence of excess of mineral 
acid. Directions are given for the estimation of bilirubin in 
different sera. G. W. R. 

Estimation of Trypsin. A Modification of Gross’s 
Method. Sotaro Kai (J. Biol. Ghent ., 1922, 52, 133—136).— 
The relative strengths of trypsin are estimated by measuring the 
time taken by equal amounts of each to digest 25 c.c. of a casein 
solution, the time of digestion being inversely proportional to the 
concentration of trypsin. The end-point of digestion is determined 
by adding a sodium hydroxide-acetic acid solution to test portions 
withdrawn from time to time, no precipitate being produced when 
digestion is complete. By arbitrarily choosing one preparation as 
standard, the concentrations of others may be expressed in terms 
of this. E. S. 

Acidosis. XVIII. Estimation of the Hydrogen Carbonate 
Concentration of the Blood and Plasma. Donald D. Van Slyke 
(«/. Biol. Ghent., 1922, 52, 495 — 499). — Two methods are described. 
In the first, total carbon dioxide is estimated by Van Slyke and 
Stadie’s method (this vol., ii, 78) and P n either electrometrically or 
colorimetrically by Cullen ’s method (following abstract) . The hydro- 
gen carbonate concentration is then calculated from the equation 
[BHCO 3 ]=[CO 2 ]/(l + 10 p * l “ p n), which is derived from [H’]= 
K' . [H 2 COo] /[BHCO3], P k . being the negative logarithm of K’. 
The second is a titration method. One c.c. of plasma is treated 
with 5 c.c. of 0*01V-hydrochloric acid and shaken in a 100 c.c. 
round flask to remove carbon dioxide. It is then brought back 
to the original alkalinity by the addition of 0-0 IV- sodium hydroxide, 
phenol-red being used as indicator and 1 c.c. of the original plasma 
as standard. Sodium chloride solution (0*9%) is used for the 
preparation of the standard acid and alkali, and also for the dilution, 
where necessary, of the plasma. Special precautions must be ob- 
served to prevent loss of carbon dioxide from the standard. E. S. 

Acidosis. XIX. Colorimetric Estimation of the 
Hydrogen-ion Concentration of Blood Plasma. Glenn E. 
Cullen (J. Biol Ghent., 1922, 52, 501— 515).— The hydrogen-ion 
concentration of diluted plasma or serum is estimated colorimetric- 
ally at 20° by comparison with Sorensen’s phosphate standards, 
using phenol-red as indicator, and is then converted into that 
for undiluted plasma at 38° by use of an empirical factor. The 
latter has been determined by direct comparison of colorimetric 
with electrometric estimations, and has been found to be constant 
for plasma of the same species. It is different, however, for plasma 
of different species and also for plasma and serum of the same 
species. The success of the method depends on the use of a 
technique, which is described in the original, to prevent the loss 
of carbon dioxide during both the preparation .of the plasma and 
the estimation. E. S. 
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The Reflexion of X-Rays by Crystals. R. Dardord (J. 
Phys. Radium , 1922, [vi], 3, 218 — 220). — When X-rays are reflected 
from a cylindrical crystalline surface, such as may be obtained by 
bending a sheet of mica, the analogy between the reflexion of X-rays 
and light becomes closer ; the only difference is that the reflexion 
of the former is selective. An image of a rectilinear source of 
X-rays may be obtained from a cylindrical surface and received 
on a photographic plate. The theory of the formation of the 
image is discussed and this verified experimentally. W. E. G. 

Errors arising in the Measurement of Unsymmetrical 
Spectrum Lines. T. R. Merton and D. N. Harrison (Proc. 
*Woy. Soc., 1922, \A], 101, 431 — 434). — One of the most serious 
^sources of error in the measurement of the spectrum lines by 
juxtaposition of an arc spectrum is the drift of the spectrum across 
the plate due to cither mechanical displacement or changes in 
the temperature of prism or grating. The methods frequently 
employed to reduce these errors are not satisfactory for unsym- 
metrical lines. It is shown that the position of the maximum of 
an unsymmetrical line in the case of a uniform drift lies at the 
intersection of the intensity distribution curves at the beginning 
and the end of the exposure, and hence in the comparison with 
symmetrical lines, errors amounting to a large fraction of the dis- 
placement may easily occur. For this reason, the spectra of gases 
at low pressures, in which the lines are known to be symmetrical, 
are to be preferred as standards of wave-length. W. E. G. 

Atomic Hydrogen and the Balmer Series Spectrum. 

R. W. Wood (Phil. Mag., 1922, [vi], 44, 538 — 546). — From the inves- 
tigation of the hydrogen spectrum developed by an electric discharge 
in long vacuum tubes containing hydrogen (A., 1921, ii, 665), it 
is concluded that the secondary spectrum is emitted by the hydrogen 
molecules, the Balmer series by the atoms. The latter series has 
been extended to the 20th line by abolishing the secondary spectrum 
and the faint continuous background of illumination and employing 
a sufficiently long exposure. It appears extremely probable that 
the part played by water vapour in enhancing the development 
of the Balmer series consists in supplying a “ poison ” (oxygen) 
to the catalysing wall of the discharge tube, thus permitting a 
high concentration of atomic hydrogen in the tube under the action 
of a heavy discharge. With a feeble discharge, the secondary 
spectrum predominates, as atomic hydrogen is not formed sufficiently 
fast to overtake the catalysing power of the tube wall. The white- 
ness of the discharge when the discharge tube is immersed in 
liquid air, observed by Merton, is due to the increased catalysing 
power of the wall at low temperatures. The catalysis theory is 
yoL. exxir. ii. 25 



ii. 674 


ABSTRACTS OF CHEMICAL PAPERS. 


likewise applicable to explain the characteristic spectrum developed 
when air or nitrogen is admitted to the discharge tube containing 
hydrogen, and the more complete development of the Balmer series 
in the solar corona and probably in nebulae. The wave-lengths 
of the components of the doublet H y were found to be 4340-494 
and 4340-435 1. A. J. S. G. T. 

The Emission Spectrum of Monatomic Iodine Vapour. 

St. Landatj-Ziemecki (Phil. Mag., 1922, [vi], 44, 651 — 656).— The 
band spectrum of iodine vapour at low temperatures showed distinct 
maxima at W 422, 404, 395, 387, 380, 373, 368, 363, 340, 325, 323, 
320, 319, 312, 310, 306, 304, 302, and 299 up. The band spectrum 
became gradually fainter and the line spectrum developed as the 
temperature was raised. At 960 — 1000°, corresponding with 
almost complete dissociation of the iodine molecules, the band 
spectrum disappeared entirely and was replaced by the line spectrum, 
due to atomic iodine vapour, and consisting of wave-lengths 4868, 
4769, 4680, 4324, 4132, 4100, 3384, 3281, 3081, 2879, 259% 
2583, and 2566 A. Of these, A 3281 A. is certainly new. It is conJ 
eluded that the band spectrum originates in the molecule, and the* 
line spectrum in the atom. J. S. G. T. 

The Spectrum of Helium in the Extreme Ultra-violet. 

Theodore Lyman ( Nature , 1922, 110, 278—279; cf, Fricke and 
Lyman, A., 1921, ii, 362). — When an improved apparatus is used, 
the line at 584*4 is of very great strength, and is accompanied by 
three new lines at 537-1, 522*3, and 515*7, of which the intensities 
decrease with the wave-length in a manner strongly suggesting a 
series relation. The spacing of these lines on the frequency scale 
is identical with that of the first four lines in the singlet principal 
series. The line at 584 is therefore regarded as the first member 
of a principal series, oS—mP. The wave-lengths of the new lines, 
however, are not in complete agreement with the accepted values 
of the resonance and ionisation potentials. A. A. E. 

Some Spectrum Lines of Neutral Helium derived theoretic- 
ally. Ludwik Silberstein (Nature, 1922, 110, 247—248).— 
Owing to the prohibitive nature of the general problem of three 
or more bodies, Bohr’s quantum theory can account only for those 
spectrum lines which form a series of the simple Balmerian type, 
that is (apart from X-ray spectra of the higher atoms), only those 
of atomic hydrogen and ionised helium. An attempt is therefore 
made to obtain a special solution to the problem in the case of 
neutral helium, the spectrum of which, containing some 105 lines, 
has not been accounted for theoretically. Assumption that the 
nucleus and the two electrons are always collinear with each other, 
the latter describing two equal and oppositely situated ellipses 
round the former, is evidently erroneous, since the corresponding 
formula does not cover a single observed line of helium. On the 
other hand, assumption that the mutual perturbation of the two 
electrons is negligible yields a spectrum formula which covers 
about forty lines of the spectrum of neutral helium, and will 
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probably be found to cover fifty more lines. It therefore appears 
that the electrons within the atom do not repel each other even 
with a small fraction of the force usually attributed to them. 
Lithium appears to yield similar, although less striking results. 
It is concluded that the field of force of a bound electron is entirely 
engaged by the nucleus, at least in the case of helium and probably 
lithium, but possibly also in that of the higher atoms. A. A. E. 

Spectrum Lines of Neutral Helium. W. M. Hicks ( Nature , 
1922, 110, 309). — The constitution of the secondary spectrum of 
hydrogen may bo examined by a method similar to that used by 
Silberstein (preceding abstract) for helium. Practically the whole 
of this spectrum depends on the sequence of the Balmer series. 
If f(m) denote the rath sequent, the wave-length of any line is of 
the form S where the k m are positive or negative integers. 
The spectrum is a kind of linkage spectrum in which the usual 
links are replaced by the separations between the successive lines 
of the primary, namely, 5331-57, 2467-75, etc. In Silberstein’s 
theory, as in all orbital theories, the two electrons are considered 
to be moving independently, and each to pass between two of its 
corresponding paths ; if, however, the combined change of energy 
is radiated, these two events must be simultaneous. A. A. E. 

Ionisation in the Solar Atmosphere. Henry Norris 
Russell (Astrophys. J 1922, 55, 354—359). — Barium is much 
more highly ionised in the sun than sodium, although their ionisation 
potentials are the same. The absorption of photospheric radiation 
by atoms in the solar atmosphere tends to increase the degree 
of ionisation, both directly, by shifting an electron into a position 
from which its removal is easier, and indirectly, when enhanced 
lines are absorbed, by getting the ionised atoms into states in 
which they are probably less likely to combine with electrons. 
The case of lithium, however, is anomalous. Barium lines and 
enhanced rubidium lines in the solar spectrum are tabulated. The 
ionisation potential of manganese (7-6 volts) agrees well with the 
value predicted from the behaviour of its lines in the solar spectrum. 

A. A. E. 

The Spectrum of Glucinium and its Noteworthy Relation 
to the Spectrum of Aluminium. L. C. Glaser (Ann. Physik, 
1922, [iv], 68 , 73 — 88). — Employing the arc or spark between 
electrodes of glucinum, the author has investigated the spectrum 
of the metal in the visible and ultra-violet regions. The line 
spectrum observed confirms, with certain limitations, the previous 
measurements of Rowland and Tatrall. In the region XX 5500 — 
4900 A., no lines, apart from those constituting part of the band 
spectrum, attributable with certainty to glucinum, were observed. 
The line spectrum observed was constituted of XX 4607 ?, 4600 ?, 
4572, 4486-7?, 4277-8?, 4263-6?, 4216-0, 4079-0, 3994-0, 3936-0, 
3909-3, 3891-0. A more accurate measurement of the strongest 
line, A 4572, gave the result 4572-73±0*0098 A., in terms of the 
normal international iron spectrum. Attention is directed to 

25—2 



ti. 676 


ABSTRACTS OB OHBHIOAL PAPERS. 


certain analogous physical features characterising the production 
of the band spectra of glucinum and aluminium. The wave- 
lengths of the constituent bands in the spectra of both elements 
are tabulated, and it is remarked that there is considerable agree- 
ment between the respective first differences of wave-lengths of 
successive lines in corresponding bands in the two spectra. 
Deslandre’s rule is true only as a first approximation. Attention 
is also directed to the approximate constancy of certain numerical 
values calculated from the wave numbers of the heads of the bands 
AA4708 and 4842 in the case of the glucinum and aluminium 
spectrum, respectively. It is concluded that the atomic structures 
of glucinum and aluminium, so far as the emission of their band 
spectra is concerned, arc the same. •). S. G. T. 

The Band Spectra of Cadmium. Erik HulthUn and 
Ernst Bengtsson (Compt. rend., 1922, 175, 423 — 426).— Two 
systems of bands have been measured at A =4500 and A— 4300 
and their structures studied. The results show that the bands 
of the elements zinc, cadmium, and mercury can be embodied 
in the same expressions, and the constants of the scries in the 
bands of cadmium are given. W. G. 

A Continuous Spectrum from Mercury Vapour. C. 1). 

Child (Astrophys. J ., 1922, 55, 329 — 344; cf. A., 1921, ii, 3). — 
A continuous spectrum identical with the fluorescence spectrum 
is emitted in addition to the ordinary line spectrum when («) the 
temperature of the vapour is above 120° and below 300—400°, 
depending on the pressure, (6) the pressure is above 1 mm., (c) the 
current density is low, ( d ) very little air or other contaminating 
gas is present. Ionisation of the vapour is not, however, necessary. 
Jt is suggested that the carriers of the spectrum are molecules 
consisting of two or more atoms, which emit the fluorescence 
spectrum as a result of excitation by ultra-violet radiation A 2536 
emitted by atoms struck by electrons with energies corresponding 
with at least 4*9 volts. The ionisation potential for mercury 
appears to vary with the temperature, reaching a minimum at 
about 140°. ' Above 120°, mercury vapour reacts with air to form 
a dark compound ; the reaction is associated with the appearance 
of the continuous spectrum. A continuous spectrum of sodium, 
much fainter than the line spectrum, has also been observed. 

A. A. E. 

The Lanthanum Violet Bands and the Associated Lines. 

Junz6 6kubo (Sci. Rep. Tohoku Imp. Univ., 1922, 11, 95 — 104). — 
The edges of the bands in the violet and green regions of the 
lanthanum spectrum consist of closed doublets, and the edges of 
these are determined accurately in order to seek a relation between 
the band and line spectra. The best conditions for observing 
the bands and diffused lines are obtained when the temperature 
of the arc is low, or by using lanthanum as the negative electrode 
with a moderate current; under these conditions, the sharp lines 
are comparatively faint. It was found that one pair of double 
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lines exists nearly midway between the corresponding heads of 
each series of bands, and another between the heads of successive 
series so that the bands are not independent of each other. By 
the introduction of the quantum theory, the conclusion is drawn 
than the lanthanum violet bands are emitted as a consequence 
of the molecular rotation when line emission takes place in the 
atom, thus accounting for the double structure of the bands. 

W. E. G. 

The Arc Spectra of Gallium and Indium. H. S. Uhler 
and J. W. Tanch (Astrophys. «/., 1922, 55, 291 — 301). — By the 
use of a concave grating with 590 lines per mm. and a radius of 
curvature of 640 cm., accurate determinations were made of the 
wave-lengths for air and the vacuum wave numbers of twenty- 
three gallium lines and thirty-four indium lines, A 4511 to A 2170. 
All the gallium lines and twenty-eight of the indium lines were 
found to belong to the two subordinate series, for each of which 
from five to eight terms were identified. Four indium lines, pre- 
viously supposed to be single, were resolved. An attempt to 
obtain the absorption spectrum of indium vapour gave only the 
, two strongest lines, A 4511 and A 4102. A. A. E. 

Optical Experiment Demonstrating the Bragg Method of 
Crystal Analysis. Bilfried Quarder (Physikal. Z., 1922, 23, 
350 — 352). — An optical analogue to the distribution of intensities 
in the various orders of X-ray spectra reflected from the 1, 1, 1, 
planes of sodium chloride or the 1,0,0 planes of zinc sulphide is 
afforded by the use of a photographic grating consisting of equally 
spaced, alternately thick and thin lines. By reducing the grating 
aperture, broadening of the lines occurs, a result analogous to the 
broadening of the lines in the X-ray spectrum, occurring on 
powdering the diffracting crystals, as observed by Debye and 
Scherrer (A., 1917, ii, 437). J. S. G. T. 

Spectra of X-Rays and the Theory of Atomic Structure. 

IV and V. D. Coster (Phil Mag. t 1922, [vi], 44, 546— 573).— In 
continuation of previous work (A., 1922, ii, 491), the author has 
investigated the X-series of the characteristic X-ray spectra of 
the rare elements from lanthanum (atomic number 57) to lutecium 
(atomic number 71). In general, the lines for these elements are 
much sharper than those for elements of lower atomic number, 
and most of the stronger lines are accompanied by fairly intense 
satellites. Measurements have been made of a great number of 
lines which may be arranged in a simple diagram and are con- 
veniently referred to as diagram lines, a number of non-diagram 
lines, and some absorption discontinuities. The measured fre- 
quencies of the diagram lines are in agreement with results to be 
anticipated from Bohr’s theory of the successive development of 
the shells of electrons in the various atoms. Most of the non- 
diagram lines lie on the short wave-length side of an intense diagram 
line, and the difference of frequency between the two lines is 
approximately proportional to the atomic number of the element. 
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A theoretical discussion is given of the origin of the non-diagram 
lines and of the fine structure of the absorption discontinuities. 
In criticism of the views of Wentzel (this vol., ii, 249) in this con- 
nexion, experimental results have been obtained showing that the 
assumption of the successive ionisation of the inner shells of the 
atom is untenable, and that part of the non-diagram lines are 
emitted by atoms which have lost more than one electron at the 
same time by the impact of a single high-speed (3-particle. An 
explanation is given of the origin of some non-diagram lines lying 
on the long wave-length side of diagram lines, and it is suggested 
that these lines should appear both in the emission and in the 
absorption spectra. J. S. G. T. 

Analysis of the Electronic Structure of the Elements. 

A. Dauvillier (J. Phys. Radium , 1922, [vi], 3, 221 — 251). — The 
author has investigated the L-series of lines in the characteristic 
X-ray spectra of uranium, gold, platinum, iridium, osmium, tungsten, 
and antimony, and the X-lines in the spectra of copper and 
molybdenum (cf. A., 1921, ii, 669; this vol., ii, 43, 101, 559). The 
numbers of observed lines have been at least doubled, and owing 
to the correction of certain errors, it is shown that Sommerf eld’s 
theory is applicable to the calculation of the frequencies of these 
lines. The results have been applied to determine the energy 
levels of the atoms of most of the elements and afford a complete 
qualitative explanation of their absorption spectra; they have 
likewise been correlated with the ionisation potentials of certain 
gases and metallic vapours, by the application of the quantum 
hypothesis. The numbers of electrons in the various corpuscular 
layers of the respective elements have been calculated, and it is 
shown that the number n of such electrons is related to the quantum 
number t characterising the layer by the equation ti=2t 2 . A theory 
is advanced to account for the complex structures of the K and L 
series of lines in the X-ray spectra of the light elements, and these 
spectra are, by the aid of the theory, correlated with the corre- 
sponding spectra of the elements in the visible region. The 
variation of atomic volume and chemical valency of the elements, 
as shown by the periodic table, is also at least partly explained by 
the theory developed. J. S. G. T. 

The Absorption Spectrum of Potassium Vapour. 

Snehamoy Datta (. Proc . Roy. Soc ., 1922, [A], 101, 539—547).— 
The principal series lines in the absorption spectrum of potassium 
vapour have been measured up to m = 42 (compared with m=24 
previously). Satisfactory agreement is shown between the 
measured frequencies and those calculated by the series formula 
p 1 (w)=35008480—109736*l/(m+l*29667— 0-06154/m) 2 , except for 
m= 3 and w= 39 to 42. The value for m=3 is abnormal, and the 
latter values receive a possible explanation along the lines of Som- 
merfeld’s assumption of the occurrence of collisions between the 
electrons emitted from the atom and other electrons or atoms. The 
first seven members of the principal series have been resolved, 
compared with five previously. New absorption lines, first 
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appearing at 20 mm. pressure, and apparently not corresponding 
with known lines in the emission spectrum, were found at higher 
pressures. The combination lines Is — 2 d and Is — 3d were found 
to be absorbed, the first as a pair, confirming the presence of a 
satellite to the lines of the diffuse series. The appearance of these 
absorption lines contradicts the selection principle. J. S. G. T. 

Absorption of Potassium Vapour in the Associated Series. 

A. L. Narayana and D. Gunnaiya (Nature, 1922/ HO, 250). — 
Traces of absorption occur at about 1100°. In the diffuse series, 
distinct traces of absorption have been detected; the bands 5780, 
5340, 5300, and 5100 apparently correspond with 5782, 5340, 
5323, and 5100 of (2 p — m.a). A. A. E. 

Absorption of Light by Sodium and Potassium Vapours. 

George R. Harrison (Proc. Nat. Acad. Sci ., 1922, 8, 260 — 263). — 
Vapour density alone determines the development* of the continuous 
absorption spectrum of sodium vapour. No visible effect is attribut- 
able to hydrogen present in pressures up to 400 mm. of mercury. 
Absorption begins at the last resolved line of the principal series. 
No definite break in the continuous absorption spectrum was 
observed, but the absorption decreases rapidly with decreasing 
wave-length, the region A 2200 A. being one of the most transparent 
regions studied. With unsaturated sodium vapour, the band 
spectrum is much weaker than the line and continuous spectra. 
It is suggested that the bands are due to loose molecular aggregates. 
Fluorescence, which was marked in saturated vapour, disappeared 
on superheating the vapour. The continuous absorption spectrum 
of potassium vapour resembled that of sodium. J. S. G. T. 

The Absorption and Fluorescence Spectra of Benzene. 

Victor Henri (J. Phys. Radium, 1922, [vi], 3, 181 — 211). — The 
ultra-violet spectrum of benzene has been studied over pressures 
ranging from 0*01 to 65 mm. At the low pressures the absorption 
bands are resolved into a series of narrow bands, about 0*15 A. 
apart, which fuse very readily on passing a certain limited pressure. 
They are distributed in eight groups, of which only five are visible 
at 001 mm. More than 350 bands have been counted. 

The application of Bohr’s theory to the study of these band 
spectra permits of their classification into four series, each band 
being given by an equation of the form i jk=A — B+na— (pb+p 2 b')-\- 
a (m 2 —q 2 ), in which A, B, a, b, b ', and a are constants and n, p, m, 
and q whole numbers. The intensities of the heads of the bands 
are greatest for p — 0 and diminish rapidly as p increases, whieh 
is in agreement with the theory. The coefficients deduced from 
the results of the ultra-violet absorption are available for the 
calculation of the infra-red absorption spectra of benzene. The 
terms A and B are due to electronic movements and do not enter 
into the frequency of the infra-red absorption bands, for which a 
simple formula is deduced, 1 /K—an—bp; the agreement between 
the calculated and experimental values is very satisfactory. The 
moment of inertia of the benzene molecule (/=l*45x lO" 3 ^ is 
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derived from the value of the constant a and compared with that 
calculable from the crystal models of benzene derivatives deduced 
by Bragg. 

The ultra-violet spectra of liquid benzene and its solutions 
correspond closely with the spectra of the vapour, except for a 
slight shift towards longer wave-lengths. On dilution, the specific 
effect of the solvent becomes more marked, the bands widen and 
move towards, the red; this effect, which is analogous to the Stark 
effect, may be due to the action of an intense electric field of the 
solvent molecules. The displacement does not bear any relation 
to the dielectric constant of the solvent. The fluorescent spectrum 
of liquid benzene consists of six bands, which are excited by mono- 
chromatic light of wave-lengths lying within the benzene absorption 
bands D, E , F, 0, and H ; lines which correspond with the A and B 
absorption bands do not excite any fluorescence. The molecules 
absorbing the monochromatic light do not return to their original 
state on the emission of the fluorescent light, and the fluorescent 
bands lie towards the red with respect to the absorption bands. 
When the vapour of benzene is subjected to a high frequency 
discharge, a new absorption band appears (A=2750*5 A.). 

W. E. G. 

The Ultra-violet Absorption Spectra of Dihydric Phenols. 

P. W. Klingstedt (Compt. rend., 1922, 175, 365 — 367). — The quanti- 
tative study of the absorption spectra of dihydric phenols in hexane 
solution has given new results. Diagrams of the normal spectra of 
phenol, resorcinol, catechol, and quinol are given. These show that m- 
and o-derivatives yield results similar to those obtained with phenol, 
whilst the p-compound possesses a series of eight distinct bands 
in place of three exhibited by the other substances. This is a 
general result, as shown by the spectra of other benzene derivatives. 
The spectra are considerably modified by the solvents used, 
especially by alcohol; the authors consider that, as alcohol has 
been used for much work on absorption spectra, the observations 
should be repeated with hexane solutions. H. J. E. 

Phosphorescent Zinc Sulphide containing Copper. B. 

Gudden and R. Pohl (Ann. Physik, 1922, [iv], 68, 154—156). — 
Wilde has recently investigated the variation of the dielectric constant 
of phosphorescent zinc sulphide containing copper due to illumin- 
ation, a phenomenon previously studied by the authors and by 
Molthan. Briefly, the results indicate that the increase in the value 
of the dielectric constant due to illumination is a maximum at about 
140°. The effect is small at high temperatures. Temporary fluctu- 
ations of the effect at all temperatures, and for all exciting wave- 
lengths, is correlated with the luminosity of the phosphorescent sub- 
stance. Regarding the phenomenon as originating in certain centres 
of excitation surrounding the relatively few copper atoms present, 
it follows that the effect must decrease with increasing temperature, 
and increase to a limiting value with decrease of temperature. 
The occurrence of the experimentally determined maximum at 
140° is explained by assuming that the mobility of the electrons 
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within the excited centres diminishes as the temperature is reduced, 
an assumption which is in accord with other experimental results. 
The failure to detect the effect in other varieties of these phos- 
phorescent substances is regarded as a matter of accuracy of 
measurement. J. S. 6. T. 

Fluorescence, Photochemical Action, and Einstein’s Law. 

Fritz Weigert (Z. Physik, 1922, 10, 349 — 351). — A theoretical 
paper in which the author criticises Perrin’s theory of fluorescence 
(cf. A., 1918, ii, 418; 1919, ii, 177). The part played by oxygen 
in the photochemical change of most fluorescent substances demon- 
strates the independence of the fluorescence and the sensitivity 
to light. For example, an oxygen-free solution of fluorescein is 
stable to light. The photochemical reaction velocity decreases 
with increasing partial pressure of oxygen, whereas the brightness 
of the fluorescence is unaffected. The experiments of Wood and 
Pringsheim are to be explained along these lines: Einstein’s law 
cannot be applied to these photochemical processes, since under 
the most favourable conditions 200 energy quanta are necessary 
for the absorption of one molecule of oxygen by the fluorescent 
substance. W. E. G. 

Ionisation of Potassium Vapour by Light. R. C. William- 
son (Proc. Nat. Acad . Sci., 1922, 8, 255 — 260). — By employing a 
jet of hot potassium vapour, directed into a cool vacuum chamber 
and traversed by a pencil of light derived from a mercury arc in 
quartz, evidence has been obtained of the ionisation of potassium 
vapour by light. The limiting long wave-length (A. 2856 A.) of 
the exciting radiation can be calculated from the ionising potential 
V by the quantum relation Ve=hv. Below this limit, the ionising 
power of the radiation increases continuously as the wave-length 
decreases. J. S. G. T. 

Rise of y-Ray Activity of Radium Emanation. F. P. Slater 
(Phil. Mag., 1922, [vi], 44, 300 — 304; cf. this vol., ii, 13). — Curves 
are given showing the rise of y-ray activity from pure radium 
emanation when enclosed by lead and aluminium of varying thick- 
nesses. The fraction of the ionisation due to radium-B when in 
radioactive equilibrium with radium -C has been deduced by trial 
for thicknesses of lead up to 20 mm. The data have been utilised 
in deducing the absorption coefficients of the heterogeneous 
y-radiation from radium-B. W. E. G. 

The Distribution of Radioactive Substances in Solutions. 

Hilary Lachs and Mathilde Wertenstein ( Physikal. Z. y 1922, 
23, 318 — 322). — In alkaline or neutral solutions of polonium, 
radium-B, radium-B, and radium, allowed to remain for a period 
of hours, the radioactivity exhibited at various depths increases 
as the depth increases. In acid solutions, the radioactivity is 
very approximately uniformly distributed throughout the solution. 
No conclusive results were obtained with solutions of radium- A, 
-B, and -C. The effects are attributed to the presence of minute 
particles, derived from the air or the vessel, in the solutions, the 

25* 
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radioactive material being adsorbed by these particles. The 
results are applied to explain the low values obtained by Paneth 
for the diffusion coefficient of polonium in neutral and alkaline 
solution, and of thorium -2? in alkaline solution. J. S. 6. T. 

The Disintegration of Elements by a-Particles. (Sra) E. 
Rutherford and J. Chadwick (Phil Mag,, 1922, [vi], 44, 417 — 
432). — The nature of the particles ejected from various elements by 
bombardment with swiftly moving a-particles (cf. A., 1921, ii, 293), 
has been investigated by determining the deflexion of the particles 
in a magnetic field. The results show that the particles ejected 
from aluminium, phosphorus, and fluorine consist of positively 
charged hydrogen nuclei. The same is also probably true of boron 
and sodium. The ranges of the particles ejected, in the forward 
and backward directions, from nitrogen, aluminium, boron, fluorine, 
sodium, and phosphorus have been more accurately determined. 
In all oases, hydrogen particles were ejected in all directions, and 
the maximum range in the backward direction was less than in the 
forward direction. The maximum ranges, in cms. of air, of the ejected 

? articles, in the forward and backward directions, respectively, were 
ound to be : boron, 58 and 38 ; nitrogen, 40 and 18 ; fluorine, 65 
and 48 ; sodium, 58 and 36 ; aluminium, 90 and 67 ; and phosphorus, 
65 and 49. Only in the case of nitrogen was the maximum range of 
the ejected particles in the backward direction much less than that 
of free hydrogen particles. No particles of range greater than 
30 cm. of air, in the forward direction, were ejected from either 
lithium or glucinum, and there was no evidence of the ejection 
of long range particles from magnesium, silicon, or chlorine. Of 
the series of elements from hydrogen to potassium hitherto 
examined, the active elements (those from which hydrogen nuclei 
are ejected) are odd-numbered in the order of atomic number in 
the regular sequence 5, 7, 9, 11, 13, 15. The atomic masses of 
the active elements are expressed by 4w+a, where n is a whole 
number, and a— 3 for all except nitrogen, for which a~2. With 
the exception of boron, which has two isotopes, the active elements 
are pure elements. The results indicate that neither lithium nor 
chlorine has any lightly bound satellites in its nuclear structure. 
The hydrogen satellite of nitrogen is relatively close to the main 
nucleus. The nuclei of even light elements are very complex 
systems, and it is difficult to advance any simple rule to account 
for the wide difference in structure of successive elements. 

J. S. G. T. 

Temperature Coefficient of Electromotive Force of Gal- 
vanic Cells and the Entropy of Reactions. Roscoe H. Gerke 
(J. Amer. Chem. Soc., 1922, 44, 1684— 1704).—' The E.M.F. of a 
number of electrolytic cells has been determined at a number of 
temperatures and the following values of the E.M.F. of the cell 
at 25° and the temperature coefficient are recorded : AglAgCll 
HCl(iV)|AgCl|Cl 2 G atm.), ^=M362 volts, AE/AT= -0 000595 
volts/degree; HglHgClIHCl^JJCL (1 atm.), 1*0904 volts 
AE/AT « - 0*000945 ; Ag| AgCl|KCl(tf) |HgCl|Hg, E = 0-0455, 
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A£/A 7=0*000338 ; A| 
0*000337; Pb(cryst.)| 


AgClIHaWjHgClIHg, £=0*0455, A£/A7= 
b(OAc)o(2A/ r ) |Pb(Hg), £=0*0057, A£/A7= 
Pb(OAc)JPb(Hg), E=00057, A£/AT= 
1 2 1 HC1( A) +PbCL I AgCl I Ag, £=0*4843, AE/ 
_ I PbCl® IHCl(iV’) + rbCl 2 1 HgCl | Hg, £=0*5299, 
A£/AT=0 000129; Tl(stick)|Tl(OH)|Tl(Hg), £=0*0027, A£/AT= 
0-000020; Tl(Hg)|TlCl|NaCl(^)+HCl(0-001^)TlCl+AgCl|Ag, £= 


0-7766, A£/AT= "—0*0000794 ; Pb(Hg)|PbI 2 |Pb(C10 4 ) 2 (0-218M)+ 
HC10 4 |PbI 2 |I 2> £=0*8936, A£/AT= -0*000042; Pb(Hg)|PbI a | 


KI(2V) PbI 2 +AgI|Ag, £=0*2078, A£/AT=-0 000189 ; andPb(Hg)| 
PbI 2 |KI(01iV)AgI|Ag, £=0*2135, A£/AT= -0-000173. The free 
energy, A£ 29fl , the entropy change, AS^g, and the change of heat 
content, A£ 298 , have been calculated from the E.M.F. measure- 
ments and the temperature coefficients of a number of reactions. 
The following are recorded : Ag + HgCl = AgCl -h Hg ; A£= — 1050 
Cal., A£=7-80 Cal. /degree, Atf=1275 Cal.; Pb(cryst.)=Pb(Hg), 
A£=— 263, A$=0*97, A £=26; Pb(stick)=Pb(Hg), A£=-263, 


A£=0*69, AH ==—57 ; Pb(solid)=Pb(Hg), A£=-263, A£=0*74; 
A£=— 42*4; Pb(solid)+2AgCl=PbCl 2 +2Ag, A£=-22612, A S= 
-8*58, AH= -25170; Pb (solid) +2HgCl=PbCl 2 +2Hg, A £=- 
24717, A$=6*70, A£= -22720; Tl(cryst.)+AgCl=TlCl+Ag, A £= 


-17975, A£=-T08, A£=-18296; Pb (solid) +I 2 =PbI 2 , A £=- 
41501, A$= — 1*20, A£= -41859; Pb(solid)+2AgI=PbI 2 +2Ag, 
A£=-9852, AaS=— 7'98, A£=-12231; Hg+ JCl 2 =HgCl, A£=- 
21*80; and Ag+£Cl 2 =AgCl, A$= — 13’73. The third law of 
thermodynamics has been submitted to a most rigorous test and 
discrepancies found earlier by Lewis and Latimer (this vol., ii, 
471) have been reduced tenfold. Assuming the validity of the 


third law, the entropies of chlorine and iodine have been calculated 
and the following values recorded : ^Cl 2 , S 298 =27 m l ; JI 2 , $ 298 = 
13*5. J. F. S. 


Electric Kataphoresis of Metallic Protein Compounds 
obtained by Treatment with Powdered Metals. A. Bene- 
iucenti and S. Rebello- Alves (Arch, intern, pharmacodynamic , 
1922, 26 , 297 — 316). — In shaking a solution of egg-albumin or 
of blood-serum with powdered metals the metals become attached 
to the proteins and the properties of the latter change. They 
become coloured, their reactions are altered, they are not coagulated 
by heat, and resist putrefaction. The “ fixation ” of the metals 
is independent of the reaction of the protein solution and of its 
gas and salt content. The metals in this combination lose their 
ionic properties and are not dialysable. Metals vary in their 
power to combine with proteins : cobalt, copper, and iron combine 
to a greater extent than do aluminium and lead. Powdered oxides 
of the metals do not combine with proteins. By passage of an 
electric current through an alkaline solution of the metallic protein 
compound, the protein particles become negatively charged and 
move towards the positive electrode, carrying with them the fixed 
metal. In an acid solution the protein particles become negatively 
charged, move to the cathode and a part of the metal is deposited 

25* — 2 
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on the electrode. At the chemically neutral ( ? isoelectric) point 
a protein coagulum forms, which gradually changes into a membrane 
upon which the fixed metal deposits. Boiling or heating a metallic 
protein solution to 50 — 60° changes profoundly its electrophoretic 
properties. It is suggested that the thermolability of sera, the 
fixation of metals by certain organs and their elimination, etc. 
depend on the formation of metastable protein compounds and 
on changes in the chemical equilibria of these compounds. 

Chemical Abstracts. 

Kataphoresis of Water in Organic Liquids. A. Gyemant 
( Z . physikal. Chem ., 1922, 104, 74— 88).— The kataphoresis of 
drops of water and aqueous solutions of acids, bases, salts, and dyes 
in aniline, guaiacol, and benzonitrile has been measured by a 
microscopic process. In the case of guaiacol (less in aniline and 
still less in benzonitrile), it is found that water and aqueous 
solutions of inorganic electrolytes do not migrate at all or at best 
only very slowly, whilst solutions of salts which furnish organic 
ions possess a considerable kataphoric velocity. The sense of 
the direction is exactly that which would be expected from the 
kataphoresis of the same organic liquids in the corresponding 
aqueous solutions. In the case of organic kations, the water drops 
are negatively charged towards the organic medium and with 
organic anions positively charged. Some cases have been found 
which point to the assumption that only a portion of the total 
potential (c), the so-called ^-potential, is determinative of the 
kataphoresis. Thus, for example, it is found that drops of aqueous 
solutions of hydrochloric acid and aluminium chloride in benzo- 
nitrile are positively charged, although when benzonitrile emulsifies 
in the solutions it is positively charged; this phenomenon finds 
its explanation in the ^-potential. The smaller velocity of migration 
of drops of aqueous solutions of electrolytes cannot be directly 
explained by the assumption that in these cases the ^-potential 
in the organic liquid is much smaller. Probably it is to be 
explained by the inorganic ions being much less solvated in organic 
liquids than the organic ions. The Helmholtz formula for the 
velocity of kataphoresis cannot be directly applied to a water 
emulsion in organic liquids. J. F. S. 

Thermo-compression and Thermo-addition. Maurice 
Deleuer (Bull Assoc. Chim. Suer ., 1922, 39, 477 — 480).— A 
theoretical paper in which the conditions under which the equations, 
moist vapour+moist vapour = superheated vapour, and super- 
heated vapour + superheated vapour —moist vapour, are true are 
discussed. J. F. S. 

Determination of Specific Heats at Low Temperatures. 

Franz Simon (Ann. Physik , 1922, [iv], 68, 241 — 280). — The 
accuracy of determination of specific heats of substances at low 
temperatures devised by Nernst and Schwers (A., 1914, ii, 336), 
has been considerably increased by using a larger calorimeter 
designed so that the amount of liquid hydrogen employed is not 
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unnecessarily increased. Determinations have been made and 
the values tabulated of the respective specific heats of quartz 
glass, christobalite, “ Lindemann ” glass, mercury, ammonium 
chloride, dextrose, cuprous iodide, glycerol, and keton-resin f“ Keton- 
harz,” D.R.-P. 309224), at temperatures ranging from 15° Abs. 
to the ordinary temperature. The T 3 - law, expressing the value 
of the molecular heat divided by the number of atoms in the mole- 
cule, by the relation c y =6*94x lO^T 3 , where T is the absolute 
temperature, is very closely obeyed by ammonium chloride, for 
temperatures between 20° and 32° Abs. Anomalous values of 
the specific heat of ammonium salts are due to a transformation 
occurring within a certain range of temperature — from about 
140° Abs. to 243° Abs. in the case of ammonium chloride. The 
sudden drop in the value of the atomic heat of glycerol when the 
temperature is reduced just below 180° Abs. is correlated with 
the softening of the substance at this temperature. In the case 
of cuprous iodide, values of the free energy calculated by means 
of Nernst’s theorem are in agreement with experimentally deter- 
mined values. The values of the energy liberated by the com- 
bustion of dextrose at various temperatures are tabulated. The 
value of A , the free energy of the reaction in Nernst’s relation, is 
704,500 cals, at 290° and 706,700 at 310° T. It is shown that 
the value of the specific heat of complex bodies at different tem- 
peratures can be represented by the Nernst interpolation formula 
consisting of the sum of the Debye and Einstein functions. The 
number of the latter functions is small compared with the number 
of the former. The general characteristics of the variation with 
temperature of the atomic heats of complex bodies is discussed 
from the point of view of atomic vibrations, and it is shown why, 
in many cases, Berthelot’s principle affords a close approximation 
to the energy relations involved. J. S. G. T. 

A New Physico-chemical Law. Hawksworth Collins 
(Chem. News , 1922, 125, 81 — 83, 97 — 98). — From tables of the 
atomic weight and specific gravity of the elements, and the specific 
gravity and heat of formation of a number of molecules, the relative 
volumes of the elements in combination and the heat of formation 
of the elements when combining to form molecules are deduced. 
The values calculated never’ differ more than 1 % from the observed 
values. It is also shown that the heat of formation of each element 
is proportional to the product of the atomic weight and the change 
of volume. By change of volume is meant the difference between 
the volume of the element in the solid state at 15° and the volume 
of the element in combination with others at 15°. J. F. S. 

Heat of Crystallisation of Quartz. Rames Chandra Ray 
(Proc. Boy. Soc. f 1922, [A], 101, 509 — 516). — The heat of crystallis- 
ation of quartz has been determined by measuring the respective 
heats of solution of silver sand and silica glass in hydrofluoric 
acid. The following values were obtained for the specific heat 
of aqueous hydrofluoric acid solutions containing the respective 
percentages by weight of hydrofluoric acid; 10%, 0*908 ; 20%, 
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0*838; 30%, 0*756; 34*0%, 0*724. The mean values of the heats 
of solution in hydrofluoric acid per gram-molecule of silicon 
dioxide were found to be : silica glass, 37*24 Cal. ; silver sand, 
30*29 Cal. The heat of crystallisation of quartz, represented by 
the difference, is therefore 6*95 Cal. per gram -molecule. This 
value agrees with that calculated from Tschemobaeff and Wolog- 
dine’s results, but is much higher than those obtained by Mulert 
(2*21) (A., 1912, ii, 626) and Wietzel (2*32), (A., 1921, ii, 504). 
The discrepancy is attributed to the effect of prolonged grinding 
in reducing part of the substance to the vitreous condition. The 
calculated value of the heat of crystallisation at 900° is 6*50 Cal. 
per gram-molecule. At 1300 — 1400°, the value is not much different 
from that at ordinary temperature. J. S. G. T. 

Separation of Liquid Mixtures by Centrifuging. Robert 
S. Mulliken (J. Amer. Chem. Soc ., 1922, 44, 1729— 1730).— In 
an earlier paper (this vol., ii, 492) the author showed thermo- 
dynamically that the same separation of isotopes should be obtain- 
able by centrifuging a liquid as a gaseous mixture, at a given 
speed. The same result was stated to be true for ideal solutions 
in general. The latter statement is now shown to be incorrect. 
The result depends not only on the ideality of the solutions, but 
also on equality of the vapour pressures and of the atomic or mole- 
cular volumes of the constituents. These conditions are fulfilled 
in few cases except that of a mixture of isotopes. J. F. S. 

Viscosity and Molecular Dimensions of Sulphur Dioxide. 

C. J. Smith (Phil. Mag., 1922, [vi], 44, 508 — 511). — By Rankine’s 
method, the author has determined the viscosity of sulphur dioxide 
to be 1*253 X HI” 4 C.G.S. units at 18*0°, and 1*630 xlO" 4 at 100*0°. 
The value of Sutherland’s constant calculated therefrom is 416, 
and the corresponding value of the viscosity at 0°, extrapolated 
by Sutherland’s formula, is 1*168 xlO -4 C.G.S. units. The value 
of the mean collision area, calculated from the results by Chapman’s 
formula, is 0*94 xlO" 15 sq. cm. with a possible error of 2 or 3%. 

J. S. G. T. 

Viscosity and Molecular Dimensions of Gaseous Carbon 
Oxysulphide. C. J. Smith (Phil Mag., 1922, [vi], 44, 289 — 
292). — The viscosities of carbon oxysulphide have been determined 
at 15° and 100° by the method described by Rankine and Smith 
(cf. A., 1921, ii, 094, 696; this vol., ii, 549). The values obtained 
were iy 15 = 1*200 XlO -4 C.G.S. units, and i/ 1 « 0 = 1*554 x lO" 4 C.G.S. 
units ; and by extrapolation from Sutherland's formula i/ 0 = 1*135 X 
10" 4 C.G.S. units. The mean area which the molecule presents 
in mutual collision is A=l* 06 x 10” 15 cm. 2 . W. E. G. 

Measurement of the Pressure of 11 Surface Fluids " : 
Oleic Acid. A. Marcelin|E (Compt. rend., 1922, $175, | 346 — 
348). — In order to measure the pressure exerted by thin layers 
of liquid resting on the surface of a second liquid, the author has 
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constructed a “ surface manometer ” which is sensitive and 
capable of rapid measurement. In the case studied, the addition 
of successive small quantities of oleic acid to the surface of water 
contained in a vessel results in a corresponding increase of pressure 
until a limiting value is reached, at which point a portion of the 
acid is floating as a drop of oil on the surface. This “ surface 
saturation pressure ” is comparable with the maximum tension 
of saturated vapour; it characterises the equilibrium between 
the “ surface fluid ” — a two-dimensional phase — and the same 
substance in a three-dimensional phase. At the equilibrium point, 
pressure on the surface liquid results in condensation into drops, 
and conversely. A further series of experiments was made in 
which the quantity of oleic acid was insufficient to cover the entire 
surface of the water. By surface compression, the pressure which 
is initially zero increases slowly at first, then more rapidly tending 
towards the saturation limit, and on allowing the surface liquid 
to expand, its pressure decreases in the inverse sense. If curves 
are drawn representing these pressures as functions of the surfaces, 
the second curve falls below the first ; the two meet asymptotically, 
and the whole is of the same type as the curves of magnetic 
hysteresis. It is also shown that there is no limit to the extension 
of the surface liquid; this apparently corresponds with the limit- 
less expansion of a gas. H. J. E. 

The Properties and Molecular Structure of Thin Films. 
III. Expanded Films. N. K. Adam (Proc. Roy. Soc. f 1922, [A], 
101, 516—531). — In continuation of previous work, the author 
has investigated the effect of temperature on thin films of fatty 
acids spread on surfaces of distilled water, a phosphate solution, a 
dilute solution of hydrochloric acid, and of sodium hydroxide. At 
a certain temperature, dependent both on the nature of the substance 
in the film and on the composition of the solution, the films expand 
along the surface. The phenomena observed are discussed at 
length and the attempt is made to correlate the behaviour of such 
expanded films with that of a gas, the barriers on the surface over 
which the film is expanded representing the walls of the containing 
vessel in the case of the gas. The “ gas ” equation for the expanded 
films is of the Van der Waals’s type, the b term, however, represent- 
ing twice and not four times the area of the molecules, and the 
v term being replaced by the area of the film. It is shown that 
expanded films are one molecule thick, and that the molecules 
are probably arranged vertically, that is, they do not lie flat on 
the surface. It is shown that the steady increase in the expansion 
temperature with length of chain constituting the compound 
probably arises owing to the lateral attraction of chains lying side 
by side. The bearing of this result on the crystal structure of 
fatty acids and their esters is discussed. There appears to be no 
a priori reason for the view that lateral adhesion between the 
molecules prevents the films dissolving. Conclusions previously 
reached (this vol., i, 424) regarding the structure of ci&- and /rune- 
acids are now considered to be incorrect. J. 8. G. T. 
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Electric Endosmose. Alvin Strickler and J. Howard 
Mathews ( J . Amer. Chem. Soc ., 1922, 44, 1647 — 1662). — The 
rate and direction of the endosmotic flow of acetone, amyl alcohol, 
nitrobenzene, pyridine, benzaldehyde, n-butyl aloohol, furfuralde- 
hyde, isopropyl alcohol, and o-nitrotoluene have been determined, 
using a modified form of Briggs’s apparatus (A., 1917, ii, 236 ; 1918, 
ii, 214). The influence of the addition of acids, bases, and salts 
on the endosmosis has also been investigated. An adsorption 
orientation hypothesis has been suggested to explain the establish- 
ment of the original charge at the surface of contact of the membrane 
and solvent. This states that the molecules of the solvent, on 
adsorption, are orientated on the membrane surface producing a 
charge by their polarity. If dissociated molecules are present, 
they affect the membrane charge by specific adsorption of the 
ions produced. This does not eliminate adsorption, but suggests 
a more comprehensive view of the mechanism for the establishment 
of, the original charge. The experiments show that the per- 
meability of the membrane is an important factor in determining 
endosmotic flow, and that it is possible to use and duplicate 
membranes of filter-paper when using organic solvents. The 
rate of endosmosis is not quite a linear function of the voltage 
applied when this is varied over a wide range. Briggs’s results 
(loc. cit.) as to temperature effects with water have been confirmed 
with non-aqueous solvents. The valency rule does not hold with 
the non-aqueous solvents investigated, and the order of adsorption 
of ions and their relative adsorption varies with the solvent 
employed. The concentration curve exhibits a maximum with 
non-aqueous solvents and the flow at low concentrations is in the 
same direction as that of the pure solvent. The addition of water 
to non-aqueous solutions changes the endosmosis in the direction 
it would manifest in pure water, the first additions showing the 
greatest effect. The direction of endosmosis is not determined 
by the dielectric constant ratio, although this is probably a measure 
of the magnitude of flow. The Hofmeister series is not consistent 
when considering endosmotic effects in non-aqueous solvents. 

J. F. S. 

Dependence of the Adsorption by Charcoal on the Quantity 
of Charcoal and the Nature of the Adsorption Isothermal. 

A. Fodor and B. Sch6nfeld (Kolloid Z ., 1922, 31, 7 5 — 80). — 
The adsorption of acetic, lactic, and tartaric acids by various 
amounts of animal charcoal from solutions of various concentration 
has been determined. It is shown that with sufficiently dilute 
solutions of these substances and with a sufficient quantity of 
adsorbent the index l/n of the adsorption equation approaches 
and reaches unity in the same way as was previously shown to 
be the case for amino-acids, polypeptides, and some carbohydrates 
(A., 1921, ii, 21). In sufficiently dilute solutions the value of n 
is very sensitive to changes in the amount of charcoal employed 
in-the sense stated above. In less dilute solutions the value of n 
is .practically independent of the amount of charcoal used. The 
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(Cq—c)—iv curves, where w is the amount of adsorbent and ( fy — c) 
the quantity adsorbed, are parabolic and convex to the w axis and 
are steeper the greater the initial concentration, c 0 , and the smaller 
w is. The c—w curves are also parabolic but concave to the w 
axis, the concavity being greater the larger c 0 and the smaller w. 
From this behaviotir it is concluded that the expression dcjdw— 
nc/w is correct, and interprets the adsorption equation x— 
Jk'(c 0 — x) 1 !* or aP=k(c 0 —x). In keeping with this interpretation of 
the index n , the role of this quantity in catalytic and fermentation 
processes is discussed. J. F. S. 

The Adsorption of Ions. Jnanendra Natii Mukherjee 
(Phil. Mag., 1922, [vi], 44, 321 — 346).— A critical r6sum<5 of the 
literature on the adsorption of ions in which the author applies 
his theory of the origin of the charge of a colloidal particle and 
its neutralisation by electrolytes (cf. this vol., % ii, 198). The 
characteristic form of the adsorption isotherm, obtained when the 
ions are multivalent or complex, is explained on the basis of the 
greater chemical activity of the complex anions over that of the 
simple kations. It is assumed that the electrostatic attraction of 
the surface on the kation is less than the chemical affinity acting 
on the anion. With increasing concentration of electrolytes, the 
charge on the surface will decrease until a balance is reached 
between the chemical adsorption of the anion and the electrical 
adsorption of the kation. The second maximum is due to a balance 
between the electrical adsorption of the kation and anion. A theory 
of the action of acids and alkalis on the surface is developed for 
(1) an inert surface, and (2) a chemically active surface : pre- 
ferential adsorption of one ion. The maximum charge due to 
acids gives a measure of the hydration of the surface. The con- 
ception of the chemical adsorption of the anion is applied to ionic 
equilibria on the surface of colloids and to the interchange of 
kations in the soil. W. E. G. 

The Connexion between Hydrolysis and Adsorption. 

W. Moeller (Z. Leder - u. Qerb.-Chem., 1922, 1, 160—165, 183— 
188 ; cf. ibid., 1921, 1, 47; Collegium , 1920, 109, 152, 209, 267).— 
An investigation of the swelling and hydrolysis of gelatin in hydro- 
chloric, acetic, lactic, and butyric acids yielded results similar to 
those with hide powder. Hydrolysis products with organic acids 
are adsorbed by the intact gelatin. With mineral acids hydrolysis, 
and with organic acids adsorption predominates. 

Chemical Abstracts. 

Free Energy of Gaseous Molecules with any [possible] 
Partition of Velocities. Max Planck (Sitzungsber. Preuss . 
AJcad. Wiss . Berlin, 1922, 63 — 70). — A theoretical paper in which 
the question is raised and discussed as to whether or no the free 
energy of a mixture of similar gaseous molecules is made up 
additively of the free energies of the individual groups of velocities, 
when the partition of velocities is anything possible and the internal 
energy is in accord with the temperature. It is shown that the 
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above question must be answered in the affirmative. It is also 
shown that in the diffusion of two molecular systems similar in all 
respects except that of velocity, the reduction of the free energy 
is independent of the difference in the velocities. Further, in 
connexion with the foregoing, it is shown how this case explains 
the so-called Gibbs paradox, despite the fact that the velocity 
is a continually changing quantity. J. F. S. 

Diffusion and Intertraction. C. G. Schoneboom ( Proc . Roy . 
Soc., 1922, [A], 101, 531 — 539). — The phenomenon of “ pseudo- 
podial ” intertraction was originally observed by Wright, when 
blood-serum was run slowly on to an aqueous solution containing 
from 5 to 8% of common salt. The upper fluid is carried down 
into the lower, and the lower rises into the upper. The phenomenon 
may be observed with all inorganic and organic compounds soluble 
in water, provided the difference in specific gravity of the two 
solutions is not too great and the solutions do not react chemically. 
Surface tension alone is concerned in the production of the 
phenomenon, size of molecule and water of hydration exerting 
no influence. Distinction is drawn between the processes of 
“ pseudopodial ” intertraction and “ simple ” intertraction, a process 
intermediate between the former and the process of diffusion. 

J. S. G. T. 

Preparation and Use of Collodion Osmometers. William 
Brown (Ann. Bot., 1922, 36, 433 — 439). — Details are given for 
the preparation and use of collodion thimbles for osmotic experi- 
ments. They are adapted for comparative rather than for absolute 
measurements. G. W. R. 

Ionic Properties and Chemical Facts. IV. Lattice Energy 
and the Work of Ionisation of Inorganic Compounds. H. G. 

Grimm (Z. physikal. Chem., 1922, 102, 113 — 140 ; cf. this vol., ii, 127, 
483, 635). — A theoretical paper in which the author has collected and 
calculated the necessary data for comparing the regularities of the 
heat of formation of inorganic substances, and for showing the con- 
nexion between the heat of formation with the ionic properties, charge, 
radius, and structure. The* lattice energy and work of ionisation 
have been calculated or approximated for about one hundred 
inorganic substances from the newer experimental data and where 
this is not available the differences of the lattice energy have been 
measured and the variation thus determined. J. F. S. 

Ionic Properties and Chemical Facts. V. Connexion 
between Heat of Formation, Lattice Energy, and the Ionic 
Properties. H. G. Grimm (Z. physilcal. Chem., 1922, 102, 141 — 
168; cf. preceding abstract). — The connexion between the heat 
of formation, lattice energy, ionic radius, ionic structure, and ionic 
charge has been investigated. It is shown that, in opposition to 
the heat of formation, the lattice energy of solid substances and 
the work of ionisation of gaseous substances, so far as these are 
known, are definitely related to the ionic properties, charge, 
structure, and radius. The lattice energy and work of ionisation 
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decrease with increasing radius both with anions and kations 
when the ions compared have the same number of exterior electrons. 
The characteristic gradation of the ionic radii is in general repro- 
duced in the gradation of the lattice energy. The difference 
between the lattice energies of compounds of two outwardly similarly 
constructed kations or anions with a common anion or kation 
with the same exterior sheath, decreases with increasing radius of the 
common ion. Compounds which contain kations with eighteen 
exterior electrons have considerably greater lattice energies than 
compounds with the corresponding kation of the same period 
which have only eight electrons. The haloids of kations with 
eighteen or twenty exterior electrons show a much smaller depend- 
ence of the lattice energy on the halogen-ion radius than the haloids 
of kations with eight exterior electrons. In all cases investigated 
the series Ur+ > Uu+ > U$ & + is true, where H+ has 0, Li+ has 2 and 
Na + has 8 exterior electrons. The empirical relationship (?7(siX' 4 )— 
?/(SiX // 4 ))|4>(i7(Aix' i )— £f(Aix",))|3> *7(NaX'') is shown to be 

true, where U represents the work of ionisation of the substance 
in the brackets and X' and X" are halogens. A similar expression 
is also true for boron and lithium haloids. These relationships 
can be deduced when heteropolar linkings are assumed for all the 
substances concerned. The haloids of carbon and the halogen- 
substituted hydrocarbons do not follow a relationship corresponding 
with that followed by ions containing the helium sheath. This 
indicates, as also do preliminary and approximate calculations on 
the models of BH 3 and CH 4 , that the carbon compounds concerned 
do not possess a polar linking. Making use of Born’s cycle, many 
of the known regularities of the heat of formation of solid substances 
and of dissolved substances as well as the exceptions to the regul- 
arities can be investigated. The gradation of the heat of formation 
by the variation of a single ion of the compound can be attributed 
to the variation of three thermochemical quantities which depend 
on the ionic properties in the simplest manner. The periodicity 
of the heat of formation of oxides and chlorides can, in the neigh- 
bourhood of the maxima and minima, be explained by similar 
analysis. J. F. S. 

Effect of Sucrose on the Activities of the Chloride- and 
Hydrogen-ions . J. W. Corran and W. C. McC. Lewis («7. 
Amer. Chem. Soc ., 1922, 44, 1673 — 1684). — The effect of the 
addition of sucrose on the activity of the chloride-ion in O'IN- and 
O’SiV'- solutions of potassium chloride solutions has been investigated 
by means of the cell Ag|AgCl|KCl(c 1 )||KCl(c 2 )+Sucrose|AgCl|Ag. 
It has been found that the increase in activity could be accounted 
for by simply taking account of the decrease in the total water 
present in the solutions ; that is, the potassium- and chloride-ions 
are soluble in the water of hydration of the sucrose. The effect 
of sucrose on the activity of the hydrogen-ion in 0 * 1 jV - hydrochloric 
acid has also been investigated, making use of the assumption of 
Maclnnes (A., 1919, ii, 385) of the independent activity of the 
chloride-ion in solutions of chlorides of the same concentration. 
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It is shown by means of a comparison between the hydrogen-ion 
activities obtained in the present experiments, and the values 
obtained with a hydrogen electrode, that the hydrogen electrode 
measures the hydrogen-ion activity and not the geometric mean of 
the activities of the hydrogen-ion and the accompanying anion. 

J. F. S. 


Ionisation Constant of Hypochlorous Acid : Evidence for 
Amphoteric Ionisation. William A. Noyes and Thomas A. 
Wilson (J. Amer. Chem. Soc ., 1922, 44, 1630 — 1637). — The 
electrical conductivity of dilute solutions of hjrpochlorous acid 
and mixtures of nitric acid and hypochlorous acid at 25° was 
measured, using a flowing electrolyte, with the object of testing 
the view of Stieglitz (A., 1902, ii, 66) that hypochlorous acid is an 
amphoteric electrolyte. The results show that the value k a is 
6*70 X 10~ 10 , the value of k b for hypochlorous acid is too small to 
be determined by the chahge in the conductivity of 0*000 lN-nitric 
acid when hypochlorous acid is added to it. When a current of 
air is passed through a solution of hypochlorous acid, chlorine 
monoxide and not the acid escapes. This indicates the presence 
of positive chlorine-ions in such a solution and confirms the ampho- 
teric ionisation of the acid ; HCIO — H’+CIO' ; HCIO ^ (X+OH'. 
If the Lewis-Langmuir hypothesis is accepted, it requires an inter- 
pretation consistent with these facts. J. F. S. 

State of Aggregation and Liquid Crystals. O. Lehmann 
(Z. physikal. Chem., 1922, 102, 91 — 101). — In a recently published 
work (“ Die Aggregatzustiinde ”) Tammann has questioned the 
existence of liquid crystals because they do not fall into the scheme 
of states of aggregation. The author, therefore, has repeated the 
evidence on which the existence of the liquid crystal state of 
aggregation is based. J. F. S. 

Glass Suspensions produced by Rubbing Glass Walls 
with Glass Rods. Robert Fricke (Kolloid Z., 1922, 31, 80 — 
81). — Moderately concentrated glass suspensions may be prepared 
by rubbing the sides of a test-tube with a glass rod. These sus- 
pensions are alkaline to phenolphthalein and have a normality 
of the order 1/1000 which increases on keeping the suspension. 
They generally settle completely in twenty-four hours, but the 
settling is more rapid if electrolytes are added. The particles are 
negatively charged and wander to the anode on the application 
of an electric current. Examined in the ultramicroscope, the 
particles are seen to have diameters varying between 20 /z and 0*5 /z. 

J. F. S. 

A New Apparatus : The Nephelectrometer. I. Newton 
Kugelmass (Compt. rend., 1922, 175, 343— 345).— Changes in 
the degree of aggregation of a colloidal solution may be observed 
quantitatively by measuring variations in the degree of trans- 
parency. This is effected by allowing light of weak intensity 
from a constant source to fall on a sensitive thermopile after 
traversing a vessel containing the solution. The apparatus is 
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standardised by taking a series of readings after filling the vessel 
with distilled water. The author has used the apparatus in order 
to observe the coagulation of fibrinogen and the results obtained 
are expressed numerically. H. J. E. 

Nephelometric Effect of Colloidal Systems of Different 
Size of Particles. H. Bechhold and F. Hebler (Kolloid Z., 
1922, 31, 70 — 74). — The connexion between the turbidity and size 
of the suspended particles has been examined nephelometrically 
in the case of suspensions of barium sulphate in various mixtures 
of ethyl alcohol and glycerol. The degree of dispersion of the 
suspensions varied from 2*5 /x to 4 /x/x. The results show that for 
suspensions containing the same amount of barium sulphate but 
of varying degrees of dispersion, the turbidity increases from 2*5 /x 
downwards. The maximum turbidity is reached with particles 
of about 800 ft/x for white light, that is, in the region of the extreme 
red. Further reduction of the size of the particles caused the 
turbidity to decrease strongly. It is in this region that Rayleigh’s 
law holds. By the term turbidity is to be understood the 
effect, observed with the nephelometer, which is brought about by 
the diffraction of the light by the disperse phase. A method is 
described whereby the diameter of submicrons and amicrons may 
be determined if a comparison turbidity of a substance with 
particles of known diameter is available. J. F. S. 

Turbidity Standard. H. Bechhold and F. Hebler ( Kolloid 
Z 1922, 31, 132 — 137). — The authors have prepared an easily 
reproducible and fairly stable standard turbidity and a sol suitable 
for use as a standard in work on turbidities and suspensions. 
They characterise as standard turbidity one which contains 1/1000 
mol. of barium sulphate; this is prepared by mixing 1/500 mol. 
of hydroxylamine sulphate dissolved in glycerol with an equal 
volume of 1/500 mol. barium chloride also dissolved in glycerol. 
The precipitate is chiefly made up of particles 2*5 /u. in diameter. 
The standard sol is characterised as a turbidity which contains 
1 /200 mol. of barium sulphate ; this is prepared by mixing barium 
chloride and magnesium sulphate dissolved in a mixture of glycerol 
(0*5) and zsobutyl alcohol (1*5). This is three times as turbid 
as the standard turbidity and can be made of the same turbidity 
by mixing with glycerol containing 15% of i$obutyl alcohol. The 
standard sol consists of primary particles of not more than 90 /k/u, 
diameter. The standard sol is stable and constant for at least 
six months, whilst the standard turbidity is not trustworthy after 
eight days. J. F. S. 

Theory of the Mechanical Synthesis of Colloids. F. Sekera 
(Kolloid Z. y 1922, 31, 137— 147).— The theory of the production 
of colloids in Plauson’s colloid mill is briefly as follows. The 
mechanical grinding process bursts the active molecular compounds 
in the interior of the solid substance and produces particles of 
colloidal dimensions. From the surface of these particles the 
residual valencies tend to cause an aggregation of the small 
particles, so that secondary to the dispersion an aggregation process 
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is taking place. To retard or prevent the aggregation, the residual 
valencies are saturated by the addition of an electrolyte which 
produces salt complexes and charges the particles. J. F. S. 

Dielectric Constants of Colloidal Solutions. J. Errera 
(Kolloid Z., 1922, 31 , 59 — 64). — A method for measuring the 
dielectric constants of colloidal solutions, based on the Nernst 
condenser method is described and has been used to measure the 
dielectric constant of vanadium pentoxide sols. It is shown that 
a solution containing 14 per thousand has a dielectric constant 
of 400 in comparison with that of water of 81. This high value 
is not obtained with the freshly prepared sol, but appears only 
after long preservation. Thus a freshly prepared sol gave a 
value 74*7 which in seventeen days had risen to 94*8. The value 
given above was for a sol which had been kept for five years. The 
dielectric constant shows a characteristic dilution curve and a 
definite dependence on the temperature, current density, and the 
potential amplitude. The dielectric constant obtained is doubtless 
connected with the well-known double refraction of this sol. 

J. F. S. 

An Experimental Test of Smoluchowski ’ s Theory of the 
Kinetics of the Process of Coagulation. JSanendra Nath 
Mukherjee and B. Constantine Papaconstantinou (Phil. Mag., 
1922, [vi], 44, 305 — 320). — According to the theory of Smoluchowski 
(cf. A., 1917, ii, 297), the successive stages in the coalescence of 
a colloidal solution are always the same and depend only on the 
time, and thus any property of the sol that varies continuously 
can be utilised to fix a definite stage in the coalescence. If his 
equations hold, all curves showing variations in the physical 
properties of the colloidal solution should be similar. Previous 
experimental work in which ultramicroscopical measurements 
have been made has yielded inconclusive data, possibly owing to 
difficulties inherent in the methods of measurement. The authors 
have tested the views of Smoluchowski by measurements of the 
changes in colour of gold sols on the addition of an electrolyte 
(cf. T., 1920, 117 , 1563). Since the absorption coefficient in the 
red region varies continuously with the coagulation, the attainment 
of a definite value of the absorption coefficient for a fixed wave 
length (683 w) is taken as representing a definite stage in the 
coalescence. Experimental values of the absorption coefficients 
for the addition of several concentrations of potassium chloride, 
potassium nitrate, and barium chloride have been previously 
given (loc. cit.), and it is shown that the ratios of the times required 
to reach the same absorption coefficient are independent of the 
time or the stage of coalescence. The data thus supply the best 
evidence so far recorded in favour of the theory of Smoluchowski ; 

T in his equations is a constant in the case of the gold sols within 
the limits of coagulation studied. The percentage of successful 
collisions between the colloidal particles increases rapidly with 
increase in concentration of electrolyte and varies markedly with 
changes in temperature. W. E. G. 
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Colloidal Solutions oi Carbon in Water. P. C. L. Thobnb 
(Kolloid Z., 1922, 31, 119 — 132).— The author briefly summarises 
the literature on the formation of colloidal solutions of carbon 
and discusses the results obtained. An account is given of the 
preparation of colloidal solutions of carbon by the dispersion of 
charcoal anodes in “the electrolysis of solutions of ammonia, sodium 
hydroxide, and dilute acids; similar experiments were carried 
out with graphite electrodes. A stable carbon sol may be prepared 
by the electrolysis of a solution of ammonia for six hours between 
two carbon electrodes with an anode current density of 0*6 — 1*2 
amperes /cm. 2 and a voltage of 220. On filtering, the solution 
had a concentration 0*145^ of ammonia and gave a residue of 
0*034 gram per 100 c.c. This residue was insoluble in water, 
but redissolved in a dilute solution of ammonia; the excess of 
ammonia may be removed by boiling and the sol is then more 
stable than one which has been dialysed and still. contains 0*039JV 
ammonia. The ammonia-free sol is deep black in layers greater 
than 1 cm. thick and in thinner layers brown, and is made up of 
particles of about the same size as those of metallic sols. The 
influence of electrolytes on the sol has been investigated and the 
number of millimols. necessary to coagulate 1000 c.c. of the dialysed 
sol found to be : hydrochloric acid, 60 ; sodium hydroxide, 290 ; 
ammonium hydroxide, >9000; sodium chloride, 450; barium 
chloride, 0*5; and aluminium chloride, 0*3. These quantities are 
very similar to those required to coagulate a platinum sol. Similar 
experiments have been carried out with graphite sols and results 
of the same kind obtained. The most marked difference between 
the carbon sols and the graphite sols is that of colour, the former 
being brown and the latter black. An analysis of the dried sol 
shows that it is not a pure carbon sol which has been dealt with, 
but a mixture, the composition being C, 66*61%; H, 1*99%; 
O, 15*25%, insoluble and incombustible residue (probably silica), 
16*15%. J. F. S. 

Electrical Properties of Silicic Acid Sols. Otto LCsenbeck 
(Roll. Chem . Beifiefte , 1922, 16, 27 — 46), — A number of experi- 
ments are described on the influence of silicic acid sols on the 
electrical conductivity of solutions of hydrochloric acid, and on 
the kataphoresis of the sol both pure and in the presence of hydro- 
chloric acid of various concentrations. It is shown that the 
electrical conductivity of hydrochloric acid solutions of concen- 
trations up to 0*01# is considerably reduced by the presence of 
silicic acid sol. This reduction does not take place instantaneously, 
but the amount of decrease increases with time according to a 
function of e, that is, the decrease is at first rapid and then con- 
tinuously slower until it becomes asymptotic and a limiting value 
is approached. Prom the measurements of the migration velocity 
of the silicic acid particles under a known potential fall, the contact 
potential has been calculated by means of Smoluchowski’s theory. 
It is shown that the particles of a pure silicic aoid sol are negatively 
charged and that the charge is steadily reduced by the addition 
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of hydrochloric acid until the isoelectric point is reached. With 
further addition of acid the sign of the charge changes and the 
charge increases until the positive value is greater than the original 
negative value. The silicic acid particles are shown not to be 
uniform. The contact potential of the particles determined in 
different concentrations of the same preparation shows that this 
quantity is dependent on the concentration of the sol, in the sense 
that the isoelectric point of different sols lies at greater concen- 
trations of hydrochloric acid the greater the concentration of the 
sol. The observed results are explained by the assumption that 
the silicic acid particles are saturated with hydrochloric acid, 
like a sponge, and that this is taken up slowly. The hydrogen-ions 
are expelled from these sponges with a definite tension, so that the 
contact potential between particle and solution may be approxim- 
ately represented by the Nemst formula. J. F. S. 

Colour of Photochlorides and Colloidal Silver. II. Karl 
Schaum and Theodor Marx (Kolloid Z., 1922, 31 , 64 — 70; cf. 
A., 1921, ii, 506). — In a previous paper ( loc . cit.) the authors 
describe the presence of faintly illuminating red particles in silver 
sols of medium dispersion; these particles do not conform to 
Mie’s theory. The authors now show that the red particles do 
not exist and the red colour observed was due to a contrast with 
the many green particles present. A method of determining the 
true colours of the colloidal particles in the presence of other 
particles is described. Previous attempts to reverse the order of 
colours obtained in photographic intensification by reduction failed, 
but it is now shown that a complete reversal may be obtained as 
follows. A blue silver sol is mixed with an equal volume of 10% 
gelatin solution and allowed to solidify, then a concentrated solution 
of ammonium hydroxide, potassium cyanide, or sodium thiosulphate 
is poured on to it and allowed to diffuse. After several days the 
following range of colours is observed, commencing at the top of 
the tube : colourless, yellow, orange, red, reddish-violet, bluish- 
violet, and blue. The action of electrolytes in definite amounts 
on silver sols is to produce definite colours. Thus in the case of 
magnesium' sulphate and silver sols, 2 c.c. of the sol when treated 
with the following quantities of iV r /20-magnesium sulphate gives 
the colours indicated : 0 c.c., yellow; 0*10 c.c., orange; 0*20 c.c., 
red; 0*25 c.c., purple; 030 c.c., recidish- violet ; 0*50 c.c., bluish- 
violet; and 1*50 c.c., blue. Similar changes were also obtained 
with ammonium chloride, sodium chloride, and potassium sulphate. 

J. F. S. 

Behaviour of Carey Lea’s Silver Sol towards Electrolytes 
and Hydrophilic Colloids. H. Freundlich and E. Loaning 
(Roll, Ghent . Beihefte , 1922, 16 , 1 — 26). — Carey Lea’s silver sol 
behaves as an entirely hydrophobic sol, and since its particles are 
negatively charged the valency of the kationa and the adsorbability 
are of most importance in its coagulation. The dependence of the 
coagulation value on the concentration of silver micellae is bound 
up with the valency of the kations. The coagulum has a quite 
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different appearance when it is produced by univalent kations 
from that produced by bi- and ter-valent kations. Hydrophilic 
colloids such as saponin and gum arabic exert a protective action 
at all concentrations. This action increases strongly with the 
concentration of the hydrophilic colloid in the coagulation by 
tervalent kations, less strongly with bivalent kations, and weakly 
with univalent kations. This is explained by the fact that with 
the tervalent kations much smaller concentrations are necessary, 
so that the displacing action of the protective colloid is made more 
noticeable. Other hydrophilic colloids such as gelatin and casein- 
ogen in smaller concentrations coagulate the silver sol, but above 
a definite concentration exert a protective action; this concen- 
tration increases with the concentration of the silver micellae in 
the sol. The coagulation with small concentrations is, in the 
main, similar to the coagulation of acid gold sols by hydrophilic 
sols investigated by Gann (A., 1917, ii, 21). In neither case need 
complete coagulation occur, and an increase in the sensitiveness 
is brought about, that is, the metallic sol which contains small 
quantities of the hydrophilic colloid, is more sensitive toward 
electrolytes than the pure sol. Coagulation and increase in the 
sensitiveness by means of hydrophilic colloids are due to the fact 
that the sols of the hydrophilic colloids contain ions. In the case 
of the negative metallic sols, the colloid kations are operative 
and doagulate in the same manner as other kations. The silver 
sol is not discharged in solutions of colloids such as gelatin and 
caseinogen which are concentrated enough to exert a protective 
action, but here it is negatively charged. This is explained by 
the assumption that the amphoteric ions of gelatin lie with their 
positive ends toward the silver particles and the negative ends 
toward the interior of the solution. The above explanations are 
in keeping with the facts, that gelatin behaves in a protective but 
non-coagulating manner toward an alkaline gold sol, because even 
in alkaline solutions it contains too few colloidal kations; on the 
other hand, clupein sulphate, a protamine salt, which contains definite 
colloidal kations, coagulates an alkaline gold sol strongly. J. F. S. 

Influence of Temperature on the Coagulation of Colloidal 
Gold. H. Lachs and Stephanie Goldberg (Kolloid Z ., 1922, 
31, 116 — 119). — The time required for the coagulation of gold sols 
prepared in various ways by a constant amount of sodium chloride 
has been determined at temperatures up to 70°, and in this way 
the influence of temperature on the rate of coagulation ascertained. 
The results show that the influence of temperature corresponds 
with that demanded by Smoluchowski’s hypothesis, namely, that 
the coagulation time is inversely proportional to the absolute 
temperature. The sensitiveness, toward temperature changes, of 
the coagulation of colloidal gold is very much smaller than that of 
chemical reactions. J. F. S. 

The Kinetics of the Coagulation of Proteins by Heat. 

Heinrich L^ers and Max Landatter (Z. angew . Chem ., 1922, 
35, 469 — 471). — The velocity of coagulation of the plant albumin, 
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leucosin, was determined by the direct weighing of the coagulum 
produced at intervals during the reaction. The change of hydrogen- 
ion concentration during the reaction was very slight. It was 
concluded that the coagulation occurs in two stages; a chemical 
denaturation process followed by a colloidal phenomenon of 
coagulation, which is a flocculation of the denatured protein 
particles. The denaturation of the leucosin particles was shown 
to be a chemical reaction of the first order. The temperature 
coefficient of the denaturation in a medium of p H 6*09 and at tem- 
peratures between 52*90° and 57*05° was 1*47 per 1°. A. G. P. 

Is the Gelatin-Gum Arabic Coagulation a Chemical or a 
Colloid-chemical Process? F. W. Tiebackx (Kolhid Z., 1922, 
31, 102 — 103). — A discussion of the coagulation of gelatin-gum 
arabic mixtures by acids, alkalis, and salts, from which it is shown 
that the coagulation is a mixed process which can be regarded as 
in part of a chemical nature and in part of a colloid-chemical nature. 

J. F. S. 

Influence of Substituents on Various Chemical Reactions. 

Sven Bodforss (Z. physikctl. Chem., 1922, 102, 40 — 53). — It has 
been shown previously (A., 1918, i, 229) that a number of sub- 
stituted aromatic aldehydes react with bromoacetophenone in 
the presence of sodium ethoxide according to the equation : 
Ph-CHO+CO-Ph-CH 2 Br— >CO-Ph-CH-CH-C 6 H 6 , whilst others do 

not react in this way. The aldehydes which react all contain a 
negative substituent and those which do not may be brought to 
react by substituting such a negative group in them. It is now 
shown that the acids produced from the aldehydes which react 
are stronger than those produced from the aldehydes which do 
not react. The relationship between the reactivity of the alde- 
hydes and the v strength of the corresponding acid has been in- 
vestigated. The strength of a number of substituted benzoic 
acids has been determined from conductivity measurements and 
the dissociation constant compared with the values for other 
acids found in the) literature. The following newly determined 
values of K at 25° are recorded: 3-nitroanisic acid, 1*9 Xl0" 4 ; 
3-bromoanisic acid, 7*2xl0~ 5 ; cumic acid, 5*2xl0~ 5 ; piperonylio 
acid, 4*5 x 10“ 6 . A further series of experiments has been carried 
out to ascertain the relationship between the maximum work of 
a given type of reaction and the nature of the substituting group. 
The reaction chosen is represented by the equation H-f AgBz(solid)= 
HBz(solid)-f Ag and the maximal work of this reaction has been 
calculated from E.M.F. measurements of cells of the type Ag 
AgBz,HBz(solid)|HBz(solid)|Ho and Ag |AgBz (solid )||HBz (solid) 
Quinhydrone|Pt. at 25° (cf. Biilmann, A., 1921, ii, 372). The 
following values of the E.M.F. (w), the maximum work (A cal.), 
and the dissociation constant, respectively, are recorded : 
5-nitrosalicylic acid, 0*066, 1520, 8*9xl0“ 3 ; salicylic acid, 0*087, 
2010, 1*0 x 10-*; m-nitrobenzoic acid, 0 109, 2510, 3*5x10-*; 
3-nitroanisic acid, 0*135, 3110, 1*9 xlO - *; anisic acid, 0*144, 3320, 



GENERAL AND PHYSICAL CHEMISTRY. 


il. 696 


3*2xlO~ B ; wi-nitrocinnamic acid, 0*14 5, 3340, 8*3 XlO~ B ; o-chloro- 
benzoic acid, 0*147, 3390, 1*3 XlO" 8 ; benzoic aoid, 0*154, 3550, 
6*7 xlO -6 ; p-nitrobenzoic acid, 0*160, 3690, 4*0xl0“ 4 ; 3-bromo- 
anisic acid, 0*163, 3760, 7*2xlO‘ B ; and piperonylic acid, 0*165, 
3800, 4*2xl0~ 5 . The above results show that generally the 
maximum work decreases with increasing dissociation constant. 
The cases where this relationship is not strict are probably to be 
explained either by the formation of hydrates by the silver salts 
or by the formation of acid silver salts. J. F. S. 

Equilibrium in Heterogeneous Systems. Ja. K. Syrkin 
(Bull. Inst. Polyt. Ivanovo-Voznesensk ., 1921, 4, 161 — 165). — 
Investigation of the reaction CaS0 4 + Na 2 C0 3 = CaC0 3 + Na 2 S0 4 
with concentrations ranging from 0*01 to 0*002 gram-mol. per 
litre and thus corresponding with widely varying degrees of dissoci- 
ation of the component salts, shows that the reaction does not 
conform to the law of equilibrium, the “ constants ” of the reaction 
exhibiting wide divergences. The reaction is reversible, the 
reversibility, that is, the proportion of non-reacting molecules, 
amounting to 58% at the ordinary temperature and at low con- 
centrations. At 7°, scarcely any action occurs.. The value of 
the reversibility at 38° is similar to that at 18°, probably owing 
to the solubility of calcium sulphate being at a maximum at 38°. 
The reversibility is a function of the concentration and increases 
with dilution, the more rapidly at low temperatures. 

Thus, with reactions involving the formation of a new phase, 
the laws of equilibrium are incomparably more complex than 
with homogeneous reactions. At present, the dependence of the 
reversibility on the concentration is expressible only by an 
empirical relation of the form Z=l+ac-j-6c 2 . ... T. H. P. 

The Equilibria in Aqueous Solutions of the Alkali Metal 
Bisulphites. Edward Charles Cyril Baly and Robert 
Arthur Bailey (T., 1922, 121, 1813 — 1821). 

Equilibria and Reaction Velocities. W. F. Brandsma 
(Chem. Weekblad, 1922, 19, 318 — 322). — The treatment of reaction 
velocities based on molecular collisions of substances in the gaseous 
state or in dilute solution becomes difficult when the course of 
a reaction is not expressed by a simple equation, and experimental 
results do not agree with theory. The conditions leading to equi- 
librium may be regarded from two points of view, the first dealing 
with the forces involved, that is, the energy units, and the second 
with space factors, that is, with entropy units. The factors 
deduced from the first vary inversely with the absolute tem- 
peratures, and so „ determine the temperature coefficients ; the 
entropy factors are independent of temperature. 

This division is of great importance in organic reactions, since 
the theoretical treatment can take due account of both energy 
and space factors. S. I. L. 

Theory of the Velocity of Chemical Reactions. J. N. 
BrOnsted (Z. physikal, Chem 1922, 102, 169— 207).— A theoretical 
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paper in which the laws of the velocity of chemical reactions are 
considered. It is shown that chemical reactions between neutral 
molecules, or between neutral molecules and ions, are normal, 
that is, they follow very closely the law of mass action and are 
insensitive or only slightly sensitive to the addition of a neutral 
salt. Reactions between ions are abnormal, that is, the velocity 
constant is to a high degree dependent on the concentration of 
the reacting ions and on the concentration of an added neutral 
salt. For thermodynamical reasons, the concentrations or osmotic 
partial pressures in the ordinary kinetic reaction equations are 
to be replaced by the activities, and the equations are then true when 
the activities alone are changed. The reaction determinative of the 
velocity in a chemical change consists of the formation of an unstable 
critical complex in the sense put forward by Marcellin (A., 1915, 
ii, 328). The electrical charge of the complex is the sum of the 
charges of the reacting molecular species. The regularities and 
exceptions mentioned above are to be explained by the assumption 
that the velocity is inversely proportional to the activity coefficient 
of the critical complex, and that this is influenced by changes in the 
salt concentration in the same way as the ordinary -Jons. The data 
concerning the activity coefficients necessary for calculating the 
anomalies in the velocity are most easily obtained from solubility 
determinations of sparingly soluble salts in solvents containing 
dissimilar ions. The dependence of the activity coefficient on the 
concentration, obtained in this way, for the ions of various types 
makes it possible to calculate the extent of the neutral salt action, 
that is, the kinetic anomalies for the various types of reactions. 
On the basis of the foregoing, the following theoretical result is 
obtained. In reactions between ions of the same sign the salt 
action is positive, that is, the velocity is increased by an increasing 
salt concentration. In reactions where the reacting ions have 
opposite signs, the salt action is negative, that is, the reaction is 
retarded by increasing salt concentration. These theoretical 
results have been applied to a large number of chemical reactions 
in solution and for the greater number found to be confirmed, in 
some cases quantitatively. The kinetic and static anomalies 
may be removed by employing a concentrated solution of an 
indifferent salt as solvent. J. F. S. 

Velocity of Decomposition of Crystalline Substances. 

A. Sieverts ( Z . phyaikat. Chem ., 1922, 102, 89 — 90). — An answer 
to Hinshelwood and Bowen (this vol., ii, 628; see also this vol., 
ii, 360; A., 1920, ii, 743; 1921, ii, 443). J. F. S. 

Mechanism of the Reduction of Permanganate and its 
Physico-chemical Foundation. III. Reaction between Man- 
ganate and Formic Acid. Josef Holltjta (Z. physikal. Chem., 
1922, 102, 32 — 39; cf. this vol., ii, 448, 628). — The velocity of the 
reaction between sodium manganate and sodium formate has been 
determined at temperatures varying between 27*4° and 22*6°, with 
constant concentrations of manganate and hydroxyl-ion and also 
with varying concentrations of all constituents. The results show 
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that the reaction as measured is of the second order, and is to be 
represented by the equation Mn0 4 ''+HC02 / +2H 2 0==Mn(0H) 4 + 
C0 3 "+0H\ Intermediate stages therefore do not need to be 
taken into account in the mechanism of this reaction. J. F. S. 

Dependence of the Velocity of Alkaline Hydrolysis of 
Esters on the Constitution of the Alcohol. I. L. Smith and 
Hugo Olsson (Z. physikal. Chem ., 1922, 102 , 26 — 31). — The alkaline 
hydrolysis of propyl acetate and isopropyl acetate by 01145A"- 
sodium hydroxide has been determined at 20°. The reaction 
constants are found to be 4*23 and 1*263, respectively, giving as 
the ratio between the propyl and isopropyl esters the value 3*4, 
a value which is very near the value (3*2) found by Menschutkin 
for the ratio of the rates of formation of the two esters. 

J. F. S. 

Catalysts and Chemical Equilibrium. 'J. F. Durand 
(Bull. Soc. chim., 1922, [iv], 31, 759 — 762). — The conclusions drawn 
by Clarens (this vol., ii, 436) with regard to the effect of catalysts 
on the equilibrium of a system are criticised. H. J. E. 

Catalytic Formation of Water Vapour from Hydrogen and 
Oxygen in the Presence of Copper und Copper Oxide. 

Robert N. Pease and Hugh S. Taylor {J. Amer. Chem . Soc., 
1922, 44, 1637 — 1647; cf. this vol., ii, 148). — The catalytic com- 
bination of hydrogen and oxygen in the presence of metallic copper 
(produced by the reduction of copper oxide in hydrogen at 150 — 
200°) has been investigated over the temperature range 100 — 
200°, using gaseous mixtures containing up to 5% of oxygen. 
The results show that combination is practically complete at 200°, 
and is just measurable at 100°. In nearly all cases, copper oxide 
is formed simultaneously with water. After the oxygen is shut 
off and pure hydrogen alone passed over the catalyst, the oxide so 
formed is reduced at a greater rate than that of the formation of 
water while the oxygen is passing. Between 130° and 100°, the 
rate of oxidation of the copper and the rate of reduction of the oxide 
so formed, as well as the catalytic activity, suffer a marked reduction. 
At 130°, with oxygen equivalent to 10 milligrams of water passing 
in five minutes, the rate of formation of water passes through a 
maximum to a steady minimum value. The above results are 
satisfactorily explained by assuming that the combination takes place 
mainly as a result of the alternate oxidation and reduction of the 
catalyst, the reduction reaction being complicated by the known 
inhibitory influence of free oxygen on that reaction. J. F. S. 

Catalysis of Hydrogen Peroxide by Finely Divided 
Platinum. The Influence of Inhibitants. Edward Brad- 
ford Maxted (T., 1922, 121, 1760—1765). 

Bohr and Langmuir Atoms. (Sir) Oliver Lodge ( Nature 
1922, 110 , 341). — In view of the difficulty of explaining molecular 
combination in terms of electrical attraction between revolving elec- 
trons composing the peripheral parts of an atom (in accordance with 
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the demands of spectroscopic observations) rather than in terms of 
a static arrangement (more suited to the facts of chemical com- 
bination), it is considered that the idea of electrical attraction 
between the atoms as the major chemical force should give place 
to that of the interlacement of the magnetic fields which inevitably 
accompany rapidly revolving electric charges. A. A. E. 

The Neuburger Nuclear Model. F. Pablo Valeras 
(Physikal. Z., 1922, 23 , 304 — 305). — The relative merits of the 
Neuburger (cf. this vol., ii, 208, 365) and Meitner (cf. ibid., ii, 15) 
models are discussed and an objection is raised to the latter model 
since it cannot be applied to the nuclei of boron 10 , boron 11 , nitrogen, 
or fluorine. The Neuburger model is unsatisfactory, since it 
requires the existence of isohelium nuclei. The author proposes 
a new model in which the nuclear formulae are given by iV=wa+ 
which takes account of all known atoms. W. E. G. 

The Neuburger Nuclear Model. Lise Meitner (Physikal. 
Z ., 1922, 23 , 305). — A reply to Pablo Valeras (preceding abstract), 
pointing out that the new model is not in agreement with radio- 
active phenomena. W. E. G. 

The Neuburger Nuclear Model. Maximilian Camillo 
Neuburger (Physikal. Z., 1922, 23 , 305 — 307). — A reply to F. 
Pablo Valeras (cf. preceding abstracts). The assumption of the 
existence of the isohelium nucleus is useful in explaining the 
structure of GfP which cannot be expressed by the new model. 
A schematic representation is given of the structure and genesis 
of some of the lighter atoms. W. E. G. 

The Stability of Atom Nuclei, the Separation of Isotopes, 
and the Whole Number Rule. William D. Harkins ( J . 
Franklin Inst., 1922, 194 , 165—211; cf. A., 1915, ii, 543, 544, 
814; 1920, ii, 479, 541). — The author has pointed out that of the 
first twenty-seven elements except hydrogen the atomic weights 
are very close to whole numbers on the basis of 0=16, and those 
of which the atomic ^eights are multiples of 4 are much closer 
to whole numbers thfyn the others. The simple explanation is 
that all the elements are intra-atomic compounds of hydrogen 
and that whilst in molecular compounds the latter has the atomic 
weight P0078, in these mluch closer combinations it has the atomic 
weight P000. Those atoms of which the atomic weights are 
divisible by 4 are regarded as being built up of a-particles which 
are known to be the nuclei of helium atoms. A system of notation 
denoting the electronic structure of the atoms has been introduced ; 
for example, “ Oxygen=16^ is written as a compound of 

16 positive and 16 negative electrons. This is further elaborated 
to show the number of a-particles (a) present in the nucleus, and 
negative electrons in the nucleus are differentiated from those in 
the planetary system. The nuclei of elements of even atomic 
number can be represented as built up in this way of a-particles 
alone or with “ cementing ” negative electrons, usually two in 
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number. Those of odd number cannot be so represented but need 
the introduction usually of a “ proton-electron ” group, p s e 2 . 

From a consideration of the composition of meteorites, the 
earth’s crust, and the radioactive series, the conclusion is drawn 
that the elements of even atomic number are much more stable 
than those which are odd. The atomic numbers of the five undis- 
covered elements are all odd. Thp stability is attributed to the 
great stability of the a-particle in the nucleus. The special 
relativity theory is used to explain the loss in weight of the four 
hydrogen atoms (4x1*0078) which form the helium atom (4*000), 
and the energy freed by this loss is shown to be 6*708 X 10 11 cals, 
per gram-atom of helium formed. This theory is also applied to 
the calculation of weight losses in radioactive disintegrations, and 
it is shown that an experimental determination of the loss of mass 
of radiothorium over a period of three years would be a check on 
the validity of the theory. * A. C. 

Model of the Ionised Hydrogen Molecule. W. Pauli, jun. 
(Ann. Physik , 1922, fiv], 68, 177 — 240). — A mathematical investi- 
gation of the conditions determining the stability of a model 
representing the motion of an electron under the influence of two 
positively charged nuclei, at rest and in equilibrium, a structure 
illustrating the ionised hydrogen molecule H 2 + met with in positive 
rays. The analysis is based on an application of the quantum 
theory, and the extension of Bohr’s correspondence principle to 
impacts between atoms or molecules and free electrons. Various 
orbits are investigated. Of quantised orbits symmetrical with 
regard to the medium plane bisecting at right angles the line joining 
the nuclei, that of minimum energy is characterised by three 
quantum numbers, 0, 1, 1, and fills up in a uniform manner the 
space contained within an ellipsoid of revolution. The possibility 
of the existence of a stable unsymmetrical quantised orbit remains 
for the present open. Consideration of the value of the ionisation 
potential of the hydrogen molecule indicates that the structure of 
the ionised hydrogen molecule is essentially meta-stable, and it is 
concluded that its real normal representation consists of an electron 
moving in a circular orbit in the medium plane between the nuclei, 
and characterised by conditions of stability and energy similar to 
those of the earlier Bohr model of the helium atom. Preliminary 
remarks are made concerning the application of the theory to the 
band emission spectrum of the ionised hydrogen molecule. 

J. S. G. T. 

The Mathematics of the Dicyclic Colour Theory, and a 
New Theory of the Structure of the Nitrogen Atom. James 
Moir (T., 1922, 121, 1808—1813). 

The Distribution of Electrons around the Nucleus in the 
Sodium and Chlorine Atoms. W. Lawrence Bragg, R. W. 
James, and C. H. Bosanqcet (Phil. Mag., 1922, 44, 433—449). — 
The distribution of electrons in the atoms of sodium and chlorine 
has been determined by measuring, by the method of X-ray 
analysis, the reflecting power per unit volume of the units constitute 
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in g a crystal of sodium chloride. The experimental results indicate 
that the sodium atom comprises seven electrons arranged on a 
shell of radius 0*29 A. and three electrons on a shell of radius 0*76 A. 
The chlorine atom comprises ten electrons arranged on a shell of 
radius 0*25 A., five electrons on a shell of radius 0*86 A., and three 
electrons on a shell of radius 146 A. Alternatively, the results 
are interpreted by continuous curves in which the electron density 
is plotted as ordinate against the corresponding distance of the 
electron from the centre of the atoms as abscissa. Considerable 
agreement is found between the experimentally determined values 
of the distribution factor F and those calculated for an atom of the 
type proposed by Bohr and comprising two electrons describing 
circular onc-quantum orbits of radius 0*05 A., four electrons 
describing two quantum circular orbits of radius 0 34 A., and four 
electrons describing two-quantum elliptical orbits of semi-major 
axis 0*42 A. The principal source of error in the conclusions arises 
owing to lack of information as to the part played by “ extinction ” 
in affecting the intensity of X-ray spectra. The results indicate 
that there cannot be, either in the sodium or chlorine atom, an 
outer shell of eight electrons. Eight electrons revolving in circular 
orbits of the same radius are equally inadmissible. J. S. G. T. 

The Molecular Structure of Carbon Oxysulphide and 
Carbon Disulphide. A. O. Rankine (Phil. Mag., 1922, [vi], 
44, 292 — 300). — The mean collision areas of molecules of carbon 
oxysulphide and carbon disulphide are calculated from certain 
assumptions based on the Lewis-Langinuir theory of valency 
(cf. A., 1921, ii, 192, 584). The electronic configuration in carbon 
oxysulphide is the same as that of an arrangement of argon and 
neon atoms in the sequence neon-neon-argon, and that of carbon 
disulphide corresponds with the sequence of inert atoms argon- 
neon-argon. The radii of the outer electron shells of atoms possess- 
ing the electronic configurations of neon and argon are 0*65 A. 
and 1‘03 A., respectively, and the radii of the collision spheres of 
argon and neon atoms are 1T5 A. and T44 A., respectively. For 
the purpose of interm olecular encounters, the molecules consist 
of overlapping spheres the centres of which are separated by 1*30 A. 
for neon-neon and 1*68 A. for the argon-neon combination, and 
of which the radii are the collision radii of argon and neon atoms. 
The mean collision area of carbon oxysulphide should lie between 
the limits 1*00 XlO” 16 cm. 2 and 1*09 xl0~ 15 cm. 2 and of carbon 
disulphide between the limits 1*23 X 10~ 16 cm. 2 and 1*37 X 10“ 15 cm. 2 . 
In the former case, the agreement between the results of this 
examination and the value obtained by Smith (cf. this vol., 
ii, 686) is striking. In the latter case, comparison is not yet 
possible. W. E. G. 

Valency Theories of Organic Chemistry. F. Henrich 
( Jahrb . Badioaktiv. Elektronik ., 1922, 19, 1—38). — An historical 
account of the theory of valency leading up to a discussion of 
the modem views of Kossel, Ilinsberg, J. Stark, Pauli, and Vorlander 
on the valency of organic compounds. W. E. G. 
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The Electron Theory of Valency as Applied to Organio 
Compounds. Julius Stteglitz (J. Amer. Ohetn. Soc ., 1922 ^ 
44, 1833 — 1834). — An addendum to a previous communication 
(this vol., ii, 560). 

The rupture oi the union of two carbon atoms by oxidation, 
involving the loss of two electrons by one of the atoms or jointly 
by both, takes place with particular ease when two neighbouring 
carbonyl groups are present in the molecule. In this case, there 
are no exposed valencies, but the structure is undoubtedly highly 

■rr-j — Q-+n+-r}H — o — 

polar. Thus oxalic acid may be formulated, ±q ± ~ , 

and the high polarity of the field surrounding the carbon atoms 
evidently loosens the union between the two and exposes the 
electrons held by them somewhat in the same manner, but not 
to the same extent, as in the oase of actual ionisation in a similar 
field. Similar considerations are applied to cyanogen and to 
dicarbonyl derivatives in general. H. W. 

Lecture-room Demonstration of Atomic Models. Louis 
V. Kino (Phil Mag., 1922, [vi], 44, 395-400).— Atomic models 
are described in which a number of steel spheres or soft iron rods 
are arranged in a strong alternating magnetic field. A simple 
form of the model consists of a coil of copper wire carrying alter- 
nating current over which is placed a large watch glass. Steel 
bearing-balls are used as magnetic elements. Since the spheres 
repel each other with a force varying as the inverse fourth power 
of the distance and the attraction to the centre varies as the 
distance, symmetrical stable groupings of the spheres are formed. 
When two coils are employed, mercury is used as a floating surface 
for the steel balls. The system of spheres may be set in oscillation 
by external magnets, giving a good illustration of the internal 
vibrations in the atom. The motion of molecules of a gas or the 
Brownian movement may be illustrated by employing short 
cylinders of iron or steel wire, which undergo violent movements 
if the field is suddenly applied. An experimental model illustrating 
the Rutherford atom may be constructed with two coils* Lengths 
of steel wire placed axially to the coils are used to make up the 
nucleus. Arrangements suitable for the demonstration of hydrogen 
or helium atoms are described. W. E. G. 

Technical Sedimentation Analysis. I. Friedrich-Vincenz 
von Hahn and Dorothea von Hahn ( Kolloid Z., 1922, 31, 96 — 
101). — The authors describe an apparatus, which is a slight 
modification of Ostwald and Hahn’s two-limbed coagulation 
measurer, by means of which a rapid and accurate knowledge of 
the size of particles of commercial powders may be obtained. This 
apparatus has been employed to determine the relative size of the 
particles of a number of commercial preparations of soot and lamp- 
black. As a control of the results obtained with this apparatus, 
the older methods of differentiation have also been used, and It 
is shown that exactly similar results are obtained by all methods, 
vol. cxxn. ii. 26 
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but that the new method is handier, more rapid, and more accurate 
(of. this vol., ii, ^05). J. F. S. 

Gas Generator with Washing Apparatus. Robert MOller, 
Komandit-Gesellsohaft (D.R.-P. 346325; from Chem. Zenit., 
1922, ii, 978). — The apparatus consists of a conical flask fitted 
with a stopper which contains the essential features of the device. 
This consists of a tube, furnished with a funnel at the upper end 
and terminating in a trap at the lower end, through which the 
liquid used in generating the gas is introduced. The gas after 
generation passes through a washing apparatus of annular cross 
section fixed concentrically with the upper part of the tube. 

G. W. R. 


Inorganic Chemistry. 


Solubility of Sulphur in certain Organic Liquids. R. 
Dblaplaob {J. Pharm. Ghim ., 1922, [vii], 26, 139— 140).— The 
solubility of sulphur in chloroform, carbon tetrachloride, benzene, 
toluene, and ether was determined at various temperatures ranging 
from 13° to 24°. The divergence of the results from those obtained 
by earlier workers is attributed in some cases to the slowness of 
saturation, twelve hours* continuous agitation being necessary to 
obtain saturated solutions in toluene and benzene, for example. 
From the results, which are given in tabular form, the following 
figures for the weights of sulphur dissolved in 100 grams of solvent, 
are abstracted : in chloroform at 15°, 0*874 gram ; in carbon 
tetrachloride at 15*5°, 0*645 gram; in toluene at 20°, 1*857 grams; 
in benzene at 15°, 1*582 grams; in anhydrous ether at 13°, 0*188 
gram. G. F. M. 

Autoreduction of Sulphurous Acid. George Macdonald 
Bennett (T., 1922, 121, 1794—1795). 

Some Properties of Selenium Oxychloride. II. Victor 
Lenher (J. Amer. Chem . /Soc., 1922, 44, 1664—1667; cf. A., 1921, 
ii, 256).— Selenium oxychloride is extremely hygroscopic and the 
very greatest precautions must be taken in preparing the anhydrous 
material. The presence of small quantities of water increases 
the electrical conductivity enormously, and its reactivity towards 
carbonates is largely dependent on the amount of water present. 
The best qualitative test for the presence of water in selenium 
oxychloride makes use of cobalt carbonate. When cobalt carbonate 
which has been dried at 200° for three hours is sealed up with 
anhydrous selenium oxychloride, no action of any description 
occurs, but if the merest trace of water is present the oxychloride 
becomes blue and if the tube is sealed a pressure of carbon dioxide 
is set up. The dry carbonates of calcium, strontium, copper, 
nickel, cobalt, and ferrous iron are unattacked by anhydrous 
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selenium oxychloride, whilst the dry carbonates of barium, lithium, 
and magnesium slowly evolve carbon dioxide and that of zinc 
much more rapidly. The fused carbonates of sodium and potassium 
react readily with anhydrous selenium oxychloride with the develop- 
ment of a large amount of heat. Sulphur dioxide is without action 
on boiling anhydrous selenium oxychloride, but in the presence of 
water selenium is precipitated. Dry hydrogen sulphide in contact 
with selenium oxychloride produces a reddish-brown colour, after 
which hydrogen chloride is evolved and yellow selenium sulphide 
produced. At the same time, heat is developed which dissociates 
the sulphide into sulphur and red selenium. Liquid hydrogen 
disulphide reacts vigorously with selenium oxychloride in the cold, 
producing the same products as hydrogen sulphide. Carbon 
monoxide has no action On selenium oxychloride. Iodic acid, 
iodine pentoxide, and potassium iodate with selenium oxychloride 
give at first chlorine and then iodine chloride. Periodic acid with 
the oxychloride evolves chlorine and, when warmed, iodine chloride. 
Potassium bromate with selenium oxychloride in the cold gives 
chlorine followed rapidly by a mixture of bromine and chlorine. 
Selenium oxychloride warmed with potassium persulphate evolves 
chlorine, but in the presence of sulphuric acid the evolution occurs 
in the cold and with effervescence. Telluric and selenic acids 
evolve chlorine when gently warmed with the oxychloride. The 
metals tungsten, tantalum, and titanium are only slightly attacked 
by selenium oxychloride after long treatment at high tem- 
peratures. Phosphorus reacts with selenium oxychloride at low 
temperatures to form phosphoric oxide, selenium monochloride, 
and selenium tetrachloride. Selenium oxychloride dissolves readily 
in carbon tetrachloride, but after a time reaction takes place with 
the formation of selenium tetrachloride and carbonyl chloride. 
Gliadin, zein, glutenin, elastin, and albumin are readily attacked 
and dissolved by selenium oxychloride. J. F. S. 

Selenium Oxybromide. Victor Leather (J. Amer. Chem. 
Soc., 1922, 44, 1668 — 1673). — Selenium oxybromide is best pre- 
pared by adding to pure sublimed selenium dioxide the calculated 
amount of fused selenium in a flask fitted with a rubber stopper 
through which passes a dropping funnel and a safety tube filled 
with fused calcium bromide. The flask is cooled to 0° and the 
amount of bromine necessary to oonvert the metal into tetrabromide 
cautiously added in small quantities. The mixture is then warmed 
until the whole of the oxide has dissolved to form the oxybromide. 
Selenium oxybromide is a reddish-yellow solid, m. p. 41*6 — 41*7°, 
b. p. 217°/740 mm. with considerable decomposition, d 50 3-38. 
The product decomposes so readily on heating, that it cannot be 
purified by distillation even under reduced pressure. It has an 
electrical conductivity at 40 — 50° of 6 X 1CT 5 ohms’* 1 . Water 
converts it slowly into selenious and hydrochloric acids. It 
dissolves in carbon disulphide, chloroform, benzene, toluene, and 
xylene, and the fused material is miscible in all proportions with 
these solvents. Carbon tetraohloride dissolves it readily, but the 

26 * 
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fused material dissolves only to the extent of 6%, and on heating the 
solution for several days carbonyl chloride is evolved and selenium 
tetrabromide formed. Selenium oxybromide is a very active 
chemical reagent. Sulphur reacts readily with it in the cold with 
the evolution of sulphur dioxide ; selenium dissolves in it to form 
the monobromide. Yellow phosphorus explodes with the solid, 
whilst red phosphorus takes fire with the solid and burns. Iodine 
dissolves in large quantities in selenium oxybromide, whilst 
chlorine displaces bromine. Silicon and carbon are not attacked. 
Sodium reacts explosively with the oxybromide, producing the 
bromide and selenium monobromide, whilst potassium reacts 
even more violently. Mercury, arsenic, antimony, tin, bismuth, 
iron, calcium, copper, lead, silver, molybdenum, thallium, gold, 
platinum, and zinc are all attacked, forming the metallic bromide 
and selenium monobromide. Zinc dust bums in the oxybromide ; 
aluminium and magnesium are only slightly corroded after heating 
for a week at 100° in the oxybromide. Cadmium, chromium, 
nickel, . cobalt, tungsten, and tantalum are not attacked when 
heated for ten days at 100°. The oxides of mercury, silver, calcium, 
and sodium react energetically with selenium oxybromide, those 
of arsenic, tin, and tellurium less energetically, and those of 
columbium, tantalum, vanadium, thorium, titanium, zirconium, 
and uranium are unattacked after heating for several days at 
100°. With most carbonates, the anhydrous oxybromide reacts 
only sluggishly even on heating, but in the presence of moisture 
the reaction is vigorous. The commoner sulphides react with the 
oxybromide with the development of heat, forming metallic bromides 
and selenium monobromide. Potassium chlorate liberates bromine 
from the oxybromide, but potassium perchlorate, permanganate, 
dichromate, and chromium trioxide are without action on it. 
When dry air is bubbled through the oxybromide at 60°, bromine 
is set free, due to a primary dissociation into the dioxide and tetra- 
bromide followed by a secondary dissociation of the tetrabromide 
into bromine and the monobromide. Sulphur dioxide and carbon 
monoxide are without action on the oxybromide, and hydrogen 
sulphide causes a slight decomposition. J. F. S. 

Production of Colourless Glass in Tank Furnaces with 
Particular Reference to the Use of Selenium. I. A. Cousen 
and W. E. S. Turner (J. Soc. Glass Technology , 1922, 6, 168 — 
181). — Numerous small melts at 1380° and 1440° showed that not 
more than 0*09% of iron oxide in a glass could be effectively 
decolorised by selenium or sodium selenite. The greater corrosive 
action of the salt-cake on the pot and its action on the selenium 
at high temperatures rendered more decoloriser necessary for 
batches containing this ingredient than for those with soda ash 
alone. Experiments showed the distinct formation of sodium 
selenite from selenium when dropped on to fused sodium sulphate. 
In a batch containing only soda ash and no salt-cake, sodium selenite 
was much more effective than selenium in decolorising. Reheating 
the glasses only changed the tint of those which had been 
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over-decolorised, and then only when heated between 525° and 
660°. A. C. 

Limits for the Propagation of Flame at Various Tem- 
peratures in Mixtures of Ammonia with Air and Oxygen. 

Albert Gbeville White (T,, 1922, 121, 1688 — 1695). 

Acetone in Commercial Ammonia. J. Bougault and 
R. Geos (J. Pharm. Ghim., 1922, 26, 170 — 171). — In many cases 
in which ammonia is used as a reagent in the presence of iodine, 
the formation of small quantities of iodoform is observed. An 
explanation of this fact was put forward by Guerin (A., 1909, 
i, 126), but this is set aside by the authors, who show that iodoform 
results from the presence of acetone. The quantity of acetone 
was found to vary from 0*01 — 0*5 gram per litre in the different 
samples examined, and it has been found in so-called “ pure 
ammonia for analysis ” in addition to the commercial product. 
It is pointed out that the use of ammonia in testing for acetone 
in physiological products is liable to give misleading results. 

H. J. E. 

Viscous Properties and Molecular Dimensions of Silicane. 

A. O. Rankine and C. J. Smith (Proc. Physical Soc. 9 1922, 34, 181 — 
186). — The authors have determined experimentally the viscosity 
of gaseous silicon hydride at 15° and 100°, and on the assumption 
that Sutherland’s law holds for this gas over the whole temperature 
range concerned the viscosity at 0° has been extrapolated. The 
data have been used to calculate the mean collision area presented 
by the silicon hydride molecule in the gaseous state. The experi- 
mental method employed was the same as that previously described 
(A., 1921, ii, 694). The following numerical data are recorded : 
viscosity in C.G.S. units xKT 4 , 0°, 1-078; 15°, 1*134; 100°, 1*436; 
Sutherland’s constant, (c), 229 ; mean collision area of the molecule, 
(A), 0*989 X 10" 14 cm. 2 . Using these data, an attempt is made to 
determine the structure of the silicon hydride molecule in relation 
to those of other gaseous hydrides the molecules of which have 
equal numbers of extra-nuclear electrons. J. F. S. 

Effect of Magnesia on the Resistance of Glass to Corroding 
Agents and . a Comparison of the Durability of Lime ana 
Magnesia Glasses. Violet Dimbleby, Constance M. M. 
Muibhead, and W. E. S. Turner (J. Soc. Glass Technology, 1922, 
6, 101 — 107). — Magnesia glasses appear to possess a slight advantage 
over lime glasses as regards corrosion by water; they show no 
advantage in the case of hydrochloric acid, and are decidedly 
inferior as regards their resistance towards alkaline solutions. 

W. P. S. 

Crystal Structure of Potassium. L. W. McKeehan {Proc . 
Nat. Acad. Sci., 1922, 8 , 254 — 255). — Determination by the X-ray 
method of the crystalline structure of potassium cooled to —150° 
in a current of air shows that the atoms of the metal are arranged 
in a body-centred cubic lattice with a = 5*20 X lO" 8 cm. The 

26* — 2 
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correspo ndin g value of the density is 0*92 gram /cm.* compared 
with tile oommonly accepted value of 0*862 gram /cm.*. The 
difference is probably partly attributable to the imperfect crystal- 
lisation of samples previously examined. The observed crystalline 
structure does not persist as the temperature rises to about 20°. 

J. S. G. T. 

Symmetry and Crystal Structure of Sodium Hydrogen 
Acetate* Ralph W. G, Wyckoff { Amer . J. Sci., 1922, [v], 4, 
193—198). — Cubes ( d 1*402) having the composition NaH(C 2 H 3 0 2 ) 2 
were obtained by the long digestion of fused sodium acetate, 
glacial acetic acid, and acetic anhydride. The X-ray analysis 
(reflexion spectra and Laue photographs) gives a unit cube of 
edge 16*98 A.U. containing twenty-four chemical molecules. The 
space group is probably T h 7 . L. J. S. 

Symmetry and Crystal Structure of Zinc Bromate Hexa- 
hydxate. Ralph W. G. Wyckoff (Amer. J. Sci. , 1922, [v], 4, 
188 — 192). — Good crystals having the composition Zn(Br0 3 ) 2 ,6H 2 0, 
mostly octahedral in habit, are formed by the slow cooling, or slow 
evaporation, of solutions. Reflexion X-ray photographs were 
obtained from the octahedral face, and Laue photographs through 
both octahedral and cube faces. These show an absence of planes 
of symmetry. From the various alternative arrangements, the 
space group T is selected. The unit cube contains four chemical 
molecules and has length of edge 10*31 A.U. L. J. S. 

Chemical Method of Separating the Isotopes of Lead. 
Thomas Billon, Rosalind Clarke, and Victor M. Hinchy 
(Sci. IVoc. Royal Dublin Soc., 1922, 17, 53 — 57). — The authors 
have attempted to effect a separation of the isotopes of lead by 
means of the Grignard reaction. Lead chloride prepared from 
some residues recovered from the manufacture of mesothorium 
was treated with lead tetraethyl and the reaction represented 
by the equation 2PbCl 2 + 4MgRX — R 4 Pb + 2MgCl 2 + 2MgX 2 + Pb 
carried out: The lead tetraethyl and metallic lead remaining 
constitute two fractions which are used separately in a repetition 
of the process. The process was carried out twice and the atomic 
weight of the lead in the tetraethyl from one and the lead residue 
in the other process was then determined by the method employed 
by Soddy and Hyman (T., 1914, 105, 1402). The relative values 
207*1 and 207*4 were obtained, thus indicating that the above 
Abaction furnishes a possible method of separating isotopes and 
that the chemical properties of isotopes although similar are not 
identical. J. F. S. 

The Mass-spectrum of Iron. F. W. Aston (Nature, 1922, 
11Q, 312— 313).— The mass spectrum of iron, examined as iron 
l^ntacarbonyl mixed with carbon dioxide, is characterised by a 
strong line at 55*94±0*05, and possibly a very faint line at 64. 

A* A. E. 
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The Constitutional Diagram of the Iron-Carbon System 
based on Recent Investigations. K5tar6 Honda (Set. Sep. 
TohoJcu Imp . V niv., 1921, 11, 119 — 129). — In a previous com- 
munication with Murakami (cf. A., 1921, ii, 699), it is shown that 
the graphitisation of iron always takes place after solidification 
of the fusion, the formation of graphite being due to the catalytic 
action of carbon monoxide on the solid cementite, just below the 
eutectic point, 1130° to 1100°. This being the case, the graphite 
lines on the usual double iron-carbon diagrams must be omitted. 
The shape of the solidus curve is frequently given incorrectly ; 
according to the principles of thermodynamics, this curve, like 
the liquidus curve, should be bent upwards. In a discussion of 
the allotropic transformations of the various forms of iron, ii is 
concluded that the a — p transformation is not a sudden change of 
phase, but a progressive change beginning from the lowest tem- 
peratures and ending at about 790°, the amount of change being 
dependent on the temperature. The magnetisation of iron is not 
accompanied by changes in the atomic configuration as in the 
case of allotropic change, but is a consequence of a gradual alteration 
in the energy of the atoms with rise in temperature. This trans- 
formation is represented by a dotted line passing through 790° 
for pure iron and 775° at 4% of carbon. Similarly, the cementite 
transformation is progressive and extends from the lowest tem- 
perature up to 215°. The break in the heating curve of cast iron 
observed by Ruer (A., 1921, ii, 198) is not evidence of the existence 
of a graphite euteotoid. W. E. 6. 

Crystal Structure of Iron and Steel. II. Arne Westgren 
and Gosta PhragmIsn (Z. physiJcal. Chem ., 1922, 102, 1—25; 
cf. this vol., ii, 152). — Rontgen photographs of iron wire at 800*, 
1100°, and 1425°, obtained by the Debye and Scheerer method, 
show that iron within the so-called p and 8 regions similarly to 
a-iron has a space-centred cubic lattice, whilst iron in the y-iron 
region has a face-centred cubic lattice. The characteristic fact 
is therefore that the transition which occurs at 900° (A s ) is reversed 
at 1400° (A 4 ). The y-iron lattice of austenite steel is extended 
by the dissolved carbon. It is found that a steel containing 1*98% 
of carbon possesses a larger iron lattice when it is quenched at 1100° 
than at 1000°, also that the a-iron lattice in martensite appears 
to be somewhat extended by the carbon. The homogeneous lattice 
region within the a-iron in martensite is shown to be extremely 
small. A steel containing 0-80% of carbon which has been quenched 
at 760° is shown to be practically amorphous. Debye photographs 
of cementite and spiegeleisen crystals are identical. By means 
of Laue photographs and an investigation of the interferences of 
a spiegeleisen crystal rotating in a Debye camera, it is shown 
that cementite belongs to the rhombic system and has an axial 
ratio 0*670 : 0*755 : 1. The dimensions of the elementary parallele- 
piped are 4*53, 5*11, and 6*77 A.U., respectively. The unit crystal 
contains four molecules of Fe 8 C, from which it follows that the 
speoific gravity of cementite is 7*62. J. F. S. 
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The System Chromium Trioxide-Sulphur Trioxide- 
Water. Lionel Felix Gilbert, Harold Buckley, and Irvine 
Masson (T., 1922, 121, 1934—1938). 

R61e of Chromates in Electrolysis ior Chlorate. A. V. 
Pamjtlov (Bull. Inst . Polyt. Ivanovo-Voznesensk. y 1921, 4, 113 — 
117). — Chromate plays a triple part in the electrolytio production 
of chlorate in an acid solution. (1) It acts as a “ buffer ” salt, 
regulating automatically the kinetic acidity of the liquid. (2) It 
forms a film on the cathode and thus prevents reduction of the 
hypochlorite formed as an intermediate product, and (3) this film 
protects the cathode from disintegration and hence allows the 
platinum electrodes to be replaced by those of metals more readily 
accessible, such as copper. These effects of chromate are specific 
and are not exhibited by any other compound. T. H. P. 

The Adsorption of Uranium-X and its Isotope, Thorium, 
by Basic Ferric Acetate. Andrew Charles Brown (T., 1922, 
121, 1736—1743). , 

Zirconium Ferrocyanide and Ferricyanide. F. P. Venable 
and E. 0. Moehlmann (J. Amer. Chem . Soc ., 1922, 44, 1705— 
1707). — When solutions of potassium ferrocyanide are added to 
solutions of zirconyl salts, white precipitates are obtained which 
are unstable in the air and of varying composition. The pre- 
cipitates are basic zirconium ferrocyanides and the composition 
depends on the extent to which the hydrolysis has proceeded. 
Thus, a freshly prepared solution of zirconyl chloride gives a sub- 
stance of the formula ZrO(OH) 2 ,(ZrO) ? Fe(CN) a and a solution 
which has been boiled gives a precipitate of the composition 
9ZrO(OH)2,2(ZrO)oFe(CN) 6 . Potassium ferricyanide gives no pre- 
cipitate with freshly prepared solutions of zirconyl chloride, but 
on boiling the mixture the very basic compound 
21ZrO(OH) 2 ,2(ZrO) 3 Fe(CN) 6 

is precipitated. J. F. s. 

The Chemical Properties of Mesothorium. II. D. 
Yovanovitoh (Compt. rend ., 1922, 175, 307— 309).— A concen- 
trated solution of the chlorides of barium and radioactive elements 
was treated with hydrochloric acid in the cold. The precipitated 
barium chloride carried down with it mesothorium-/, thorium-X, 
and radium, leaving mesothorium-//, radiothorium, and the active 
residue in solution. By this process, repeated at intervals, meso- 
thonum-// was obtained in the acid solution, nearly pure and 
practically free from barium. The final purification of meso- 
thorium-// was carried out by repeated co-precipitation with 
“ °f ir° n or aluminium, and further by reprecipitation as 
hydroxide. To eliminate radiothorium a trace of thorium was 
added and later removed by means of hydrogen peroxide. 
Thonum-G and thorium-B were removed by precipitation with 
tead ana bismuth, which in turn were removed as sulphides. 
Mesothorium-// in solution with elements of the cerium group *was 
fractionally precipitated as oxalate hydroxide, and as the double 
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sulphate. Mesothorium-// in the presence of lanthanum and 
praseodymium appeared in greater quantity in the early fractions, 
but when mixed with neodymium and samarium was more con- 
centrated in the last fractions. In the fractionation of the double 
nitrates of the rare earths and ammonium, mesothorium-// tends 
to accumulate with lanthanum rather than with samarium. 

A. G. P. 

Crystal Structure of Germanium. N. H. Kolkmeijer 
( Proc . K . Akad. Wetensch . Amsterdam , 1922, 25, 125 — 126). — In 
continuation of previous work (A., 1921, ii, 200), the author has 
investigated the crystal structure of germanium, by the powder 
method. The structure, deduced from the observations, resembles 
that of the diamond, the lattice parameter a being equal to 5*61 A., 
compared with the value 5*594 A. deduced from the value of the 
density and atomic weight, taking Avogadro’s number equal to 
6*062 XlO 22 . As modifications of carbon, silicon; germanium, and 
tin resembling the diamond in structure are known, whilst the same 
is not true of titanium, zirconium, and thorium, it is concluded 
that carbon and silicon are more closely associated with the elements 
of group IV6 than with those of group IVa. J. S. G. T. 

The Anode Oxidation of Gold. I. Anode Oxidation of 
Gold in Sulphuric Acid. Fr. Jirsa and Ot. BtjryInek (Chem. 
Lihty , 1922, 16, 189 — 194). — A detailed examination is made of 
the oxidation of a gold anode in dilute sulphuric acid. The product 
obtained is shown to be auric hydroxide, which loses a molecule 
of water on keeping over phosphoric oxide, giving the com- 
pound AuO(OH), and this, on further dehydration, yields the 
oxide Au 2 Oo. It was observed that ozone is evolved during the 
passage of the current, and the amount produced per ampere-hour 
for various concentrations of acid is determined. The yields of 
hydroxide obtained with different currents and acid concentrations 
are also measured. 

The solubilities of auric hydroxide, both freshly prepared and 
stale, and prepared both electrolytically and by hydrolysis, are 
determined for different concentrations of sulphuric acid, and from 
these results it is concluded that the product of solution is auric 
sulphate, and not the compound Au(0H)S0 4 . R. T. 


Mlneralogieal Chemistry. 


The Composition and Calorific Power of Coal from the 
Deeper Strata of the Kenadza (Algerian) Mine. A. Foix 
(Bull. Soc . chim., 1922, [iv], 31, 813—816). — Coal from the deeper 
workings differs from that obtained nearer the surface by reason 
of its greater proportion of ash, nitrogen, and sulphur. The heat 
of combustion is about 8*255 calories per gram. H. J.JJp), 
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Colloidal Phosphates. Carl Elschner (Kottoid Z. t 1922, 
31, 94 — 96). — The author describes the colloidal formation of a 
clay found in the Fanning Islands which contains no silicates but 
is chiefly made up of calcium phosphates and organic materials. 
The mineral naunte is stated to be formed from a jelly-like mass 
containing tricalcium phosphate with uric acid and purine deriv- 
atives, which through the action of nitrifying bacteria has lost 
its organic matter and formed a substance of the composition 
3(CaoP 2 0 8 ),Ca(0H) a ,a:H20. Another mineral, meyersite, found in 
the Hawaii Islands, is described. This is an aged gel of the com- 
position A1P0 4 , 66*33%; FeP0 4 , 2*62%; ILO, 26*10%; and is to 
be distinguished from variszite, AlPO^HgO. It is lighter in 
colour and is particularly characterised by its banded structure. 
The mineral is formed by the decomposition of lava by the con- 
stituents of guano. J. F. S. 

Olivine from Lithosiderites. P. Chervinskii (Bull. Soc . 
frang . Min. t 1921, 44, 170). — Olivine isolated from the pallasites 
of : I, Ahumada ; II, Finmarken (d 3*366) ; III, Mt. Dyrring ; and 
IV, Molong, gave : 



Si0 2 . 

FeO. 

MnO. 

MgO. 

CaO. 

Total. 

I. 

38-43 

14-93 

trace 

46-27 

0-40 

100-03 

II. 

39-32 

16-61 

— 

44-07 

— 

10000 

III. 

40-52 

13-13 

— . 

47-30 

trace 

100-95 

IV. 

39-32 

13-13 

trace 

47-70 

trace 

100-15 


L. J. S. 


Cyprine and Associated Minerals from Franklin, New 
Jersey. J. Volney Lewis and Lawson H. Bauer (Amer. J. 
Sci., 1922, [v], 4, 249 — 251). — Sky-blue, granular to fibrous cyprine 
(a variety of idoerase), which was apparently homogeneous, was 
found on microscopical examination of thin sections to enclose 
about 33% of rounded grains of willemite. Analysis I gives, after 
deducting willemite, the figures under II agreeing approximately 
with the composition of idoerase. Associated with this mineral is 
pale pink, cleavable to coarsely fibrous rhodonite (var. bustamite), 
which gave analysis III; brown, granular garnet — the polyadel- 
phite variety of andradite (analysis IV) ; also phlogopite, felspar, 


etc. 

SiO a . 

Al a O a . Fe a Oj. 

FeO. 

MnO. 

ZnO. 

I. 

32-42 

14-07 — 

0-77 

1-60 

21-71 

11 . 

35-14 

20-86 — 







III. 

46-72 

1*34 — 

0-46 

26-61 

1-34 

IV. 

34-28 

3-12 25-53 

— 

7-41 



CuO. 

CaO. 

MgO. 

h 2 o. 

Total. 

I. 

0-99 

25-22 

1-08 

2-38 

100-14 

II. 

1-47 

37-40 

1-60 

3-53 

100-00 

III. 

- — 

22-24 

1-27 



99*88 

IV. 

— 

29-20 

0-39 

— 

99*93 






L. J. S. 
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Analytical Chemistry. 


Refractometric and Interferometric Quantitative Analysis. 
J. BeCka (Z. physiol . Chem., 1922, 121, 288 — 299). — The author 
has extended the observations of de Crinis (A., 1920, ii, 700) on 
the use of the refractometer for the analysis of solutions so as to 
make it more generally applicable* He has also described the 
use of the interferometer for more dilute solutions. The experi- 
ments have special reference to urine analysis. H. K. 

Recovery of Solvents from Extracted Substances. A. B. 
Pichler {Chem. Ztg., 1922, 46, 698). — In the ordinary method of 
extracting substances in a Soxhlet apparatus a considerable quantity 
of the solvent is retained by the extraction thimbje and its contents, 
particularly if the latter are of a bulky nature ; this solvent may 
be recovered by transferring the thimble, at the end of the extraction, 
to a large flask and, when a suitable number of thimbles have thus 
been collected, submitting them to distillation. To recover solvent 
from a single thimble, the latter may be transferred to a tube which 
fits on to the lower end of the Soxhlet apparatus and the solvent 
then distilled into and collected in the Soxhlet apparatus. 

W. P. S. 

Apparatus for Measuring the Hydrogen-ion Concentration 
of a Solution. Ajstdr4 Kling and A. Lassie ur (Ann. Chim. Analyt 
1922, [ii], 4, 232 — 238). — A further description of the electrometric 
method previously reported (this vol., ii, 234). G. F. M. 

Colorimetric Estimation of Hydrogen Peroxide. M. L. 

Isaacs (J. Amer. Chem. Soc., 1922, 44, 1662 — 1663). — A rapid 
method of estimating the concentration of hydrogen peroxide 
colorimetrically based on the method described by Deniges (A., 
1890, 1185) and Crismer (A., 1892, 381) is worked out and fully 
described. About 30 c.c. of water, 10 c.c. of a 5% solution of 
citric acid, and 1 c.c. of the unknown hydrogen peroxide are placed 
in a 50 c.c. graduated flask and, after mixing, 1 c.c. of a 10% 
solution of ammonium molybdate is slowly added. Water is 
then added to make the volume 50 c.c. and the whole well shaken. 
The yellow colour develops at once and the solution is then com- 
pared with a standard potassium chromate solution (0*4 gram /litre) 
in a Dubosq colorimeter. When the standard is set at 20 the 
quantity of hydrogen peroxide is given by r=0*05467/y, where y 
is the colorimeter reading and x the number of grams of peroxide 
in the 50 c.c. of solution. The results obtained by this method 
compare extremely favourably with those obtained by direct 
titration with potassium permanganate. J. F. S. 

The Error in Estimating Chloride by Bang’s Micro- 
Method. Richard Prigge ( Biochem . Z ., 1922, 130, 442 — 
447).— The sources of error in this method have been examined 
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and full details of the technique required for the greatest exactitude 
are given. J1 * JV * 


Micro-analyses by Bang’s Methods. I. Ludwig Pbtsoh- 
acher (Biochem. Z. y 19 22, 131, 116— 123). — The estimation of 
chlorides by microanalysis in drops of blood gives sufficiently 
accurate results, but the estimation of dextrose and residual 
nitrogen is not sufficiently accurate. H. K. 


Colorimetric Estimation of Blood Chlorides. M. L. Isaacs 
(J. Biol Chem.y 1922, 53, 17— 19).— The method is applicable to 
the tungstic acid blood filtrates and depends on the conversion of 
silver chromate into sodium chromate by the action of the blood 
chlorides. Excess of silver chromate (about 0*05 gram) is stirred 
into 10 c.c. of the blood filtrate previously neutralised by addition 
of a small quantity of magnesium carbonate. After centrifuging, 
the supernatant liquid (plus washings) is clarified by the addition 
of 1 c.c. of a 2% ammonium hydroxide solution, and diluted to 
25 c.c. The colour is then compared with a potassium chromate 
solution which has been standardised by means of a solution of 
sodium chloride in the above manner. E. S. 


Estimation of Chlorine in Tissues. 0. M. Pico and J. 
Mubtagh (Compt. rend. Soc. Biol ., 1922, 86, 405 — 406; from 
Ghem. Zentr ., 1922, ii, 922). — The tissue is dissolved in concentrated 
sodium hydroxide solution and the proteins are precipitated by 
phosphotungstic acid. The chlorine is estimated in the filtrate 
by the method of Austin and Van Slyke. G. W. R. 

Detection of Iodates in Potassium Iodide according to 
the French Codex, 1908. Lachartre (J. Phann. Chim 1922, 
[vii], 26, 134 — 138). — The test for iodates in potassium iodide 
described in the Codex lacks precision, and takes no account of 
the influence of such factors as the strength of the iodide solution, 
the amount of acid added, the duration of the reaction, etc. The 
following method is suggested. A 10% solution of the iodide in 
distilled water is prepared, and to 10 c.c., 3 c.c. of chloroform and 
5 drops of glacial acetic acid are added. After shaking for thirty 
seconds, the, chloroform, examined immediately after separation, 
should not be coloured. Performed in this manner, the limit of 
sensitiveness of the test is 0*08 part of iodate per 1000, which is 
considered to be all that is required for a reasonably pure product. 
The presence of copper in small quantities, for example, 0-0015 part 
per 1000, has no effect on the reaction with a perfectly pure iodide, 
but it appreciably accelerates the development of the iodine 
coloration when traces of iodate are present. The amount of 
C0 PP er ki ordinary distilled water is, however, too small to have 
any effect on the reaction in either case. G. F. M. 

Detection and Estimation of Fluorides. N. K. Smitt (Bull 
Bureau Biotech ., 1922, 176 — 178). — Greeff’s volumetric method 
for the estimation of fluorides (A., 1913, ii, 975) may be simplified 
somewhat by the use of an alcoholic solution of ferric chloride. 
The presence of fluoride in neutral solution may be detected by 
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adding a little ammonium thiocyanate solution and then feiric 
chloride solution drop by drop; in the absence of interfering 
substances, rapid disappearance of the colour of the ferric thio- 
cyanate indicates the presence of fluoride. Even insoluble fluorides, 
such as that of calcium, may be similarly detected if the substance 
is vigorously ground in a mortar with thiocyanate and ferric 
chloride solutions. A colorimetric method for estimating traces 
of fluorides, based on the above reaction, is also described. [Cf. 
J. Soc. Chem. Ind. 9 1922, Oct.] T. H. P. 

The Estimation of Oxygen in Organic Compounds. H. 

ter Meulen (Bee. trav. chim. f 1922, 41, 609 — 614; cf. Boswell, 
A., 1913, ii, 334). — The substance to be analysed is heated in a 
current of pure hydrogen and the resulting gases are passed first 
over metallic nickel in the form of thin wire and secondly over 
nickelised asbestos. The function of the former is that of trans- 
forming the decomposition products of the substance into com- 
pounds which are suitable for hydrogenation, which reaction 
occurs in the presence of the latter. With proper precautions, 
all the oxygen is transformed into water and weighed as such; 
but as a portion may remain as carbon dioxide, a second absorbent 
is required to obviate error due to incomplete transformation. 
Analyses carried out by this method have yielded satisfactory 
results, details of which are given. Halogens and sulphur act as 
poisons to the catalyst ; the method is therefore not applicable to 
substances containing these elements. As calcium chloride is 
used to absorb the water formed in the reaction, nitrogenous 
substances may not be dealt with by this method on account of 
the ammonia which they yield on hydrogenation. H. J. E. 

Estimation of Sulphides by Oxidation by means of Ferric 
Sulphate. P. P. Budnikov and K. E. Krauze (Bull. Inst . Polyt. 
Ivanovo-Voznesensk ., 1921, 4, 157 — 159). — The method described 
is based on the reactions 3Na 2 S+Fe 2 (S0 4 ) 3 =3Na 2 S0 4 +2FeS+S 
and 2FeS+2Fe 2 (S0 4 ) 3 — 6FeS0 4 +2S, the ferrous sulphate thus 
formed being estimated by titration with permanganate solution. 
If the ferric sulphate is used in aqueous solution, it undergoes 
hydrolysis, whereas in presence of acid the sodium sulphide may 
be attacked with loss of hydrogen sulphide. These difficulties 
are avoided by adding sodium carbonate or hydroxide, and by 
acidifying, only after the oxidation, with phospnoric acid. Man- 
ganous sulphate is added prior to the titration. The method is 
applicable to calcium and zinc sulphides, but not to sulphides of 
copper, lead, silver, etc., which are insoluble. T. H. P. 

Estimation of Non-protein Nitrogen by means of Ultra- 
filtration. M, Richter-Quittner and H. Hoenlinger {Wiener 
Klin. Wochschr ., 1921, 34, 24). — Twenty c.c. of blood plasma or 
serum are diluted ten to twenty times with distilled water and 
filtered through a Buchner funnel and membrane (Zsigmondy and 
Jander, A., 1919, ii, 520), the non-protein nitrogen being estimated 
in the filtrate by Kjeldahl’s or Pregl’s micro-method. 

Chemical Abstracts. 
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Hie Triketohydrindene (Ninhydrin) Reaction a b a Quantit- 
ative Colorimetric Method lor the Estimation of Amino- 
acid Nitrogen. H. Restart (Biochem. Z. t 1922, 131, 78 — 
96). — The ninhydrin reaction is suitable for the estimation of 
amino-acid nitrogen if certain precautions are taken. All the 
amino-acids with free amino-groups examined, except histidine, 
give at P H 6*976 the same standard oolour if the solutions be equal 
in amino-acid nitrogen content, say, 10 mg. or less per litre. This 
result is obtained by taking 2 c.c. of such a solution, neutralising 
with N j400 alkali to P u 6*976 by comparison with phosphate 
standards and methyl-red, adding 2 c.c. of phosphate solution of 
the same P H and 1 c.c. of 1% ninhydrin solution, and heating 
for thirty minutes in the boiling-water-bath. The solutions are 
then diluted to 100 c.c. and estimated colorimetrically. Histidine 
gives the standard colour at P H 6*24, thus involving a small error 
where mixtures of amino-acids contain this acid. Some amines 
and ammonium salts also give the colour reaction, but only in 
concentrations higher than 15 mg. per litre. H. 151. 

Estimation of Phosphorus in Minerals and in Coke Ash 
by a Colorimetric Method. Georges Misson (Bull. Soc. Chim. 
Belg ., 1922, 31, 222 — 225). — The phosphorus to be estimated is 
obtained in solution as phosphate, and it is essential that the 
solution should be free from chlorine. Potassium permanganate 
is added, followed by a solution of sodium peroxide in dilute nitric 
acid. After addition of ammonium vanadate, the solution is 
boiled and treatment with ammonium molybdate produces the 
colour which is compared with the standard tint. Three modific- 
ations of the method are given, (a) for minerals of small phosphorus 
content, 0*01 — 0*20%; (b) for minerals of greater phosphorus 
content, 0*20 — 2*50%; (c) for coke ash, together with details of 
the procedure in each case. A comparison of the results with 
those obtained by gravimetric methods shows that they are sub- 
stantially in agreement, but the colorimetric method gives somewhat 
lower results for a phosphorus content of 1*7% and upwards. 

H. J. E. 

Modification of the Bell-Doisy Phosphate Method. A. P. 
Briggs (J. Biol. Chem ., 1922, 53, 13—16; cf. A., 1920, ii, 769).— 
In the modification described, the coloration produced in acid 
solution, which is more stable than that in alkaline solution, is 
used for the estimation. The blood or plasma is diluted with 
3 volumes of water and 1 volume of 20% trichloroacetic acid, 
shaken vigorously for a few seconds, and filtered after ten minutes. 
To 5 c.c. of the nitrate (corresponding with 1 c.c. of plasma), 2 c.c, 
of the molybdate solution, 1 c.c. of a 20% sodium sulphite solution, 
1 c.c. of the quinol solution, and water to bring the volume to 
10 c.c. are added. After thirty minutes, the coloration produced 
is compared with a standard. In the presence of the sodium 
sulphite reagent a blue coloration is obtained which is more intense 
than the green coloration produced in its absence. The method is 
applicable to urine. E. S. 
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Estimation of lipoid Phosphoric Acid (“ Lecithin ”) in 
Blood by Application of Bell and Doisy’s Method for 
Phosphorus. F. S. Randles and Arthur Knudson (J. Bid. 
Chem., 19 22, 53, 53—59). — An alcohol-ether extract of blood or 
plasma is prepared according to Bloor’s procedure (A., 1918, 
ii, 452). An aliquot part of this is evaporated, treated with sulphuric 
and nitric acids, and heated until the latter acid is completely 
driven off. Phosphoric acid is then estimated in the clear solution 
by Bell and Doisy’s method (A., 1920, ii, 769). Disturbance of 
the final solutions produces bubbles which interfere with the reading. 
The solutions should therefore be left in the colorimeter cups for 
five minutes before making the comparison. E. S. 

Conductometric Titration of Hydrofluosilicic Acid. 
Naotsuna Kan6 (J. Chem. Soc. Japan , 1922, 43, 556 — 560). — 
Using two adjustable parallel platinum plates . as electrodes, the 
author has carried out the conductometric titration of hydro- 
fluosilicic acid. When a mixture of 100 c.e. of water and 170—200 
c.c. of 95% alcohol was used as solvent for the 0 , 138A7'-acid, the 
titration was conducted with sodium hydroxide solution as well 
as with potassium hydroxide solution without causing hydrolysis 
of the acid. K. K. 

^ Critical Examination of Methods commonly used in 
Determining the Durability of Glass. W. E. S. Turner (J. 
Soc. Class Technology , 1922, 6, 30 — 45). — The methods investigated 
involved (1) the testing of the surface of glass vessels, (2) the use 
of plates, disks, or slabs of glass, (3) the treatment of the glass in 
the form of powder, and (4) the autoclave test. Whilst there 
are uncertainties in the results obtained by any of the methods, 
it is not difficult to distinguish qualitatively a good glass from a 
poor one. It is suggested that, in absence of a satisfactory general 
test, the tests should be made on plates of the glass or on the 
powder, preferably the latter. W. P. S. 

New Apparatus for Estimation of Carbon Dioxide in Air. 

Henrik LundegIrdh (Biochem. Z., 1922, 131, 109 — 115). — The 
author has modified the Pettenkoffer method by replacing the 
flask by a zinc vessel in the form of a beaker with detachable 
cover, and fitted with three tubes to facilitate withdrawal and entry 
of solutions. A larger apparatus is also described on similar lines, 
suitable for use in the open. H. K. 

Estimation of Gases in Metals. Harold Lester Simons 
{Chem. and Met. Eng., 1922, 27, 248 — 249). — A weighed quantity 
of the metal is introduced into a specially designed apparatus 
which is then exhausted by means of a Toeppler pump. Mercury 
is allowed to siphon over into the flask containing the metal and 
the whole is heated until the latter dissolves. The evolved gases 
are first examined spectroscopically in a Geissler tube, then trans- 
ferred to the usual gas apparatus, and the quantity of each con- 
stituent estimated in the usual manner. [Of. J . Soc. Chem . Ind., 
1922,714a.] A. R. P. 
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Estimat ion of Small Quantities of Sodium in Aluminium 
and Alumina. R. Geith (Ghem. Ztg ., 1922, 46, 745). — The 
precipitation of aluminium hydroxide by even a very slight excess 
of ammonia is invariably not quite complete and the traces in 
solution are weighed with the sodium chloride. By electrolysis 
of a nearly neutral solution of aluminium chloride or sulphate 
containing iron, magnesium, calcium, and sodium salts as impurities, 
all the sodium may be deposited in a mercury cathode as amalgam 
whilst the bulk of the other metals are precipitated as hydroxides 
in the solution and the chlorine escapes as gas from the carbon 
anode. In a suitably arranged divided cell the mercury is made 
the cathode in the inner compartment and the anode in the outer, 
which contains dilute neutral sodium chloride solution and a nickel 
rod dipping into the mercury and forming a voltaic couple. The 
sodium then redissolves as hydroxide in the salt solution and its 
amount may be estimated by titration. The current required for 
the method is 0*15 ampere at 3*5 volts for two to three hours. 
[Cf. J. Soc. Chcm . Ind., 1922, 714a.] A. R. P. 

A New Method of Qualitative Separation of the Alkaline- 
earth Metals. Michel Polonovski (Bull. Soc. chim ., 1922, 
[iv], 31, 806 — 810). — The separation is based on the differences in 
solubility of the sulphites and thiosulphates of the three metals 
in ethyl alcohol-water mixtures. The carbonates as precipitated 
in the group are dissolved in acetic acid, and the solution is boiled 
and neutralised with ammonia. After addition of ethyl alcohol, the 
barium is precipitated by alcoholic sodium thiosulphate. A small 
proportion remains in solution ; this is separated, after filtration, 
by addition of potassium sulphate, but not of sufficient concen- 
tration to precipitate any strontium. The strontium is then 
separated as sulphite by excess of alcoholic sodium sulphite or 
as sulphate by excess of potassium sulphate. The solution is then 
acidified with very dilute acetic acid and the calcium precipitated 
by ammonium oxalate. The concentrations of the reagents 
required to effect the separation are given, also the proportions in 
which they are to be used. H. J. E. 

Approximate Volumetric Estimation of Barium. Michel 
Polonovski (Bull. Soc. chim., 1922, [iv], 31, 810 — 813 ; cf . previous 
abstract). — The separation of barium from strontium and calcium 
as thiosulphate may be utilised as a means of volumetric estimation 
by using excess of a standard sodium thiosulphate solution which 
contains ethyl alcohol. After allowing the mixture to remain for 
twenty-four to thirty-six hours to obtain as complete a precipitation 
of barium thiosulphate as possible, the solution is filtered and the 
excess of the reagent estimated. The quantity of barium present 
is thus found by difference. A correction is necessary by reason 
of the slight solubility of barium thiosulphate ; this is applied by 
a formula given by the author, as the temperature at which the 
precipitation takes place and the percentage of alcohol present 
ere factors which influence the result. H. J. E, 
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Use of Amalgams in Volumetric Analysis. V. Estim- 
ation of Iron, Titanium, Uranium, and Methylene-blue. 

SuETABd Kikuchi (J. Chem. Soc. Japan , 1922, 43, 544 — 650; 
cf. A., 1921, ii, 596, 714 ; this vol., ii, 519, 529). — After the reduction 
of mixed .solutions of two metals with liquid zinc- or cadmium- 
amalgam, their differential titration with two standard oxidising 
solutions was studied. A mixture of ferric oxide and titanium 
dioxide is titrated with potassium permanganate and iron alum, 
using ammonium thiocyanate as an indicator after reduction with 
zinc amalgam. They are quantitatively oxidised with iodine 
in the presence of sodium tartrate. Combining this reaction and 
that with iron alum, they can also be differentially titrated. A 
mixture of ferric oxide and uranium trioxide is titrated with potass- 
ium permanganate and iron alum, after reduction with cadmium 
amalgam in warm solution and in the presence of carbon dioxide. 
A mixture of titanium dioxide and uranium trioxide is titrated 
with potassium permanganate and iodine solutions, after reduction 
with cadmium amalgam in warm solution. Quadrivalent uranium 
is not oxidised by excess of iodine in the presence of sodium tartrate. 

After a mixed solution has been oxidised with potassium per- 
manganate, it is reduced with the amalgam and titrated differentially 
with iron alum or iodine. A definite quantity of titanic sulphate 
is reduced to tervalent titanium salt by the amalgam ; methylene- 
blue is added at 60 — 70° until the solution is tinged with blue, 
and then it is titrated. The purity of Kahlbaum’s methylene- 
blue B extra was 82*96%, and that of Merck’s methylene-blue 
B.B, 85*07%. K. K. 

Use of Amalgams in Volumetric Analysis. VI. Electro- 
metric Titration of Iron, Molybdenum, Uranium, Vanadium, 
and Titanium. Naotsuna Kan6 («7. Chem . Soc . Japan , 1922, 
43, 550 — 556; cf. preceding abstract). — Solutions of iron alum, 
ammonium molybdate, uranyl sulphate, vanadic acid, and titanium 
sulphate are reduced with zinc amalgam, separated from the 
amalgam, connected to the platinum and calomel electrodes, and 
their E.M.F . estimated, the standard solution of potassium per- 
manganate meanwhile being gradually added. In these estimations, 
the volumes of the solution should be maintained as small as 
possible. In the case of titanium, a slight deficiency of tho per- 
manganate solution is first added, then excess of iron alum solution 
to oxidise tervalent titanium, and the solution then titrated with 
the permanganate solution. A mixture of iron and titanium can 
be electrometrically titrated with the permanganate * solution, 
two break-points in the E.M.F . curve showing the end points. 

K. K. 

Estimation of Tin in Bearing Metals. Josef NIgel (Chem. 
Ztg., 1922, 46, 698). — One gram of the metal turnings is dissolved 
bv boiling in a flask with 100 c.c. of hydrochloric acid and 3 grams 
of potassium chlorate; After all free chlorine has been expelled, 
the solution is diluted with 30 c.c. of water, 7 grams of sodium 
chloride are added, and, after the addition of a strip of nickel having 
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An area of about 10 sq, cm., the solution is boiled for one hour. 
The stannic chloride is thus reduced to stannous chloride, whilst 
the antimony is deposited as flakes on the nickel plate. After 
the solution has been cooled in an atmosphere of carbon dioxide, 
the stannous chloride is titrated with standardised iodine solution. 

W. P. S. 

The Volumetric Estimation of Antimony and Tin in Red 
Brass. Franz Johann MtfCK ( Ghent . Ztg ., 1922, 46, 790).— 
The alloy is dissolved in nitric acid and the precipitated stannic 
and antimonic acids are collected, washed, and dissolved in hot 
sulphuric acid and potassium sulphate. The cooled solution is 
treated with 0*5 gram of tartaric acid, 180 c.c. of water, and 7 c.c. 
of hydrochloric acid and the antimony estimated by titration with 
permanganate. The solution is then boiled with a further 30 c.c. 
of water, 60 c.c. of hydrochloric acid, and 2 — 3 grams of metallic 
antimony, and the tin is estimated by titration with iodine [cf. 
J. Soc. Ghem . Ind. 9 1922, Oct.]. A. R. P. 

Decomposition and Analysis of Monazite. P. Wenger 
and P. Christin (Ann. Ghim . Analyt ., 1922, [ii], 4, 231 — 232). — 
Tho hitherto published methods for the attack of monazite are 
either long and delicate, or else leave large quantities of the rare 
earths undissolved. By the following method the whole of the 
mineral can readily be brought into solution. About 1 gram of 
the finely ground material is heated for five hours with 5 c.c. of 
sulphuric acid (d 1 *84) at 230°. The resulting pasty mass is gradually 
poured into iced water, when all but a small residue passes into 
solution. This residue is collected on a filter and again heated 
with sulphuric acid, a little hydrofluoric acid being added to 
volatilise the silica. The residue in the crucible is then melted 
with six parts of sodium carbonate. On addition of water, the 
tantalum passes into solution, and any slight residue which still 
may remain will be zirconia, which is rendered soluble by fusion 
with potassium hydrogen sulphate. In the subsequent analysis 
the precipitation of the rare earths by oxalic acid should be con- 
ducted at 65° in a solution containing 0*16 — 0*75% of sulphuric 
acid and with an excess of 3% of oxalic acid. At this temperature 
the precipitation may be considered quantitative for yttrium, 
thorium, cerium, and didymium. Lanthanum oxalate, being the 
most soluble, is not completely precipitated, and 50 c.c. of the 
solution under the above conditions would retain 0*0011 gram of 
lanthanum in solution. G. F. M. 

The Use of HanuS’s Method for the Determination of the 
Iodine Figure of Mineral Oils. Jan Hladky (Ghem. Listy , 
1922, 16, 207 — 211). — The method of Hanus, whereby the iodine 
figure of mineral oils and bitumens is determined by means of a 
solution of iodine bromide in carbon tetraohloride, is examined. 
It is found that the reagent does not depreciate as rapidly as those 
used in the methods of Hiibl and of Wijs (E. Graefe, Petroleum , 
1905, 12, 631), and that the difference produced in the iodine 
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figure by increasing the time allowed for reaction is smaller than 
for the above methods. The concentration of the reagent, and 
the reaction temperature are not of great importance, whilst it is 
essential that the quantity of oil used is such as to leave a large 
excess of reagent after interaction. The presence of small quantities 
of water does not appear to affect the reaction. A further advant- 
age of this method is that it permits the use of carbon tetrachloride, 
a universal solvent for the bitumens. The accuracy attainable is, 
for oils of a low iodine figure, from 1 to 2 units. R. T. 

The Iodine Values of Aliphatic and Aromatic Unsaturated 
Compounds. D. Holde [with P. Werner, Ida Tacke, and 
C. Wilke] (Chem. Vmschau , 1922, 29, 186 — 188). — In the case of 
oleic acid anhydride and erucic acid, the iodine values found by 
the Hanus method or by the Hiibl-Waller method agree with the 
calculated values. Cholesterol, however, yields an iodine value 
of 73 to 77 by the Hubl method and phytosterol a value of 60 to 
68, according to the time of contact (five to forty-eight hours); 
when estimated by the Wijs method, the iodine value of these 
two substances is identical, namely, 136. A similar difference 
in values obtained by the two methods has also been noticed in 
the case of certain mineral oils. W. P. S. 

A New Method for the Detection of Methyl Alcohol. Reino 
HamalAinen (Acta Soc . Med . fennic. “ Duodecim .,” 1921, 3, 1 — 6; 
Ber. Ges. Physiol ., 11, 262 — 263 ; from Chem. Zentr ., 1922, ii, 918). — 
Formaldehyde from the oxidation of methyl alcohol by potassium 
permanganate in ethyl alcohol-sulphuric acid solution is detected 
by addition of methyl violet-sulphurous acid decolorised by oxalio 
acid ; a dark- to light-blue coloration is formed. G. W. R. 

Estimation of the Alcohol Content of a Solution. A. 

L6vAque (Bull Sci. Pharmacol , 1921, 28, 549 — 554; from Chem. 
Zentr. , 1922, ii, 819). — The method of Rosset (A., 1921, ii, 598) is 
applied, using for miscibility temperature determinations, menthol, 
aniline sulphate, and phenol. G. W. R. 

Estimation of Glycerol by the Dichromate Method. J. 
Kellner (Z. deut . Oel-Fett Ind., 1922, 42, 345; cf. this vol., 
ii, 399). — Complete oxidation of glycerol by dichromate is effected 
only when sulphuric acid, d 1*230, is employed. Sodium chloride, 
if present in the glycerol, should be removed by treatment with 
lead acetate and silver oxide, since chlorine is evolved even with 
sulphuric acid, d 1*1. Chemical Abstracts. 

Chemical Reaction of Phenol. Angelo Bellussi (Arch. 
Farm, sperim. Sci. aff ., 1922, 33, 190 — 191). — When 2 c.c. of 2% 
phenol solution is gently heated on a water-bath with a small 
crystal of ammonium phosphate or arsenate and a few drops of 
3% hydrogen peroxide solution, a pink or cherry-red coloration 
appears after a few seconds, the phenol evidently undergoing 
oxidation. The same coloration is obtained, only far more tardily, 
when the phenol solution is heated with hydrogen peroxide or 
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even alone, so that the action of the ammonium phosphate or 
arsenate is catalytic in nature. T. H. P. 

Causse-Boxman’s Method for the Estimation of Dextrose. 

H. J. Lemkes and L. M. Lansberg (Pharm. Weekblad , 1922, 59, 
936 — 939). — It is confirmed that the results obtained vary con- 
siderably with the time occupied in titration. Attempts to get 
uniform results by substituting sodium for potassium compounds 
were unsuccessful. The white precipitate obtained at the end of 
the titration was found to contain Cu 23 '05, Fe 11*2, K 21*55, 
(GN) 32*0, and water of crystallisation about 12*5%, but no 
empirical formula could be deduced. S. I. L. 

Modification of Bang’s Method for the Estimation of Sugar 
in the Blood. Z. Ernst and St. Weiss {Wiener klin . Wochschr., 
1921, 34, 174 — 175). — The blood sample of 0T15 c.c. is aspirated 
by means of a calibrated capillary pipette which is attached to a 
15 c.c. flask, and the pipette is rinsed into the flask by aspirating 
through it Bang’s diluting salt solution. The stopper and pipette 
are removed, the flask is filled with the salt solution to the mark, 
the contents are mixed, filtered and 13 c.c. of the filtrate, corre- 
sponding with 0*1 c.c. of blood, are analysed by Bang’s method 
(A., 1918, ii, 278). Instead of the filtration, a centrifuge may be 
employed. Chemical Abstracts. 

The Estimation of the Total Oxygen-combining Power 
of the Blood in the Van Slyke Apparatus. Christen Lunds- 
gaard and Eggert MOller (J. Biot. Chem ., 1922, 52, 377 — 378). — 
The blood is saturated with oxygen after, instead of before, intro- 
duction into the apparatus. The remainder of the estimation is 
then carried out by the modified method of Van Slyke and Stadie 
(this vol., ii, 78). E. S. 

Qualitative and Quantitative Demonstration of Blood in 
Urine. A. Johannessen ( Ugesk . Lasger, 1921, 83, 1613; from 
Physiol . Abstr., 1922, 7, 280). — The reagent recommended is 
prepared by adding 1 gram of phenolphthalein and 25 grams of 
potassium hydroxide to 100 c.c. of distilled water and then boiling 
with 10 grams of zinc dust until decolorised. After filtration, an 
equal volume of 96% alcohol is added. This solution keeps for 
six months. Immediately before use 1 c.c. of hydrogen peroxide 
is added to each 9 c.c. Equal volumes of the reagent and the 
suspected urine are mixed ; & blood is present up to 1 in 20,000 or 
1 in 30,000 a pinkish-red colour is formed. With blood in water, 
a positive reaction is obtained with dilutions as high as 1 in 500,000. 
Copper, even in traces, interferes with the test. E, S. 
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Influence of Pressure on the Refractive Index of some 
Organic Liquids. F. Himstedt and Irma Wertheimer (Ann. 
Physik , 1922, [iv], 67, 395 — 406). — The experimental arrangement 
of Rontgen and Zehnder was used, together with the Loewe-Zeiss 
interferometer. The refractive index and dnjdp were found for 
the following liquids, bromobenzene, chlorobenzene, nitrobenzene, 
chloroform, dichloroethylene, pinene, and hexane, and from these 
the compressibilities were calculated from the Newton, Beer, and 
Loren tz formulae. The discussion of these values is postponed 
until the compressibilities of these liquids have, been determined 
experimentally. W. E. G. 

The Establishment of the International System of Normal 
Wave-lengths. Friedrich Muller (Z. wiss . Photochem ., 1922, 
22, 1 — 20). — Wave-lengths of the carbon, iron, and nickel spectra 
were accurately measured and are tabulated. Methods of measure- 
ment and precautions taken are given. W. T. 

Fine Structure of the Red Hydrogen Line. Otto Olden- 
burg (Ann. Physik , 1922, [iv], 67, 253 — 277). — Previous measure- 
ments of the Zeeman effect for Ha disagree among themselves and 
with the Sommerfeld quantum theory of fine structure. The 
divergences are shown to be mainly caused by errors arising in 
the photography of the spectrum from an echelon grating, and in 
the measurement of narrow diffuse bands. The true separation 
of H a in the absence of a magnetic field, and at the temperature of 
liquid air, was obtained by resolution of the intensity curve into 
two Gauss curves. The value obtained was 0* 140 A. ±0*008, whereas 
the measured distance between the two maxima was about 5% 
smaller. In weak fields (3500 gauss) the anomalous partial fusion 
of the p-components observed by Erochin was confirmed, but was 
shown to be due to a widening of the lines, without any appreciable 
alteration in the distance between the two components. At 
18000 gauss, the two lines run together to form a single line which 
is narrower than the original doublet. 

For weak fields, the Zeeman effect for the s- component is normal, 
but the widening of the lines at higher fields leads to the disappear- 
ance of the fine structure. Since the lines of H, He + , and Zn, 
which are most sensitive to the Stark effect, also become diffuse 
in a magnetic field, it is possible that an unexpected Stark effect 
was present. However, thi3 is unlikely, since no appreciable 
change in potential along the capillary tube was observed under 
the influence of the magnetic field. Also the widening of the lines 
caused by the Stark effect disappears on the application of a mag- 
netic field. The Zeeman effect for small magnetic fields is normal, 
vol. oxxu. ii. 27 
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but the fusion of the fine structure components observed in the 
higher fields is in opposition to the Sommerfeld theory. 

W. E. G. 

The Balmer Series of Hydrogen. E. Gehrcke and E. Lau 

(Ann. Physik , 1922, [iv], 67, 388— 394) —Measurements of the 
fine structure of the Balmer series have been made at the tem- 
perature of liquid air, by means of a Lummer- Gehrcke interference 
spectroscope. The differences between the frequencies of the 
H a , H/ 3 , and H y doublets were, respectively, Av. 10 r9 ~8 , 69, 8*78, 
8-74. These values were independent of the time of exposure, so 
that no error due to the contraction of the gelatin of the photo- 
graphic plate could have occurred. A considerable deviation 
occurs between these values and the theoretical fine structure 
constant, 10*95, of Sommerfeld. It is shown that this deviation 
from theory is not explained by the additional hypothesis of 
Sommerfeld, which states that each line of the doublet is composed 
of a number of sub-components. The experimental results are also 
in poor agreement with the theory of Silberstein. It is remarkable 
that the mean figure for Av is that derived by Lenz from the 
Abraham assumption of stationary electrons. W. E. G. 

Series and Other Regularities in the Spectrum of Man- 
ganese. Miguel A. CatalIn (Phil Trans., 1922, 223a, 127 — 
173 ) — The flame-arc, arc, and spark spectra of manganese havo 
been photographed, using a Littrow spectrograph giving a linear 
dispersion of 16 A. per mm. at A 6300 and 5*5 A. at A 4700, a similar 
instrument with quartz prism giving a linear dispersion of 12 A. 
per mm. at A 4000, 4*5 A. at A 3000, and 2 A. at A 2300, and a concave 
grating ruled with 14438 lines per inch giving a normal dispersion 
of 5*5 A. per mm. in the first order. It is shown that the flame, 
arc, and spark spectra of manganese, like those of other elements, 
are formed of two classes of lines, some belonging to the neutral 
atom and some to the ionised atom (Mn + ). In the spectrum of 
the neutral atom, triplet series and combination lines have been 
found. The series follows a Hicks formula with the Rydberg 
constant “ N ” and may be classified as follows : (a) A system of 
four triplets (sharp, diffuse, principal, and fundamental, the last 
two being rather doubtful), analogous to the ordinary triplet 
systems of senes in the alkaline earths, (b) A system of three 
narrower triplet scries (sharp, diffuse, and principal) which have 
strong analogies with the single line systems of series in the alkaline 
earths, (c) Another system of still narrower triplets (sharp, diffuse, 
and principal) which is parallel to the preceding system, the shift 
number being (7=10967*75. The intercombination lines, 18— lp 2 
and IS— (A5394 , 677 and A 5432*555), between the first two 
systems are found as two lines very prominent at low temperatures, 
and losing very much of their intensity at high temperatures. The 
ionisation and resonance potentials of manganese have been calcu- 
lated from the term IS and from the wave number of the line 
lS+lp 2 . The values obtained are 7*4 volts and 2*3 volts, re- 
spectively. The lines of ionised manganese, enhanced lines, also 
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form triplets. The data do not permit of the series being traced, 
but there is evidence that they include a system of triplets (sharp, 
diffuse, and principal), and also another system of narrower triplets, 
corresponding with the single line systems in the alkaline earths, 
as in the case of the neutral atom. Each diffuse triplet, in neutral 
and ionised atom alike, is formed of nine lines, giving five d terms 
in contrast to the six lines giving three d terms which are found in 
the more familiar diffuse triplets of the alkaline earths. In the 
spectra of both the neutral and the ionised atom there are certain 
groups of prominent lines having the same character and showing 
similar variations with changes of temperature. The lines of each 
group are related by very exact numerical separations, and these 
lines are denoted by the term muUiplet . It is pointed out that 
similar multiplets exist in the spectra of the neutral atoms of 
magnesium, calcium, barium, strontium, ionised aluminium, 
scandium, yttrium, and lanthanum, and neutral atoms of silicon 
and chromium, and that they may represent a form of regularity 
present in the spectra of many elements, and serve to indicate tho 
most probable nature of the series in the spectra where the actual 
series have not been traced. The spectrum of manganese is dis- 
cussed in connexion with the position of manganese in the periodic 
system. It seems most probable that the neutral atom of man- 
ganese has two electrons in the outermost ring, and that when this 
atom loses an electron, thus becoming ionised, another electron 
from the next ring comes out to take its place in the outermost 
ring, which again contains two electrons. This mechanism would 
account for the similarity of the neutral and ionised manganese 
atoms. J. F. S. 

Ultra-red Characteristic Frequencies of the Silicates. 

Clemens Schaefer and Martha Schubert (Z. tech. Physik , 
1922, 3, 201 — 204; cf. this vol., ii, 179). — Since crystals containing 
C0 3 and similar groups show selective reflection which is char- 
acteristic of the group, and varies in a simple manner with the 
type of crystal, an analogous phenomenon was sought in the case 
of the silicates. Tho reflecting power of thirteen silicates was 
observed throughout the range 1 to 20 /a, and twelve of these showed 
maxima near 10//. and 18 /a. These maxima were complicated, 
varying greatly from one substance to another, and could not 
be correlated with the crystal structure in the simple manner noted 
in connexion with other groups such as C0 3 , C10 3 , etc. One 
specimen, analcite, lacked the maximum of greater wave-length. 
Two specimens containing the group Si0 4 showed no particular 
similarity in their reflexion curves. Chemical Abstracts. 

The Regularities of Ultra-red Spectra and the Failure 
of the Classical Dispersion Theory. Clemens Schaefer 
(Ann. Physik , 1922, [iv], 67 , 407 — 419). — A theoretical paper, 
in the absorption spectra of polyatomic gases, a simple relation- 
ship occurs between the various bands. In diatomic gases, the 
band with short wave-length is almost exactly the octave of the 
band with long wave-length. Similar octaves are present in the 

27—2 
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absorption bands of solid substances. An explanation is put 
forward based on the assumption that the molecular vibrations are 
asymmetrical, which supports the quantum theory and is opposed 
to the classical theory of dispersion and absorption. W. E. G. 

Absorption of Light by Sulphur at Various Temperatures. 

Mitstjharu Fukuda (Mem. Coll. Sci. Kyoto , 1921, 4, 351 — 354). — 
The absorption spectrum of a layer of sulphur 0*3 mm. thick, 
prepared by heating the element slowly until melted, extends 
from the ultra-violet up to X 0*408 fi at 0°, and extends a further 
2 fxfi towards the red end for every 10° rise of temperature up to 
300°. No discontinuity, such as might be anticipated from the 
view of Kellas as to the constitution of the sulphur moleoule (T., 
1915, 113, 903), was observed in the absorption spectrum at about 
160°. The absorption spectrum of plastic sulphur depends on the 
initial temperature to which the sulphur is heated during its prepar- 
ation. The higher this temperature, the further does the absorption 
extend from the ultra-violet towards the red end. J. S. G. T. 

Absorption of X 5460-97 A. by Luminous Mercury Vapour. 

J. C. McLennan, D. S. Ainslie, and (Miss) F. M. Cale (Proc. 
Roy. Soc., 1922, \A\ 102, 33 — 45).— It has been shown that when 
the radiation constituting the green line of mercury is passed 
through moderately luminous mercury vapour the main com- 
ponent and the components No. +1, AX=0*0086A. and No. — 1, 
AX= -0*0087 A. can be strongly absorbed. No marked absorption 
by luminous mercury vapour was observed in the case of the other 
nine components of the green line. Of the nine members consti- 
tuting the magnetically resolved green line, it was found that the 
central undisplaced member was the only one that could be markedly 
absorbed by luminous vapour. It is also shown that absorption 
by luminous mercury vapour of the light constituting the green 
line in the mercury spectrum affords a means of clearly and easily 
demonstrating the existence of the components of the line with 
separations AX= +0*0182 A. and AX= — 0*021 A., that is satellites 
Nos. +2 and —2. Some considerations are presented in support 
of the view that the components of the green line of mercury, for 
which AA= +0-0182 A., +0-0086 A., -0-0087 A., -0 021 A., and 
zero, may originate in atoms of the element having, respectively, 
the atomic weights 197, 198, 202, 204, and 200. J. F. S. 

The Absorption of Mercury Vapour. J. Frank and W. 
Grotrian (Z. tech . Physik , 1922, 3, 194- — 197). — To test the theory 
that the absorption bands of mercury vapour are due to diatomic 
molecules, the absorption of the band at 2540 A. was observed in 
superheated vapour. A sample saturated at 200°/20 mm. was 
observed at temperatures up to 1200°. The strength of the band 
was found to decrease with increasing temperature. A second 
sample, saturated at 240°/35 mm., showed greater absorption at 
low temperatures, but became nearly transparent at 1200°. This 
behaviour confirms the belief that the band is due to the molecule 
which is dissociated at high temperatures. From the rate of 
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variation of absorption with temperature, it is concluded that the 
work required for dissociation is of the order of one Cal. The 
number of molecules involved in the absorption is remarkably 
small,, even at the lowest temperatures, where the partial pressure 
of molecules is less than 10~ 5 mm. Chemical Abstracts. 


A Simple Method for the Measurement of Ultra-violet 
Absorption. Chr. Winther, Baggesgaard-Rasmtjssen, and 
E. Schreiner (Z. wiss. Photochem ., 1922, 22, 33 — 46). — The 
photographic method of Merton (T., 1913, 103, 124) for the quanti- 
tative measurement of absorption has been adopted for the ultra- 
violet. An improved fluorometer has been constructed for extinction 
measurements of certain wave-lengths and the accuracy of the 
instrument has been tested by thermo-electric controls. The 
quantitative photographic method was employed for the investi- 
gation of the nitrates of potassium and silver, 'the results differed 
from those obtained by qualitative methods. W. T. 

The Emission of Light by Atoms., K. Forsterling (Z. 
Physik, 1922, 10, 387 — 392). — Previous experimental observations 
require that the light emitted by excited atoms is coupled with the 
atom in a continuous manner. This is contrary to the views of 
Sommerfeld, and in agreement with those of Mie. An external 
magnetic or electrical field does not appear to exert any effect on 
light free in the ether. Thus, if the emitted light is discontinuous, 
such fields should exert no effect on the radiated energy once it has 
left the electron. Those atoms in which the electrons have returned 
to an inner quantum orbit, after emitting the energy of excitation, 
should not show the Stark effect. The emitted light should be 
unchanged by the action of an electrical field and Stark, in his 
experiments, should have observed the unchanged line. For the 
p-components of H a , H 7 , and Hs and for the 5-component of Hs 
this was shown not to be the case. On this account, the assumption 
is made that the electron in its passage from the initial to the final 
orbit should give up its light continuously to the ether. If the 
assumption of the spherical wave, and the correspondence principle 
of Bohr, are still maintained, it would appear necessary to postulate 
some new energy form in the atom. W. E. G. 


The Luminescence of Gas in the Electrodeless Discharge : 
The Induction Spectra of Caesium and Rubidium. M. L. 

Dunoyer («7. Phys. Radium , 1922, 8, 261 — 292). — The vapours of 


caesium and rubidium, when surrounded by a high frequency 
electromagnetic field, emit a brilliant luminescence at 100—300°. 
Rubidium vapour gives a feeble luminosity at the ordinary tem- 


perature, but no light oan be detected from caesium vapour below 


90°. The colour of the luminescence of the saturated metallic 


vapour undergoes a sudden change at certain temperatures. It is 
uncertain to what extent this is due to an increase in density of 
the vapour. At the lowest temperatures, the induction spectra 
are very rich in lines, but the principal and secondary series are 
absent. At higher temperatures, all the caesium and most of the 
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rubidium lines which occur in the spark spectra appear, and are 
present in great intensity. The secondary series are, however, 
completely absent, and only a few lines from the flame and arc 
spectra are to bo found in the induction spectra of these metals. 
The ionised atoms are believed to be the source of the induction 
spectra, and not the emission of an electron by the Bohr mechanism. 
Such ions should resemble the atoms of the rare gases, and points 
of resemblance should occur between the induction spectra of the 
two groups of elements. W. E. G. 

The Luminescence of Decomposing Ozone. Max Tbautz 
and Walter Seidel (Ann. Physik , 1922, fiv], 67, 527 — 572). — 
No chemiluminescence is observed when a carefully purified mixture 
of ozone and oxygen is heated to 400°. On the admission of 
coal gas to this mixture, light is emitted at the ordinary tem- 
perature, frequently with the formation of a mist. Purified air, 
carbon dioxide, and hydrogen do not give rise to this effect. Carbon 
monoxide when mixed with ozone produces chemiluminescence at 
temperatures above 150°, and a band of light is emitted between 
the wave-lengths 400 and 560 /x/x. This spectrum is independent 
of the thickness of the radiating gas. 

The light emitted by mixtures of carbon monoxide and ozone is 
measured by means of an argon-filled rubidium cell. By a stream- 
ing method, it was shown that the amount of light is proportional 
to the product of the concentrations of the two gases ; thus A a— 
A r i[00][Oa]/l+^ a r0 8 ]/f, where A a is the electrometer deflexion, 
K x and K 2 are constants depending on the velocities of two simul- 
taneous reactions, and t is the time of streaming for 50 c.c. of gas. 
These conclusions were confirmed by a study of the reaction in a 
stationary gas mixture. The velocity of emission of light obeys 
the second order law, and the deviations which were observed are 
probably due to irregularities in the temperature of the gas mixture. 
The velocity of emission increases with increase in temperature, 
but the total quantity of light emitted increases to a limiting 
value. The law of constant light summation propounded by Lenard 
for phosphorescent substances (. Heidelb . Akad ., 1912, A, 5 Abh.) 
applies equally well to the chemiluminescence from the mixture of 
carbon monoxide and ozone, the quantity of light being independent 
of both the velocity and the temperature. The presence of in- 
different gases such as nitrogen or carbon dioxide is without effect 
on the emission of light. The conclusion that the reaction is of 
the second order is supported by the observations of Angerer (A., 
1921, ii, 257) on the decomposition of N 3 . W. E. G. 

Catalysis. XVI. Radiation as a Factor in Thermal and 
Photochemical Reactions. N. R. Diiar ( Z . anorg. Chem ., 1922, 
122, 151 — 158). — The author has studied the velocity of certain 
chemical reactions in tropical sunshine and found that the light 
rays accelerated the reaction in all cases, more particularly so in 
the case of those reactions with a high temperature coefficient. 
The paper concludes with a brief review of the radiation hypothesis. 

W. T. 
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The Effect of Colloids on Silver Bromide Emulsions. 

Robert Schwarz and Heinrich Stock (Z. wise. Photochem,, 1922, 
22, 26 — 32). — The influence of catalysts on the photochemical 
decomposition of pure silver bromide has been investigated, the 
amount of decomposition being determined by the method pre- 
viously described (A., 1921, ii, 614). Platinum sol delays the 
inversion point and solarisation. Silver and silicic acid sols act as 
positive catalysts, whilst aluminium hydroxide has a negative effect. 
Ferric hydroxide and stannic acid coagulated the emulsion. W. T. 

The Photochemical Reduction of Titanium Salts. A. 

Benrath and A. Obladen (Z. wies. Photochem ., 1922, 22, 65 — 
71). — The sulphate and oxalate of titanium were not reduced by 
ethyl alcohol on long exposure to light, whereas the chloride reacted 
violently. For quantitative work, ethyl alcohol was an unsatis- 
factory reducing agent owing to the formation of hydrogen per- 
oxide. Mandelic and lactic acids were found to be suitable, and 
measurements were carried out with the former, which was the 
more powerful reducing agent. The temperature coefficient of the 
reaction for 10° was found to be 2*21. The reaction obeyed the 
law of mass action, and was found to be bimolecular. Chlorides 
decreased the velocity, probably owing to the decrease of ionisation 
of the tetrachloride. W. T. 

Elimination of Carbon Dioxide from Organic Compounds. 
VI. The Action of the Light of the Electric Arc on Aqueous 
Oxalic Acid Solutions in Presence of Ferric, Chromic, and 
Mercuric Chloride, of Uranyl Acetate, and of Iodic Acid. 

Hermann Kunz-Krause and Paul Manicke (Ber. Deut . pharm . 
Ges., 1922, 32, 209 — 216; cf. this vol., i, 6). — Many observations 
are recorded on the action of sunlight in decomposing aqueous 
solutions of oxalic acid, but none on the effect of artificial light. 
Experiments have been made on the decomposing effect of the 
light from an electric arc on oxalic acid in presence of a number 
of “ catalysts.” In presence of ferric chloride, 61*7% of the oxalic 
acid was decomposed into carbon dioxide in sixteen hours, the 
reaction being represented by the equation H 2 C 2 0 4 +!Fe 2 Cl 6 == 
2FeCl 2 H-2HCl+2C0 2 . When chromic chloride was used, no de- 
composition occurred, but ammonium oxalate was oxidised in 
presence of mercuric chloride, the latter being reduced to mer- 
curous chloride. The decomposition of oxalic acid was also pro- 
moted by uranyl acetate and by iodic acid, in the latter case with 
formation of free iodine. So far as qualitative experiments show, 
sunlight and the arc light are equivalent for the decomposition of 
oxalic acid in presence of the above substances. E. H. R. 

Chemistry of Actinometers. A. Benrath, E. Hess, and 
A. Obladen (Z. wiss. Photochem ., 1922, 22, 47 — 64). — The mercuric 
chloride-ammonium oxalate actinometer was found to be trust- 
worthy within narrow limits only. The ferric chloride and the 
oxalic acid-uranyl acetate actinometers were found to be in good 
agreement. Electrolytes retard the reduction of ferric chloride 
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and the decomposition of oxalic acid. The authors argue that the 
added electrolytes have no influence on the photochemical reaction, 
but decrease the dissociation of the iron salt and the oxalic acid, 
and they draw the conclusion that the ferric ion and the oxalate 
ion are photochemically active, whilst the undissociated molecules 
are inactive. W. T. 

The Photoelectric Efiect of the Alkaline-earth Phosphors. 

Karl G5ggel (Ann. Physik , 1922, 67, 301 — 319). — The relation 
between the photoelectric effect and the wave-length of the exciting 
light have been studied for CaBia and SrBia phosphors (cf. Lenard 
and Saeland, A., 1909, ii, 283). In order to maintain the phosphor 
in a condition of least excitation, it was illuminated simultaneously 
by the exciting radiation, and by either green or red light. On 
account of the low conductivity of the phosphor as compared with 
the metals, the photoelectric effect of these substances increases 
more slowly than the intensity of the exciting light. The normal 
photoelectric effect becomes appreciable at the violet end of the 
visible spectrum, and increases rapidly with decrease in wave- 
length. In addition, in the region of the wave-length of the phos- 
phorescent light, selective effects are observed, which are especially 
large in the presence of green light. In the case of the CaBia 
phosphor, the maxima for the photoelectric effect correspond 
exactly with the maxima of phosphorescence, but a shift of the 
photoelectric effect towards the red occurs with the SrBia phosphor. 
The normal phosphors show a much greater photoelectric effect and 
phosphorescence than the decinormal phosphors. This is asso- 
ciated with the larger number of small phosphorescence centres in 
the normal phosphor. Phosphors when destroj^ed by pressure 
in the presence of light, become coloured, show practically no 
phosphorescence, and give the normal photoelectric effect. When 
destroyed in the dark, however, a much larger effect is obtained 
which decreases with time. It is suggested that this is caused by 
the destruction of the closed chain compounds forming the phos- 
phorescence centres, into molecules containing free valency elec- 
trons. The magnitude of the photoelectric effect is proportional 
to the amount of the colouring of the phosphor. 

The d - and ^-emission of phosphorescent light is accompanied 
by the separation of electrons, whereas the m -emission, the fluores- 
cence, is not accompanied by a photoelectric effect, and hence is 
not a consequence of electron emission. The electrons emitted 
from a phosphorescence centre do not necessarily return to the same 
centre or by the same path. W. E. G. 

(3-Ray Spectra and their Connexion with y-Radiation. 

Lise Meitner ( Z . Physik , 1922, 11, 35 — 54). — By means of a more 
precise investigation, it is shown that the thorium-I? line, which 
was previously and erroneously classified as a line belonging to the 
L 2 ring (this vol., ii, 416), in reality belongs to a second y-radiation 
group, as was indicated by Ellis (A., 1921, ii, 422). Measurements 
of thorium-C and thorium-G" confirm those of von Baeyer, Hahn, 
and Meitner (A., 1911, ii, 567) as to the existence of a group of 
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p-rays of velocity about 95% that of light, which Ellis (loc. cit.) 
was unable to find, and, further, these measurements show that 
on using the exact energy of the K - disintegration of thallium some 
of these lines must be interpreted otherwise than was done by Ellis. 
Very exact experiments with radium- Z) which have been controlled 
by photometric registration show that the three L levels found by 
Ellis are not present in radium-Z); one only could be found and 
that is the L 2 level. It is concluded from the above-mentioned 
results and those of Ellis for radium-Z? that in the excitation of 
the characteristic radiation by y-radiation proceeding from the 
nucleus of the atom itself practically only the L 2 level is affected, 
in contrast to the relationships in the excitation by R&ntgen rays 
from outside the atom. An attempt is made to explain this result 
on the basis of the unsymmetrical atomic configuration postulated 
in Bohr's hypothesis. The criticism of the author's interpretation 
of the (3-change put forward by Ellis is discussed, 'and it is shown 
that this interpretation is in keeping with the experimental facts. 

J. F. S. 

Wave-lengths of y-Rays. Lise Meitner (Naturwiss., 1922, 

10, 884; from Chem. Zentr., 1922, i, 1352 — 1354; cf. this vol., 

11, 416). — The lattice of crystals is too coarse for the deter- 
mination of the wave-length of hard y-rays. Primary (3 -rays from 
the disintegration of an atomic nucleus have in the simplest case 
uniform velocity, and energy corresponding with this velocity. 
The (3-radiation may either pass out of the atom with unchanged 
velocity or else y-rays may originate in the nucleus from the (3-rays, 
having the same energy and tho relation Ep^hv y ^=hcj\ (1) holds. 
The resultant y-radiation detaches iT-, L-, and M -electrons from 
the atom in which it originates and the energy of this secondary 
radiation is equal to the energy of the y-radiation, less the energy 
used for disintegration or hv y —E k p—E k (2), where E k is the energy 
used in detaching K electrons. Ep and E k p may be determined from 
the deviation of the [3 -rays in a magnetic field, and E k from the 
K , L , and M absorption wave-lengths obtained by the lattice method. 
Applying equations (1) and (2), the author found the wave-length 
of the y-rays from thorium-Z? to be 5*2 X 10~ 10 cm., those from radium 
6*6 xlO" 10 cm., and those from radium-Z) 2*9x10“® cm. The 
shortest wave-length obtained by this method was that of the 
y-rays from thorium -(7", namely, 2*45 X 10“ 10 cm., approximately 
one-fifth of the wave-length of the shortest characteristic ROntgen 
rays. y-Rays of even shorter wave-length may be expected to 
occur. The y-rays originating from the nucleus may in some 
circumstances have a greater wave-length than the corresponding 
^-series. In the case of radium-Z) where the wave-length of the 
K series is 1*385 x 10“®, the y-rays cannot set free any K electrons. 

G. W. R. 

Excitation and Ionisation Potentials of Neon and Argon. 

G. Hertz ( Proc . K. Akad . Wetensch. Amsterdam , 1922, 25, 179 — 
187). — The excitation potentials of argon and neon have been 

27* 



ii. 734 


ABSTRACTS OB CHEMICAL PAPERS. 


determined by plotting the number of electrons which have a, 
velocity below a definite small value (in the present experiments 
that below the velocity corresponding with 0*2 volt) against the 
applied tension. In this way, the excitation potentials are shown 
as sharp maxima in the curves. This method is unsuitable for 
measuring the ionisation potential, and a new method for measuring 
this quantity has been employed. The results show that, starting 
from the value 20*45 volts as the lowest excitation potential of 
helium, two pronounced excitation potentials are found at 17*35 
and 19*15 volts for neon. The ionisation potential of neon is found 
to lie at 22*2 volts. In the case of argon, excitation potentials 
are found at 12*25 and 13*7 volts and the ionisation potential at 
16*0 volts. It is shown in the case of neon that the values found 
are in harmony with the optical measurement of the spectrum, 
and, further, there is no room in the series spectrum for a resonance 
potential of 11*8 volts and ionisation potentials at 16*7 and 20 
volts, as found by Horton and Davies (A., 1919, ii, 210), neither 
did the author find any indication of a resonance potential or 
ionisation potentials at the values stated. In the case of argon, a 
comparison with the series spectrum is not possible, but assuming 
that the argon spectrum is constituted similarly to the neon 
spectrum, then calculating from the observed excitation and 
ionisation potentials, the following mean values for the first groups 
of the terms are to be expected : 0*55= 130000 ±1000, 1*55—30400; 
2p— 18600, and higher terms < 10500. J. F. S. 

Chemical Reactions induced by the Corona Effect in 
Circuits traversed by Continuous Currents. C. Monte- 
martini ( Gazzetta , 1922, 52, ii, 96 — 97). — The corona discharge is 
capable of effecting the following reactions : Formation of ozone 
from air; decomposition of carbon dioxide into carbon monoxide 
and oxygen ; synthesis of ammonia from its elements ; formation 
of carbon dioxide and hydrogen from carbon monoxide and water 
vapour ; formation of hydrogen cyanide from acetylene and 
nitrogen; formation of formaldehyde from carbon dioxide and 
hydrogen; formation of benzoic acid from carbon dioxide and 
benzene vapour; decomposition of hydrogen sulphide into its 
elements and the inverse reaction; decomposition of hydrogen 
antimonide and its synthesis from its elements. T. H. P. 

Resistance Temperature Coefficient of Concentrated 
Solutions of Sodium in Liquid Ammonia. Charles A. Kraus 
and Walter W. Lucasse (J. Amer . Chem. Soc., 1922, 44, 1941 — 
1949). — The resistance temperature coefficients of concentrated 
solutions of sodium in liquid ammonia have been measured from 
the saturation point up to F=5*02 and at temperatures from the 
boiling point of liquid ammonia down to —60°. Near the saturation 
point, the temperature coefficient of sodium in liquid ammonia has 
a value approximately 0*066%. With decreasing concentration, 
the temperature coefficient increases markedly, passing through a 
maximum value of approximately 3*6% at F=l*l and then decreas- 
ing to a value of approximately 1*55 at dilutions above 4*0 litres 
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per atom. Taking into account the earlier work on the tem- 
perature coefficient of more dilute solutions, it is evident that the 
temperature coefficient passes through a minimum value. From the 
form of the curve at high concentrations, the temperature coefficient 
is seen to be approaching a negative value at high concentrations, 
although this value is not actually realisable, since the saturation 
point of the solution is reached. At the highest concentrations 
the solutions of the metals in liquid ammonia closely resemble 
metallic alloys. At lower temperatures, the temperature coefficient 
increases markedly at higher concentrations. As the concentration 
decreases, the influence of temperature on the coefficient decreases, 
and at a dilution F— 5*3 the coefficient is relatively independent 
of temperature. From previous work on the influence of tem- 
perature on the temperature coefficient of more dilute solutions, 
it is clear that the influence changes sign, since at low concen- 
trations the coefficient increases markedly with increasing tem- 
perature. J. F. S. 

Effect of Substitution on the Free Energy of Oxidation- 
reduction Reactions. I. Benzoquinone Derivatives. Victor 
K. LaMer and Lillian E. Baker (J. Amer. Chem . 8 oc., 1922, 44, 
1954 — 1964). — The oxidation reduction potentials of the substituted 
deriatives of quinone-quinol mixtures have been determined at 25°. 
The method consisted in adding the quinone to a measured volume 
of buffer solution, removing the oxygen by nitrogen, and then 
reducing a portion of the quinone to quinol with titanium chloride 
solution and measuring the potential of the mixture against a 
calomel electrode, using gold or platinum electrodes. Other 
measurements were made starting with the quinol and oxidising it 
with potassium dichromatc. The concentration of hydrogen ions 
was also measured in each solution. The cells measured were 
therefore of the types : Hg | Hg 2 Cl 2 ,KCl(sat) 1 1 Q -\-QH 2 (yM) -|- 
W(xM )/Pt ; and Hg ) Hg 2 Cl 2 ,KCl(sat) j] H *(xM) | H 2 (l atm.)Pt. The 
following values of the normal potentials and the reduction of free 
energy in the various cases are recorded : bromo-p-benzoquinone, 
0*7151 volts, 138*0 kilojoules; cliloro-p-benzoquinone, 0*7125, 
137*5; p- benzoquinone, 0*6990, 134*9; toluquinone, 0*6454, 124*6; 
^-xyloquinone, 0*5900, 113*9; p-thymoquinone, 0*5875, 113*4; 
dimethoxy-p-benzoquinonc, 0*5139, 99*2 ; naphthaquinone, 0*4698, 
90*7. The effect produced by the substitution of the various 
groups is discussed in tho light of the positive-negative rule of 
Michael. The validity of the method of work adopted has been 
established by (1) the constancy and reproducibility of the potentials 
under widely varying concentrations and following anodic or 
cathodic polarisation, (2) the use of different electrodes, (3) the 
agreement of the E Jf .F. with those obtained by the method of pure 
mixtures, and (4) the approach of the equilibrium from both sides. 
The E.M.F . values arc reproducible to 0*2 milli-volt. J. F. S. 

Stability of Phthalate Solutions as Standards in Hydrogen- 
ion Work. C. J. Wood and P. P. Murdick (J. Amer . Chem . 
Soc. 9 1922, 44 , 2008—2009). — An answer to the criticisms of Oakes 

27*— 2 
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and Salisbury (this vol., ii, 468), who have shown that phthalate 
solutions when measured against a hydrogen electrode a drift of 
the E.M.F . is observed (cf. also Merrill, this vol., i, 326). The 
authors have repeated their measurements with a 0*2Jf -solution 
of potassium hydrogen phthalate, which are shown to agree with 
those of Clark (“ Determination of Hydrogen Ions, ,, Baltimore, 
1920). It is therefore contended that potassium hydrogen phthalate 
may be obtained in a sufficiently pure state to give constant poten- 
tials with the hydrogen electrode. J. F. S. 

An Electrolytic Current Intensification Effect, A New 
Electrolytic Displacement Effect, and the Connexion between 
Electrolysis and the Emission of Electrons in a Vacuum. 
III. D. Reichin stein and M. Rothschild (Z. physikal. Ghent. 9 
1922, 102, 209—234; cf. A., 1921, ii, 729, this vol., ii. 112).— A 
continuation of previous work. It is shown that the new displace- 
ment effect makes clear the mechanism of electrolytic detectors 
with a subsidiary source of current. It is shown experimentally 
that in such detectors the mechanism does not depend on a con- 
version into direct current, but that these detectors act as current 
intensifiers ; the ratio of the direct current energy brought into 
existence by an alternating current to that of the alternating current 
itself may be greater than eighty-eight. An account is given of 
a new condenser commutator effect. A new electrolytic detector 
is described which does not make use of an external subsidiary 
current ; this is characterised by the fact that in the absence of 
an alternating current it has an E.M.F.— 0. An electrical current 
is capable of bringing about a reaction in an electrolyte without 
making any use of the migrations of the ions. When the new 
intensifier is connected with a source of alternating current, it 
intensifies the entering current one thousand times, consequently 
the intensifier and detector can be directly connected with the 
antennae which collect high frequency undamped oscillations. 

J. F. S. 

The More Recent Conception of Electrolytes. IV. The 
Dissociation State of Acids of Medium Strength, especially 
Dichloroacetic Acid in Water and in Salt Solutions. Erling 
Schreiner (Z. anorg . Chem ., 1922, 122, 201 — 235). — Pure dichloro- 
acctic acid was prepared and was found to be dimorphous with 
m. p. 1215° and 13-25°, d\* =1-5727. The E.M.F . of this acid 
was measured in aqueous solutions as well as in 0*2 molar solutions 
of potassium chloride, sodium acetate, and magnesium sulphate. 
The quinhydrone electrode was used (Biilmann, A., 1921, ii, 372). 
The conductivities of the acid and its sodium salts were also 
measured. Assuming the activity constant of the hydrogen ion 
to be 0-2, that of the dichloroacetate ion was found to be 0-37. 
Calculations based on the E.M.F . measurements and on the con- 
ductivity measurements were in complete agreement with the 
general law of mass action. W. T. 

Chromate Electrolysis with Diaphragms. A. Lottermosbr 
and Kurt Falk (Z. EUktrochem ., 1922, 28, 366—376). — When 
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sodium chromate is electrolysed in a two or three compartment 
cell, the current yields of sodium dichromate and sodium hydroxide 
theoretically possible depend on the composition of the solutions 
originally present in the anode and cathode compartments. It 
was shown by Muller and Sauer (A., 1912, ii, 1037) that if the 
anolyte is a solution of sodium chromate and the catholyte one of 
sodium hydroxide, the yields are lower than they are when sodium 
chromate is used in both compartments. Their conclusions are 
now confirmed by extended observations on two compartment 
cells of the above types and on three compartment cells (a) with 
sodium hydroxide as the catholyte and sodium chromate in the 
other two compartments, and (6) with chromate in all three. The 
best yields of dichromate are obtained under the last conditions, 
as circumstanoes are then the least favourable for the migration 
of hydroxyl-ions into the anode compartment. The paper concludes 
with a mathematical discussion of the possible yield obtainable 
with these types of cell both with and without taking account of 
the influence of diffusion. [See J. Soc. Chem. Ind ., 1922, 857a.] 

E. H. R. 

Thermal Expansion of Concentrated Salt Solutions. 
Robert Meyer ( Physikal . Ber., 3, 149 ; from Chem. Zentr ., 1922, 

i, 1214 — 1215). — The thermal expansions of aqueous solutions oi t 
sodium nitrate, potassium nitrate, zinc sulphate, and potassium* 
carbonate, saturated at 20 — 70°, were measured at temperatures 
up to 90°. The coefficient of expansion of concentrated solutions 
increases with rise of temperature, but whilst in the case of water 
the rate of increase of the coefficient of expansion decreases smoothly 
with rise of temperature, the curves obtained for concentrated salt 
solutions are irregular and show points of inflexion the positions of 
which depend on the concentration of the solution. G. W. R. 

Approximate Rule for the Specific Heats of Gases and 
Vapours. Rudolf Mewes ( Z . Sauerstojf Stickstoff Ind., 1922, 
14, 26; from Chem. Zentr,, 1922, i, 1129 — 1130). — From the 
formulae cp t =cp Q ( 1+y)* and cp t /cp 0 ~ {c'p t lc'p Q ) n the specific heat 
of a substance can be calculated for all temperatures. Values are 
given of log (1+y) and n, respectively, for a number of gases and 
vapours. The values of log (1+y) are simple multiples of each 
other, whilst the values of n are simple integers. G. W. R. 

The Specific Heats of Gases with Special Reference to 
Hydrogen. Christopher Kelk Ingold and Edith Hilda 
Usherwood (T., 1922, 121, 2286 — 2291). 

The Isotherms of Nitrogen, Oxygen, and Helium. L. 
Holborn and J. Otto ( Z . Fhysik, 1922, 10, 367 — 376). — The 
isothermals of oxygen and nitrogen at temperatures of 0°, 50°, 
and 100°, and at pressures up to 100 atm., and of helium from 
50 to 100 atm. have been determined (cf. A., 1915, ii, 743; 1921, 

ii, 15). The coefficients are given for the equations pv=A+Bp+ 
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Cp 2 , and pv=(p^) 0 (l+J57v+C"^ 2 ); the pv values for helium may 
be expressed by a linear relationship. 


A . 

B 108. 

CIO 6 . 

B' 10*. 

€' 10*. 

Nitrogen... 0° : 1-00057 

-0-58100 

4-76327 

-0-57070 

4*58106 

50° : 1-18368 

-0-02500 

3-80816 

-0-03281 

4-79200 

100° : 1-30682 

+0-36057 

3-15102 

+0-35016 

4-98088 

Oxygen ... 0° : 1-00130 

-1-30143 

0-46452 

-1-27335 

4-07229 

50° : 1-18456 

-0-63543 

0-27755 

-0-62750 

3-26394 

100° : 1-36782 

-0-20357 

0-22571 

-0-20149 

3-02964 

Helium ... 0° : 0*99930 

+ 0-69543 

— 

+0-69565 

0-50594 

50° : 1-18223 

+0-68887 

— 

0-68797 

0-51689 

100° : 1-36518 

+0-66804 

— 

0-67453 

0-53306 


Amagat’s pv- values for 100 atm. are greater by 0*7% for nitrogen 
and 0*3% for oxygen, and the results of Kamerlingh Onnes and 
Hyndman for oxygen are, at the lower pressures, about 0*4% 
greater and, at the higher pressures, about the same amount smaller. 
The pv- values for air have been calculated for air from those for 
oxygen and nitrogen : the differences between these and the 
experimental values for air are within the error of the observations, 
except at 0° and 50° for the higher pressures. W. E. G. 

Thermodynamic Treatment of the Possible Formation 
of Helium from Hydrogen. Richard C. Tolman (J. Amer . 
Chem. Soc. t 1922, 44, 1902 — 1908). — A theoretical paper in which 
it is shown that by combining the older ideas as to the possible 
formation of helium from hydrogen with the newer ideas 
as to the entropy of monatomic gases, it becomes possible 
to subject the reaction 4H=He to complete thermodynamical 
treatment. The equilibrium constant calculated from this treat- 
ment shows that hydrogen should combine practically completely 
to form helium at all temperatures below a million degrees and 
pressures above 10~ 100 atmospheres. The conflict between this 
conclusion and the mutual presence of hydrogen and helium under 
solar, stellar, and terrestrial conditions has been discussed. Of 
the various possibilities presented for reconciling the thermo- 
dynamic conclusion as to equilibrium constant and the facts, the 
author regards the following as most hopeful; (1) the reaction to 
form helium from hydrogen is an extremely slow one even at 20000°, 
(2) hydrogen consists of a mixture of isotopes one of which has an 
atomic weight nearly unity, and (3) helium is decomposed in the 
sun and stars by the action of an extremely short wave-length 
radiation which is so penetrating as not to be in temperature 
equilibrium with the helium affected. J. F. S. 

Correlation of Entropy and Probability. George A. Lin- 
hart (J. Amer . Chem. Soc., 1922, 44, 1881 — 1886). — In a recent 
paper (this vol., ii, 257), the author has put forward two equations, 
the one S= C <*> JK . log C 00 j(C <*> — C ) , connecting entropy and 
probability, and the other; C~C*>kT K /(kT K -{- 1), connecting specific 
heats and temperature. The validity of the former equation was 
substantiated for eighteen substances and the latter equation bv a 
single example. In the present paper the second equation has 
been shown to hold for the specific heat of all substances which 
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have been measured by the thermo-electric methods. The results 
calculated for thirty-one substances agree with the experimental 
values in many cases better than the individual experiments agree 
with one another. Only in the case of ice and silver iodide is the 
agreement poor, and here it is shown that the specific heat data 
are quite erroneous. J. F, S. 

The Relation of Melting Point to Boiling Point. R. 

Lorenz tind W. Herz (Z. anorg . Chern., 1922, 122, 51 — 60). — The 
ratio of the absolute melting point to the normal boiling point has 
been calculated for 412 elements and compounds (inorganic and 
organic). 


No. of 

cases. Ratio. 

1 0198 

14 between 0*3 — 0*399 
66 „ 0*4—0*499 


No. of 

cases. Ratio. 

118 between 0*6 — 0*599 
99 „ 0*6—0*699 

61 „ 0*7—0*799 


No. of 

cases. Ratio. 

25 between 0*8 — 0*899 

26 „ 0*9—0*999 

2* above 1*0 


The mean of all the ratios (A) was found to be 0-62, or taking 
only those shown to occur more frequently (4, 5, 6, 7) the mean 
(B) was 0-5946. The following are the quotients for the different 
categories examined. Elements (A) 0-5583, (B) 0-4542. Inorganic 
compounds (A) 0-7183, (B) 0-6857. Organic compounds (A) 
0-5839, (B) 0-5745. W. T. 


Fused Salts. W. Herz (Z. Elektrochem ., 1922, 28, 390 — 
391). — It has been shown that at the critical temperature the 
refractive index of non-associated liquids is a constant, 1-126 
(A., 1921, ii, 529, this vol., ii, 97). From the measurements of 
Meyer and Heck of the molecular refractions of fused potassium 
and sodium nitrates (this vol., ii, 241), the critical refractive indices 
have been calculated and are, respectively, 1-136 and 1*138. It 
appears probable, therefore, that the requirements of the theory 
are fulfilled by fused salts. The critical densities, calculated from 
the law of corresponding states, are, respectively, 0-599 and 0*612. 
The boiling points of the alkali fluorides calculated by Lorenz and 
Herz from the surface tensions (this vol., ii, 261) are compared 
with the values found by von Wartenberg (this vol., ii, 146). The 
agreement is good except in the case of caesium fluoride. The 
critical pressures of the alkali fluorides, chlorides, bromides, and 
iodides are now calculated from the known relation between surface 
tension at the boiling point and critical pressure, y # =0-427p*. 
The values obtained are probably minimum values. They are 
used to calculate the constant of Cederberg’s vapour pressure 
formula. When the differences between melting and boiling points 
of the alkali haloids are compared, regular variations are found as 
the atomic weight of the metal or halogen increases. E. H. R. 

The Vapour Pressure of some Salts. III. H. von Warten- 
berg and O. Bosse (Z. Elektrochem ., 1922, 28, 384 — 386). — Con- 
tinuing the work previously described on the vapour pressures of 
salts (this vol., ii, 156), the following new data have been obtained. 
Silver chloride, m. p. 449°, b. p. 1554°, logp^=-44257/4-5712 T + 
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£*298. Cuprous chloride, m. p. 430°, b. p. 1367°, logp«= 
— 19258 /4*5712 7 +2*573. Cuprous bromide, m. p. 483°, b. p. 1345°, 
log p=~19075/4*5717M-2-5794. Cuprous iodide, m. p. 588°, b. p. 
1293°, logp=— • 19257 /4*571T+2*690. Lead chloride, m. p. 498°, 
b. p. 954°, logp= — 28518/4-5713 rT +5 085. Lead bromide, b. p. 
916°; log p=— 28180 /4‘571!T+5*183. Lead fluoride, m. p. 818°, 
b, p. 1292°, log p=-39425/4*5712 7 +5-510. Thallous chloride, 
m. p. 430°, b. p. 806°; logp=-25108/4-571T+5-093. Thallous 
bromide, m. p. 456°, b. p. 815°, logp=~25164/4-571T+5-059. 
Thallous iodide, m. p. 440°, b. p. 824°, log p=— 25168 /4-571T'-f 
6*021. Thallous fluoride, b. p. 298°, log -25152/4-571T+9-639. 
The thallous salts are abnormal in that the iodide has the highest 
boiling point and the fluoride the lowest. No vapour pressures of 
barium chloride, calcium chloride, calcium bromide, and borio 
anhydride could be measured at the highest attainable temperature, 
1536 — 1546°. The opinion previously expressed that the fluorides 
form double vapour molecules is now withdrawn, an experimental 
error having been detected. The dissociaton temperatures of the 
following acid fluorides were determined : lithium hydrogen 
fluoride, below 200°; sodium hydrogen fluoride, about 270°; 
potassium hydrogen fluoride, 310 — 440° ; caesium hydrogen fluoride, 
500—600° ; rubidium hydrogen fluoride, 550 — 670°. E. H. R. 

Calorimetric Determinations. P. E. Verkade ( Chem . Week- 
blad , 1922, 19, 389—393; cf. this vol., ii, 474).— The Third Con- 
ference of the International Union of Pure and Applied Chemistry, 
held at Lyon, June — July, 1922, recommended for the standard- 
isation of calorimetric bombs the use of pure benzoic acid, pre- 
pared by the Bureau of Standards at Washington, and tested 
calorimetrically before issue; this special material is obtainable 
from the Bureau of the Institut International d’E talons physico- 
chimiques at Brussels (The University, Rue des Sols). The other 
materials generally employed are reviewed, and the values given 
for the heats of combustion criticised. Pending exact determin- 
ation of the mechanical equivalent of heat, which will permit of 
electrical measurements for standardisation, the Brussels benzoic 
acid should be used for all thermo-chemical determinations. The 
heat of combustion accepted by the Conference is 6324 cal. per 
gram weighed in air at 15° (6319, weighed in a vacuum). S I. L. 

Apparatus for the Rapid Determination of the Specific 
Gravity of Small Amounts of Liquid. Erich Wiedbrauk 
(Z. anorg . Ghent,, 1922, 122, 167 — 170). — Water and the liquid in 
question are contained in two communicating U -tubes which 
also communicate with a manometer, the heights of the liquids 
which balance various pressures are measured, and hence the specific 
gravity is calculated. W. T. 

Kinetic Theory of Adsorption. D. C. Henry (Phil. Mag. % 
1922, [vi], 44 , 689 — 705). — A theoretical paper in which a kinetic 
theory of adsorption of gases has been developed by means of 
assumptions derived from Langmuir’s conception of a unimole- 



GENERAL AND PHYSICAL CHEMISTRY. 


fi. 741 


oular layer. Equations for the adsorption isotherm and isostere 
are deduced which are in keeping with experimental results. A 
method is suggested for applying these equations to adsorption 
from solution, and the results are compared with experimental 
data. A theoretical derivation of the well-known exponential 
formula is given which attributes a theoretical significance to the 
index 1/n, which is in qualitative agreement with experimental 
data. J. F. S. 

Adsorption of Activated Sugar Charcoal. I. F. E. Bartell 
and E. J. Miller (J. Amer. Ghent . Soc ., 1922, 44, 1866 — 1880). — 
The adsorption of methylene-blue, a basic dye of the electrolyte 
type, by activated ash-free sugar charcoal has been investigated. 
The results show that this adsorption is partly, if not entirely, 
hydrolytic in character. Ash-free sugar charcoal will completely 
adsorb a certain maximum amount of methylene-blue from solution 
and still leave the solution neutral. During 'this process of ad- 
sorption a considerable quantity of hydrochloric acid is set free 
which is readily and completely adsorbed. Adsorption of quantities 
of methylene-blue greater than the above-mentioned maximum 
results in the liberation of hydrochloric acid which is not subse- 
quently removed from solution by adsorption. The contradictory 
results obtained by previous investigators who have used blood 
charcoal as adsorbent have been reproduced with pure sugar 
charcoal and an explanation of these results is put forward. 

J. F. S. 

Adsorption and Catalysis in Fuller’s Earth. Eric 
Keightley Rideal and William Thomas (T., 1922, 121, 2119 — 
2123). 

Adsorption and Orientation of the Molecules of Dibasic 
Acids and their Ethereal Salts in Liquid-Vapour Interfaces. 
H. H. King and R. W. Wampler (J. Amer . Chem. Soc., 1922, 44, 
1894 — 1902). — Surface tension measurements have been made at 
20° by the drop-weight method of aqueous solutions of a series of 
concentrations of tartaric, malonic, succinic, fumaric, oxalic, malic, 
and maleic acids and the diethyl esters of the four first-named acids. 
The adsorption has been found for each solution by means of the 
Gibbs equation m= — 1/iRT . Sy/S log G. A general explanation 
of the chemical theory of capillarity is given and this is shown to 
serve as an explanation of catalysis. Tables are drawn up giving 
the adsorption, surface tension, drop weight, and density of all 
the above-named solutions. It is shown that the adsorption of 
the dibasic acids is less than that of the monobasic acids ; the degree 
of adsorption of the dibasic acids increases with increasing carbon 
content, but the increase is not regular for each carbon atom added 
to the chain. The presence of a hydroxyl group in the molecule 
decreases the amount adsorbed, ana raises the surface tension, as 
shown by malic and e/-tartaric acids. The esters are adsorbed more 
than the acids, due to the replacement of the polar carboxyl group 
by the group — C(=0)— 0— CgHg. The molecules are oriented 
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in the surface with the polar groups in the liquid and the least 
active portions of the molecule forming the surface. J. P. S. 

The Rate of Absorption of Carbon Dioxide by Ammoniacal 
Solutions. Paul Riou (Compt. rend., 1922, 175, 472 — 474). — 
Investigation of the influence of temperature and of concentration 
on the rate of absorption of carbon dioxide by solutions of am- 
monium carbonate and hydrogen carbonate shows that at constant 
temperature it increases to a maximum with increase of con- 
centration. In the presence of ammonium hydrogen carbonate, 
the absorption velocity is considerably less and a decrease takes 
place with higher concentration after the maximum has been 
reached. With increase of temperature, a maximum rate is also 
obtained ; the presence of a larger proportion of hydrogen carbonate 
in the solution corresponds with a reduction in the temperature at 
which this maximum is reached. H. J. E. 

Catapboretic Charges of Collodion Particles and Anomalous 
Osmosis through Collodion Membranes Free from Protein. 

Jacques Loeb (J. Gen. Physiol., 1922, 5, 89 — 107). — If a collodion 
membrane separate a solution of a salt at a definite P H from pure 
water, it is found that at P H 3 the rate of diffusion of the water 
into the salt solution is normal, and is determined almost entirely 
by osmotic forces. If, however, the P H be increased, “ anomalous 
osmosis ” is obtained. Measurements have been made of the 
potential difference between the salt solutions and pure water, and 
also of that between collodion particles and such salt solutions. 
It is found that the anomalous diffusion rates can be largely ex- 
plained as due to the potential difference between the solutions 
on the two sides of the membrane, and that between the membrane 
and the liquid in its pores. The former potential difference appears 
to be due to the diffusion potential. W. 0. K. 

Interpretation of the Influence of Acid on the Osmotic 
Pressure of Protein Solutions. Jacques Loeb (J. Amer. 
Ghem . Soc., 1922, 44, 1930 — 1941). — The effect of adding acid to 
casein solutions has been investigated with regard to the changes 
brought about in the osmotic pressure. The results show that the 
addition of a little acid to isoelectric casein solutions increases the 
osmotic pressure until a maximum is reached, after which the 
addition of more acid depresses the osmotic pressure. This is 
explained on the basis of the dispersion hypothesis by the assump- 
tion that the addition of a little acid increases the degree of dis- 
persion and consequently the osmotic pressure of the solution, 
whilst the addition of more acid diminishes the degree of dispersion 
and consequently the osmotic pressure. The present observations 
show that when osmotic equilibrium is established between a 
solution of casein chloride enclosed in a collodion bag and an out- 
side aqueous solution free from protein, the hydrogen-ion con* 
centration is always greater in the outer solution than in the casein 
solution. There exists a membrane potential between the casein 
chloride solution enclosed in a collodion bag and the surrounding 
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aqueous solution free from protein with which the casein solution is in 
osmotic equilibrium, and this membrane potential can be measured 
with indifferent calomel electrodes and a Compton electrometer. 
When this is done at 24°, it is found that the number of milli- 
volts of the observed membrane potential is equal to 59 (P H 
inside — P H outside), the latter values being measured with the 
hydrogen electrode. This is the result to be expected if the in- 
equality of the hydrogen-ion concentrations inside and outside the 
casein chloride solution at equilibrium is determined by Donnan’s 
equation for membrane equilibria (A., 1911, ii, 848). The fact that 
the hydrogen-ion concentration inside and outside the casein 
chloride solution is not the same as that of the outside free from 
casein chloride which is in osmotic equilibrium shows that the 
observed osmotic pressure of the protein chloride solution cannot 
be entirely due to the protein, but must be partly due to the differ- 
ence in the concentration of the crystalloid ions, hydrogen and 
chloride, in the inside and outside solution. It is therefore neces- 
sary to correct the observed osmotic pressure of a protein chloride 
solution for this difference of concentration of the hydrogen and 
chloride ions on the opposite sides of the membrane on the basis 
of the Donnan equilibrium. The method of evaluating this correc- 
tion is demonstrated. When this evaluation is made, it is found 
that within the limit of accuracy of the observations and calculations 
the entire effect of the hydrogen-ion concentration on the osmotic 
pressure of the casein chloride solution is covered by the correction 
required and that there is little if anything left for the dispersion 
hypothesis to explain. This is in keeping with the conclusion 
previously drawn by the author, that the influence of electrolytes 
on the osmotic pressure of protein solutions is entirely, or almost 
entirely, the consequence of the difference in the concentration of 
crystalloid ions inside the protein solutions and the outside aqueous 
solutions at equilibrium, this difference being caused by the establish- 
ment of a membrane equilibrium. J. F. S. 

Selective Solvent Action by the Constituents of Aqueous 
Alcohol. Robert Wright (T., 1922, 121, 2251 — 2256). 

Variations in the Solubility of a Compound in Presence 
of Other Compounds. I. Water-Phenol-Diphenols. P. 

Leone and E. Angelescu ( Gazzetta , 1922, 52, ii, 61 — 74). — The 
critical solubility temperature for the system water-phenol is 
raised by addition of naphthalene, benzophenone, calcium chloride, 
benzoic acid, tartaric acid, etc., lowered by addition of succinic acid, 
sodium oleate, or mercuric cyanide, and first raised and then 
lowered by increasing proportions of acetone. The addition to 
this system of resorcinol, quinol, or catechol produces marked 
increase in the reciprocal solubility and a considerable lowering 
of the critical temperature. Thus, the compositions of the two 
layers formed at any temperature in a water-phenol mixture 
gradually approach one another on addition of a dihydroxybenzene 
and, for a certain concentration of the latter, become equal. The 
critical temperature of the system is 66-6° ; Rothmund (A., 1898, 
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ii, 503) found a rather higher temperature. The results obtained 
are given both graphically and in tabular form. T. B. P. 

Variations in the Solubility of a Compound in Presence 
of Other Compounds. II. W ater-Epichlor ohydrin-Acetic 
Acid. P. Leone and M. Benelli (Gazzetta, 1922, 52, ii, 75— 
86; cf. preceding abstract). — The reciprocal solubilities of water 
and epichlorohydrin increase as the temperature is raised, but the 
critical solution temperature cannot be ascertained since chemical 
reaction occurs at temperatures above 80°. The authors have 
measured the reciprocal solubilities at different temperatures and 
also the depressions of the temperature of saturation by addition 
of varying proportions of acetic acid, which is miscible in all pro- 
portions with both water and epichlorohydrin. T. H. P. 

Electronic Structures of Crystals. I. Maurice L. 
Huggins ( J . Amer. Chem. Soc ., 1922, 44, 1841 — 1850). — A theo- 
retical paper in which the author shows how the Lewis hypothesis 
of atomic and molecular structures (A., 1916, ii, 310) may be 
applied to ascertain the relative position of electrons and electronic 
croups in crystals for which the atomic arrangements are known 
from X-ray investigation. It is shown that the valency electrons, 
in the crystals discussed, tend to form complete shells round each 
atomic kernel, each shell consisting of four or six electron pairs. 
Except for the elements of the tot series of the periodic table, 
these pairs tend to be opposite to the faces of the kernel polyhedra. 
The atoms are held together by single bonds, each of which is 
a valency pair in the shell of two atoms and on or near the centre 
line between them, or by double bonds in each of which there are 
two electron pairs common to two atoms ; the latter case obtains 
between the carbon and oxygen, and the nitrogen and oxygen 
in carbonates and nitrates, respectively. There are isolated pairs, 
that is pairs not acting as bonds in arsenic, antimony, bismuth, 
and quartz. From the point of view of the foregoing statements, 
the following crystals have been discussed with regard to their 
electronic structure : diamond, silicon, germanium, grey tin, zinc 
sulphide (cubic and hexagonal), cuprous chloride, bromide and 
iodide, silver iodide (cubic and hexagonal), zinc oxide, cadmium 
sulphide, carborundum, chalcopyrite, marcasite, hauerite, iron- 
nickel sulphide, arsenoferrite, loelhngite, smaltite, safflorite, 
cloanthite, rammelsbergite, cobaltite, willyamite, gersdorffite, 
wolfachite, ullmanite, kallilite, arsenopyrite, glaucodotite, arsenic, 
antimony, bismuth, quartz, calcite, aragonite, carbonates of calcium, 
magnesium, iron (ferrous), manganese, zinc, strontium, barium, and 
lead, and several mixed carbonates of the above-named metals, 
and sodium and potassium nitrate. J. F. S. 

The Effect of Scratching the Wall of a Vessel with a Glass 

Rod. L. Dede (Z. Elektrochem ., 1922, 28, 364 — 365). Robert 
Fricke (ibid., 365—366). — The first author criticises Fricke’s 
explanation (ibid., 244) of the manner in which crystallisation of 
a solution or liquid is started when the wall of the containing vessel 
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is rubbed with a glass rod, namely, that detached particles of glass 
act as nuclei. The view is put forward that the phenomenon is 
electrostatic in character, and experiments with ammonium mag- 
nesium phosphate are described supporting this view. Fricke 
replies, criticising Dede’s experiments and maintaining his opinion. 

E. H. E. 

Crystallisation and Proteins. JSmtle Cavazzani (Arch, 
internal, physiol . , 1921, 18, 446 — 450; from Chem. Zentr., 1922, 

i, 1214). — The crystallisation of ammonium chloride from saturated 

solutions is prevented by 0-05% of egg-albumin, or by 0-2 — 0-5% 
of gum arabic. G. W. R. 

An Electron Theory of Solids. (Sm) J. J. Thomson ( J . 
Franklin Inst., 1922, 194, 281 — 289). — A theoretical paper giving 
a summary of the author’s theory of the solid state (cf. this vol., 

ii, 252, 355). The potential energy of atoms in the crystals of 

the elements and the bulk moduli have been calculated, on the 
assumption that the attractive force between the atoms and nuclei 
varies as the inverse cube of the distance. The values for the 
uni-, bi-, and ter-valent elements are in absolute agreement with 
the experimental values of Richards. The excess of energy in 
the surface, the surface tension, has been deduced, and it is shown 
that this is proportional to K *, where K is the bulk modulus, a 
relation due to Richards. The calculation of the potential energy 
of the atoms in chemical compounds is complicated by the unequal 
distributions of the electrons about the atoms, but the numbers 
obtained for the bulk moduli are a useful guide to the distribution 
of the electrons in the crystal. W. E. G. 

Hardness of Solid Substances and its Relationship to 
Chemical Constitution. A. Reis and L. Zimmermann (Z. 
physikal. Chem., 1922, 102, 298 — 358). — The method of determining 
hardness by Marten’s sclerometric method has been investigated 
in connexion with a large number of substances of different types, 
including very soft substances which exhibit a scratch of 10 in 
width when a load of only 1 gram is applied to the needle and 
shown to be trustworthy for this type of investigation. Experi- 
ments on the scratching of ninety crystals by one another yield 
results which on the whole are in agreement with those obtained 
by the foregoing method. The eroding action of a moving liquid 
on solid surfaces has been investigated and by using a stream of 
mercury from narrow nozzles it has been found possible to obtain 
trustworthy results on the resistance to erosion of solid substances. 
It is shown that the hardness and the resistance to erosion for 
the larger number of the substances examined (about one hundred 
and eighty) are parallel, but that the numerical value of the resist- 
ance to erosion, measured as time required for the removal of 
the same amount of material, increases much more than the hard- 
ness. The hardness depends on the particular crystal face employed, 
and on the direction of the scratch, whereas no such dependence 
could be observed in the erosion experiments. The relationship 
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between the hardness, crystal structure, and chemical constitution 
has been investigated for a large number of substances of all types. 
A general connexion is shown to exist on the basis of the classific- 
ation of crystal lattices according to the strength and spacial par- 
tition of the forces of attraction between the atoms. In the case 
of those salts with lattices which are maintained by the electro- 
static attractions of the ions, it is shown that generally the charges 
and distances between the ions are determinative of the hardness. 
In the case of compounds which have not the nature of salts, the 
hardness runs parallel with the strength of the residual affinities 
which the molecules exert outwardly. In keeping with the general 
chemical experience and with the tendency to association, it is 
shown from the hardness measurements that the residual affinity 
is smallest in the case of the hydrocarbons and increases most 
strongly under the influence of hydroxyl, carboxyl, and cyanogen 
groups. In the case of mixed crystals, it is shown that the mixture 
is harder than the mean of the components and in some cases harder 
than the harder component. The hardness of compressed pastilles 
has been compared with that of crystals of the same substances, 
and the two values are shown to be very nearly equal. A number 
of methods of producing large crystals have been investigated, 
and it is shown that the tendency of substances to form largo 
crystals is to a certain extent a function of the chemical constitution 
and is often parallel with the hardness. J. F. S. 

The Increase in the Size of Grain of Metallic Bodies (not 
previously Worked in the Cold) Formed from Powdered 
Material by Pressure or Sintering. F. Sauerwald (Z. anorg. 
Chem., 1922, 122, 277 — 294). — The application of pressure did 
not increase the size of the grain ; nor does this occur at moderate 
temperatures, but at higher temperatures an increase in granular 
size was observed in the case of iron, nickel, cobalt, tungsten, and 
copper. This limiting temperature could be fixed within 100°, 
and an increase of temperature beyond this limit resulted in a 
rapid increase in the size of the grains. This limiting temperature 
is independent of the pressure applied in compressing the powder, 
and has a characteristic value for each metal. Increase in the 
size of grains was not observed in the cases of zinc and aluminium. 
These results are discussed in the light of Tammann’s now theory 
of crystallisation (A., 1921, ii, 172). W. T. 

The Influence of Electrolytes on the Cataphoretic Charge 
of Colloidal Particles and the Stability of their Suspensions. 
I. Experiments with Collodion Particles. Jacques Loeb 
(J. Gen . Physiol ., 1922, 5, 109 — 126). — The potential difference 
between collodion particles and the aqueous solution in which 
they are suspended has been determined by measuring the mobility 
of the particles under a given potential gradient. It is found that 
the influence of acid and of alkali and of most salts is to cause the 
negative charge on the collodion particle to increase to a maximum 
ana then to decrease with increasing concentration of the solution. 
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A tervalent kation, however (for example, in the case of lanthanum 
chloride), may cause a steady decrease in the charge and even 
reverse it. The effects of hydrochloric acid, sodium hydroxide, 
lithium chloride, sodium chloride, and potassium chloride are very 
similar. If the P H of the solution be varied, the variation of the 
charge with changing concentration of salt in the solution remains 
similar. 

When the potential difference between the particles and the 
solution is reduced below a certain critical value, about 16 milli- 
volts, the suspension of colloidal particles becomes unstable, and 
precipitation occurs. W. 0. K. 

Elasticity of Purified Gelatin Jellies as a Function of the 
Hydrogen-ion Concentration. S. E. Sheppard, S. S. Sweet, 
and Anber J. Benedict {J. Amer. Chem. Soc ., 1922, 44, 1857 — 
1866). — The rigidity and hydrogen-ion concentration of deminer- 
alised gelatin jellies, which are free from products of hydrolysis, 
has been determined for 4, 5, 7, and 10% jellies. The effect on 
the rigidity of the addition of 0*001% to 0-10% of alum to the 
above-named jellies has also been investigated. It is shown that 
except at very high (P n > 2) and very low (P n < 11) hydrogen- 
ion concentrations, the rigidity does not vary rapidly with changes 
of the hydrogen-ion concentration, the maximum being at P H = 
7—9. The addition of quantities of aluminium equivalent to 
0*01 — 0*1% of alumina based on the dry gelatin produced con- 
siderable changes in the rigidity-P H curve, and markedly increased 
the rigidity. These results are discussed in connexion with the 
theory of the viscosity and elasticity of gelatin. A misleading 
statement on Poisson’s ratio for gelatin jellies in a previous paper 
(A., 1921, ii, 311), and also in the literature, has been corrected. 

J. F. S. 

The Ultra-filtration of Soap Solutions : Sodium Oleate 
and Potassium Laurate. James William McBain and William 
Job Jenkins (T., 1922, 121, 2325—2344). 

The Reversibility of the Reaction between Nitrogen, 
Carbon, and Sodium Carbonate. Christopher Kelk Ingold 
and Daniel Wilson (T., 1922, 121, 2278—2286). 

The Ammonium Car b onate-C arb amate Equilibrium. 

Carl Faurholt (Z. anorg. Chem ., 1922, 121, 132 — 134). — A reply 
to Wegscheider’s theoretical paper (this vol., ii, 376). The author 
shows that his results for the above equilibrium are in fair agree- 
ment with those obtained by Burrows and Lewis and by Fenton. 
The author also shows that the conclusions of Wegschcider (A., 
1916, ii, 617) are incorrect, because the latter found that carbamic 
acid was very weak and the ammonium salt completely hydrolysed 
in aqueous solution. The present author carried out colorimetric 
hydrogen-ion estimations and found that the ammonium salt is 
not hydrolysed to any appreciable extent. W. T. 
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Equilibrium in the System Potassium Chlorate, Potass- 
ium Nitrate, and Water at 25°. Shigeru To da (J. Chem . Soc. 
Japan , 1922, 43, 320—328; Mem. Coll . Set . Kyoto Imp. Univ 
1921, 4, 377 — 382). — The equilibrium in the system potassium 
chlorate, potassium nitrate, and water at 25° has been studied. 
The solubility of potassium chlorate at 25° is 7*745 grams in 100 
grams of solution or 8*395 grams in 100 grams of water, and that 
of potassium nitrate is 27*24 grams in 100 grams of solution or 
37*44 grams in 100 grams of water. At 25°, potassium chlorate 
forms a solid solution with potassium nitrate taking up the latter 
to the extent of 14*37 molar %, whilst the nitrate takes up none 
of the chlorate. K. K. 

Equilibrium in the System Copper Sulphate, Ammonium 
Sulphate, Potassium Sulphate, and Water at 25*0°. Ryono- 
stjke Hayami (Mem. Coll. Sci . Kyoto, 1921, 4, 359 — 369; J. 
Chem. Soc. Japan, 1921, 42, 421 — 441). — The equilibrium diagram 
for the system copper sulphate, potassium sulphate, ammonium 
sulphate, and water at 25° has been determined, and also the 
relation between the composition of the aqueous solutions and that 
of the solid solutions when the residue is either a mixture of 
CuS 0 4 ,5H 2 0 and CuS0 4 ,(NH 4 ,K) 2 S0 4 ,6H 2 0 or a mixture of 
(NH 4 ,K) 2 S0 4 and CuS0 4 ,(NH 4 ,K) 2 S0 4 ,6H 2 0. J. S. G. T. 

Dynamics of the Formation of Nitriles from Acid- 
anhydrides and Amides. II. Kinetic Study of the Reaction 
between Acetamide and Acetic Anhydride, using Phase Rule 
Methods. Robert Kremann, Alfred Zoff, and Victor 
Oswald (Monatsh., 1922, 43, 139 — 144). — The reaction : acet- 
amide -facetic anhydride acetonitrile +2 acetic acid, is followed 

kinetically, and shown to reach an equilibrium corresponding 
with 83% conversion (from left to right in the sense of the above 
scheme) at 98°, and with 87% conversion at 78°. 

The method consisted in taking the freezing points of mixtures 
of the components which had been heated at the required tem- 
perature for different lengths of time. The percentage compositions 
were then read from an experimentally determined curve of the 
freezing points of mixtures of the two systems involved in the 
reversible reaction. C. K. I. 


Dynamics of the Formation of Nitriles from Acid-an- 
hydrides and Amides. III. Reaction between Benzamide 
and Acetic Anhydride. Robert Kremann, Wilhelm R5sler, 
and Wilhelm Penkner (Monatsh., 1922, 43, 145 — 159). — Two 
side reactions take place when equimolecular quantities of acetic 
anhydride and benzamide are heated together : 


C e H 6 -C0*NH 2 +(CH 8 *C0) 2 0 


^C 6 H 6 *CN+2CH 3 *C0 2 H (I.) 

^C 6 H 6 -CO-NH-CO-CH 8 +CH 8 -CO a H(n.) 


and in order to follow the process kinetically by the method 
previously employed (of. preceding abstract) it was necessary 
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first to oonstruot a ternary freezing-point diagram for the 
systems [C 6 H 6 -CO-NH 2 +(CH 3 -CO)oO], [C 6 H 5 *CN+2CH 3 -C0 2 H], and 
[C 6 H 6 *C0’NH , C0 , CH 3 +CH3*C0 2 H]. With the aid of this diagram 
the progress of the reactions is followed by a series of freezing- 
point determinations. The following values are deduced for the 
composition of the equilibrium mixture : benzamide 0*48, acetic 
anhydride 048, benzonitrile 0-14, acetylbenzoylimide 0*38, acetic 
acid 0-66 mol. C. K. I. 

Studies in Acidolysis. I. The Equilibrium between 
Acetic Acid, Trichloroacetic Acid, and their Ethyl Esters. 
II. The Equilibrium between Acetic Acid, Trichloroacetic 
Acid, and their Methyl Esters. J. J. Sudborough and D. D. 
Karv6 (J. Indian Inst. Sci., 1922, 5, 1 — 21). — -As a preliminary 
to the study of the reaction between ethyl alcohol and a mixture 
of acetic and trichloroacetic acids, the equilibrium between the 
two acids and their ethyl esters was examined at 30°. The equi- 
librium constant of the reaction CH 3 'C0 2 Et+CCl 3 # C0 2 H 
CH 3 *C0 2 H+CCl 3 '00 2 Et was found to be equal to unity, and the 
same result was obtained with the methyl esters. It follows 
that the relative affinities of the methoxy- and ethoxy-residues for 
acetyl and trichloroacetyl are practically identical, in spite of the 
difference between the dissociation constants of the two acids. 
In -the absence of a catalyst the reaction CH 3 *C0 2 Et+CCl 3 # C0 2 H — > 
CH 3 *C0 2 H+CCl 3 *C0 2 Et and the reverse reaction proceed very 
slowly at 30°, the time required for the attainment of equilibrium 
being 1200 — 1400 hours. The velocity constants in both direc- 
tions are equal, the value of k/V being 0*00039, where £/F= 
ll2A x t log A 1 IA 1 — 2x. In this expression, V x — volume of 1000 
grams of the mixture, A t = the number of gram-mols. per 1000 
grams, and x the number of molecules which have reacted after 
t hours. With the methyl esters, the reaction is still slower, and 
k/V= 0*000097. E. H. R. 

The Ignition of Gases. II. Ignition by a Heated Surface. 
Mixtures of Methane and Air. Walter Mason and Richard 
Vernon Wheeler (T., 1922, 121, 2079 — 2091). 

The Explosions of Varieties of Organic Dust. Experi- 
mental Investigation of the Simple Case of Sugar Dust. 

P. Beyersdorfer ( Ber ., 1922, 55, [B], 2568 — 2596). — The emeri- 
ments consist in a thermal and an electrical investigation of the 
causes leading to the explosing of mixtures of very finely divided 
sucrose and air. 

The explosion chamber consists of a glass vessel of about 600 
c.c. capacity which is suspended symmetrically in a copper pot 
surrounded by an asbestos mantle and heated from below by a 
Franke burner. The vessel is provided with inlet and outlet tubes 
for gases and at its centre a cage of thin aluminium foil is sus- 
pended against which the sugar dust is blown through a horizontal 
side tube. The temperature is measured by a silver-constantan 
thermo-element. The sugar dust is passed through a sieve having 



ii. 750 


ABSTRACTS 07 CHEMICAI/ PAPERS* 


ten thousand meshes to the square centimetre, dried at 105°/100 
mm., and preserved over concentrated sulphuric acid. The 
apparatus is heated to slightly above the desired temperature, and 
then allowed to cool to the desired extent, when the dust is blown 
against the foil. In this manner, the latter is the hottest part of 
the apparatus at the moment of the experiment. 

The author defines the following terms. Ignition is a process 
which leads to visible combustion. Its cause may be of a dynamic, 
thermal, or an electrical nature. The ignition may lead to inflam- 
mation or explosion. Inflammation is a visible process of com- 
bustion which takes place throughout the material with small 
velocity and little change of pressure and has the power of causing 
further thermal ignition. Explosion is a visible process of com- 
bustion which is propagated through the material with high velocity 
and great change of pressure, and has the ability to ignite other 
combustible material by thermal action or by shock. 

The author draws the following conclusions. The explosion of 
dusts can be caused by thermal or electrical processes. The tem- 
perature of ignition of sugar dust in air is 410;±;l o , and in oxygen 
371°. The presence of small quantities of ozone lowers the tem- 
perature of ignition by 3° in air and by 4° in oxygen. The 
temperature of ignition is dependent on the oxygen content of the 
gas and on the nature and thermal conductivity of the relatively 
inert gases which accompany the oxygen, carbon dioxide having a 
noticeably greater extinguishing action than nitrogen. The 
dependence of the temperature of ignition of sugar dust on the 
oxygen content of mixtures of the latter gas with nitrogen is repre- 
sented graphically. The curve approaches asymptotically to the 
temperature axis. At a point corresponding with the presence of 
about 9% of oxygen, the region of ignition becomes divided into an 
inflammation and an explosion region. Ultimately, the thermal 
explosion of sugar dust is a gaseous explosion. The process occurs 
in two phases : (i) the gasification of sugar dust such as takes place 
in the case of coal, and (ii) the oxidation of the “ sugar gas ” until 
ignition sets in. [In experiments on the temperature of ignition 
of sugar dust in air in which such ignition just does not occur, a 
rapid initial drop of 10 — 15° in temperature is invariably observed 
(due to gasification of the sugar) followed by a rise in temperature 
which generally exceeds the initial temperature ultimately (due to 
oxidation of the gas).] The upper limit of explosion is established 
at 13*5 kilos, of dust per cubic metre; the lower safety limit is 
calculated to be 17*5 grams per cubic metre. 

Sugar dust becomes positively charged when projected through 
the air. If it is whirled through the air, tensions of multiples of 
ten thousand volts may be developed. Discharge of the loaded 
particles in a gas may occur silently, but they have no immediate 
connexion with the luminosity which accompanies the process and is 
readily visible in the dark. This luminosity is specific for each gas, 
and is identical with that observed for it in an alternating field. 

Sugar dust may be caused to explode in an alternating field. 
The phases of the electrical explosion are : (1) the formation of 
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ozone and nitrogen pentoxide, (2) the reaction of these substances 
with the most minute sugar particles, and (3) explosion as a result 
of this reaction in the alternating field. Sugar dust forms an aerosol 
with air ; if this suddenly approaches the isoelectric point, a flash 
occurs which ignites the dust cloud. 

The conclusions elucidated for sugar dust are applicable to 
every explosive dust whether organic or inorganic. 

Magnetic phenomena have no influence on the occurrence of dust 
explosions. 

The violence of a dust explosion is attributed to the adsorption 
of oxygen by the dust. 

Triboluminescence cannot be regarded as a cause of sugar dust 
explosions. H. W. 

Michael's Addition and Separation Rule. L. Smith (Z. 
physikal. Chem ., 1922, 102, 359 — 363). — A theoretical paper in 
which on the basis of the author’s investigations on the velocity of 
the reactions OH-CH 2 -CH(OH)-CHoC1+OH' = OH-CH 2 -CH-CH 2 + 

MK 

C1'+H 2 0, and OH-CHo-CHC 1-CH 2 -OH+OH' — OH-CH 2 -CH*CHo+ 

v 0 / 

Cl'+HgO (A., 1920, i, 658), an attempt is made to explain Michael’s 
addition and separation rule. This rule may be stated as follows : 
When two isomeric compounds may be formed from an unsaturated 
compound, a direct relationship exists between the relative quantities 
of the additive compounds produced and the velocities with which 
they may be reconverted into the original substance. J. F. S. 


The Equilibrium Isomerism between Bomyl Chloride, 
tsoBornyl Chloride, and Camphene Hydrochloride. Hans 
Meerwein and Konrad van Emster [with Jacob Joussen] (Ber., 
1922, 55 , [£], 2500—2528; cf. A., 1920, i, 855).— In the molten 
condition and in solution, an equilibrium is established between 
bornyl chloride (1), ^obomyl chloride (II), and camphene hydro- 
chloride (III), in accordance with the scheme : 


CH 2 — CH — CH 2 

| 6Me 2 1 

( m 9 | ci-n-H 


CH, — CH — CH 0 


CH* — CH — CH, 


| 0Me„ | 
CH, I H-C-Cl 


CICMc 

(in.) 


The equilibrium is dependent on the temperature and to a slight 
extent on the solvent. At the atmospheric temperature, it is 
greatly displaced in the direction of bornyl chloride. The trans- 
formation from right to left occurs exothermally ; bomyl chloride 
is therefore the most stable, camphene hydrochloride the most 
labile isomeride. With increasing temperature, the equilibrium 
becomes more and more displaced in favour of isobomyl chloride 
and camphene hydrochloride. The interconversion of isobomyl 
chloride and camphene hydrochloride takes place readily at the 
atmospheric temperature, whereas the transformation of bomyl 
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chloride into f'sobomyl chloride occurs with greater difficulty and 
only at a more elevated temperature. 

The velocity of the conversion of camphene hydrochloride into 
tsoborayl chloride at 20° or 40° has been examined in the following 
solvents : cresol, sulphur dioxide, nitromethane, acetonitrile, nitro- 
benzene, benzonitrile, anisole, bromobenzene, ethyl bromide, chloro- 
benzene, benzene, light petroleum, and ether. The rate of change 
is enormously influenced by the solvent. In cresol, it occurs so 
rapidly that it is complete almost as soon as the camphene hydro- 
chloride has passed into solution ; ether, at the other end of the 
scale, acts practically as a stabilising agent towards camphene 
hydrochloride. The transformation is a unimolecular change. In 
general, the values of k exhibit a decreasing tendency during the 
course of an experiment, which is due to the partial dissociation of 
camphene hydrochloride in solution into camphene and hydrogen 
chloride and the catalytic acceleration of the transformation by 
the latter; with decreasing content of camphene hydrochloride, 
the concentration of the hydrogen chloride also diminishes and the 
rate of change becomes smaller. The results indicate that the 
conversion of camphene hydrochloride into t#obomyl chloride is 
due to an actual, intramolecular atomic displacement and cannot 
be explained by elimination and re-addition of hydrogen chloride. 
An intimate connexion is obvious between the dielectric constant 


of the solvent and its influence on the rate of conversion of camphene 
hydrochloride into isobomyl chloride, the latter being greatest in 
strongly ionising solvents (nitromethane and acetonitrile) and 
smallest in non-ionising solvents (benzene, ether, light petroleum). 
From this it appears that the velocity of the change depends on the 
degree of the electrolytic dissociation of camphene hydrochloride 
and that the conversion only occurs subsequently to ionisation. 
The change, therefore, consists not in a wandering of the chlorine 



+ atom, but in 
a rearrange- 
Qj- ment of the 
cation in ac- 
cordance with 
the annexed 


scheme, whereby the more strongly ionised camphene hydro- 
chloride passes into the less strongly ionised tsobornyl chloride. 
A perfect parallelism between rate of change and dielectric 
constant of the solvent is not observed, exceptions being en- 
countered in the cases of cresol, sulphur dioxide, and anisole, 
on the one hand, and of ether on the other. Precisely these solvents 
have an anomalous action towards triphenylmethyl chloride, and 
it seems probable that their effect can be explained in a uniform 
manner, and that phenol, sulphur dioxide, and (to a less extent) 
anisole form complex compounds with camphene hydrochloride in 
which the mobility of the chlorine atom is increased or the ionisation 
of camphene hydrochloride occurs to a greater degree. The 
influence of complex formation on the ionisation and therefore on 
the rate of transformation of camphene hydrochloride is further 
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illustrated by the c&talytio acceleration of the change by the 
halogen acids, antimony pent&chloride, stannic chloride, ferric 
chloride, mercuric chloride, and antimony trichloride (all of which 
yield additive compounds with triphenylmethyl chloride), whereas 
phosphorus trichloride and silicon tetrachloride, which show no 
tendency to complex formation, are inactive. In the presence of 
catalysts, the change is unimolecular, and the constancy of k is 
more satisfactory than in their absence, since the effect of the 
hydrogen chloride (see above) is of relatively less importance. 

The influence of the solvent on the degree of ionisation of 
camphene hydrochloride is also observed in the alcoholysis of this 
substance. The conversion of camphene hydrochloride into camph- 
ene hydrate methyl ether by methyl alcohol has been examined 
kinetically in the presence of nitromethane, acetonitrile, nitro- 
benzene, benzonitrile, anisole, bromobenzene, chlorobenzene, benz- 
ene, ethyl bromide, pyridine, and ether and it is found that the 
effect of the solvents is approximately the same as that observed 
in the conversion of camphene hydrochloride into isobomyl chloride. 
The analogy between triphenylmethyl chloride and camphene 
hydrochloride is illustrated further by a study of the alcoholysis 
of the former by amyl alcohol in the presence of nitrobenzene, 
benzonitrile, bromobenzene, chlorobenzene, anisole, ethyl bromide, 
benzene, pyridine, and ether, and the complete parallelism thus 
established justifies the assumption of the ionisation of camphene 
hydrochloride which cannot be measured directly on account of 
the ease with which it is converted into isobomyl chloride in all 
solvents which are suitable for measurements of conductivity. 

Unfortunately, it is not possible to measure the rate of the reverse 
transformation of isobomyl chloride into camphene hydrochloride, 
but it is shown to be subject to the same catalytic influences by 
observation on the rate of decomposition of isobomyl chloride into 
camphene or camphene hydrate and hydrogen chloride under 
differing conditions, this decomposition being consequent on the 
transformation of isobomyl chloride into camphene hydrochloride. 

The mutual transformation of isobomyl and bornyl chlorides 
takes place with much greater difficulty and in non-ionising solvents 
in the absence of catalysts is extremely slow at 130°. In cresol, 
sulphur dioxide, or chlorobenzene in the presence of stannic chloride, 
the change occurs with considerable rapidity at 70°, but the con- 
ditions are unsuitable for physico-chemical examination. 

The authors have previously described (loc, cit.) the isolation 
of “ true ” pinene hydrochloride. The compound had been 
obtained previously in 1914 by Aschan (cf. A., 1921, i, 795), whose 
work, however, was not generally accessible until recently. It has 
now been obtained in the crystalline condition (although not quite 
free from bornyl chloride) by the action of hydrogen chloride on 
a dilute solution of pinene in light petroleum at —60°. It is 
instantly decomposed by water and alcohol, and can be titrated 
in alcoholic solution in the same manner as hydrochloric acid. 
It resembles camphene hydrochloride in that its solutions can be 
greatly stabilised by the addition of ether. 
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The estimation of camphene hydrochloride, tsobomyl chloride, 
and free hydrogen chloride in their solutions is effected in the 
following manner. Camphene hydrochloride is determined by 
adding an excess of N /5-absolute alcoholic sodium ethoxide to the 
solution together with methyl alcohol, and titrating the excess of 
alkoxide after the mixture has been preserved for an hour at 20° 
with JV'/lO-alcoholic hydrogen chloride in the presence of phenol- 
phthalein as indicator. tsoBomyl chloride is estimated by boiling 
the mixture for an hour with N /5-alcoholic potassium hydroxide 
solution, with the addition of a little water. Free hydrogen chloride 
in the presence of camphene hydrochloride is estimated by taking 
advantage of the observation that the dissociation of the latter 
can be delayed to such an extent by the addition of ether that 
the free acid can be titrated with sodium ethoxide solution in the 
presence of iodoeosin as indicator. 

Camphene hydrochloride is prepared by treating a solution of 
camphene in ether with hydrogen chloride and ftttration of the 
product with exclusion of atmospheric moisture; the material, 
when most carefully prepared in this manner, contains about 9 — 
10% of wbornyl chloride. A somewhat purer product (con- 
taining 93-3% of camphene hydrochloride) can be secured by using 
lignt petroleum as solvent, in which, however, the addition of the 
halogen acid occurs very slowly. zsoBomyl chloride is obtained 
by saturating a solution of camphene in ethyl bromide with hydrogen 
chloride at 10 — 20°, heating the mixture uninterruptedly under a 
reflux condenser during six days at 55°, removing the solvent, 
and crystallising the residue from amyl alcohol. It has m. p. 
161*5°, and contains 99*6% of pure isobomyl chloride ; the presence 
of camphene hydrochloride cannot be detected. H. W. 

The Velocity of Reaction in Mixed Solvents. III. The 
Influence of Temperature on the Velocity of Saponification 
of Esters. Hamilton McCombie, Harold Archibald Scar- 
borough, and Richard Hardcastle Settle (T., 1922, 121, 
2308—2318). 

Rate of Hydrolysis of Wheat Gliadin. Hubert Bradford 
Vickery (J. Biol. Chem ., 1922, 53, 495 — 511). — Results are given 
of a large number of experiments in which measurements were 
made of the rate of hydrolysis of gliadin by acids of various con- 
centrations and also by alkalis. Hydrolysis both of the amide 
nitrogen and of the peptide linkings proceeds more rapidly the 
greater the concentration of the acid. In the early stages, alkalis 
are more effective than acids. Owing to secondary decompositions, 
however, considerably larger quantities of ammonia are liberated 
by alkalis than by acids. Hydrolysis is more rapid with barium 
hydroxide than with sodium hydroxide of equivalent concentration. 

E. S. 

Influence of the Catalyst on the Thermodynamic Quantities 
Regulating the Velocity of a Reaction. E. van Thiel ( Proc . 
K.Akad. Wetensch. Amsterdam , 1922, 25, 199— 209).— After a theo- 
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rctical discussion of the velocity of chemical reactions in which the 
hypotheses of Trautz, Lewis, Scheffer, and Marcelin are con- 
sidered, it is shown that the hypotheses of Trautz and Lewis demand 
that a reaction which is strongly catalysed shall have a smaller 
temperature coefficient than the same reaction uncatalysed or 
weakly catalysed, whilst Scheffer’s hypothesis shows that a cata- 
lysed reaction can have a temperature coefficient and an energy 
increment which are greater than those of the uncatalysed reaction. 
An attempt has been made to decide between these two hypotheses 
by means of measurements of the rate of acetylation of diphenyl- 
amine at 0°, 20°, 30°, 40°, and 50° both without a catalyst and in 
the presence of ^-bromobenzenesulphonic acid or p-toluenesulphonic 
acid as catalyst. The results of these experiments show that 
Scheffer’s hypothesis is in keeping with the facts. J. F. S. 

Dislocation Theory of Catalysis. J. Roeseken (Proc. K. 
Akad . Wetensch. Amsterdam , 1922, 25, 210 — 21o). — A theoretical 
paper in which the author discusses the mechanism of catalysis. 
He starts from the idea that ideal catalysts are those which are 
not temporarily fixed in intermediate compounds and so with- 
drawn from the reaction mass. Real catalysis is the interaction 
between the catalyst and the molecules which has nothing to do 
with the formation of a compound. This interaction is termed a 
dislocation , and may be regarded as consisting of a change in tho 
paths of the electrons. The hypothesis is considered in the case 
of the photo-oxidation of alcohols in the presence of p-bcnzo- 
phenone and oxygen. In this case, the author has shown (A., 
1921, ii, 500) that above a certain concentration of the ketone the 
velocity is independent of this concentration, and, further, it is 
proportional to the square of the intensity of the light and to tho 
concentration of the alcohol, which is explained as follows : The 
ketone absorbs part of the light and is activated by it, the quantity 
of activated ketone is 7(1 — e~ kcd ), where k is the absorption 
coefficient, c the concentration of the ketone, and d the thickness 
of the layer. When k , c, and d are large, the quantity of activated 
ketone becomes proportional to I and independent of c. The 
whole process then is as follows : Under the influence of light a 
quantity of photo-ketone kl(l—e~ kcd ) is formed instantaneously, 
this amount approaches the value kl , so that the first stage of the 
process is represented by the equation (1) ketone + light = photo- 
ketone, and is followed by the reaction which regulates the process. 
(2) photo-ketone+alcohol== (photo-ketone), alcohol; the meeting 
of the two molecules activates tw r o hydrogen atoms of the alcohol 
and is represented by (3) (photo-ketone), alcohol — > [(photo-ketone), 
active alcohol]. This process which probably takes place with the 
velocity of light, is the real catalysis, the dislocation. The alcohol 
molecules are thereby brought into the condition to react according 
to (4) 2[ (photo-ketone) active alcohol] +Oo==: 2 ketone+2 aldehydc+ 
2H 2 0, which also occurs with a great velocity. The photo-ketone 
may be replaced by palladium, and the same type of reaction will 
occur and is similarly explained. This explanation demands 
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intimate contact between the catalyst and the reacting molecules* 
It is shown that Scheffer’s relation of the reaction constant, log* &=* 
(E t —£})/RT+B represents the thermodynamic aspect of the above 
hypothesis (cf. Thiel, preceding abstract). J. F: S. 

The Influencing of the Catalysis of Hydrogen Peroxide 
with Platinum by Rfintgen Rays. Anton Kailan (Ber., 
1922, 55, [JB], 2492 — 2494). — Recalculation of the experimental 
results of Schwarz and Friedrich (this vol., ii, 436) show that the 
catalytic decomposition of concentrated hydrogen peroxide is a bi- 
molecular action and not unimolecular as stated by these authors. 

In an addendum to the communication, the correctness of the 
criticism is recognised by Schwarz and Friedrich. H. W. 

Catalysis. XIV. The Action of Nitric Acid on Metals 
and an Example of a Periodic Reaction. B. C. Banerji and 
N. R. Dhar (Z. anorg. Chem ., 1922, 122, 73 — 80). — The rate of 
standard solution of copper, silver, lead, nickel, brass, mint silver, and 
of copper-nickel alloy, in nitric acid, was studied in the presence 
of different salts. Ferrous salts acted as catalysts; this catalytic 
effect is ascribed to the nitrous acid which is formed by the action 
of ferrous salts on nitric acid. Ferric salts were also found to act 
as positive catalysts ; this is due to the formation of ferrous salts 
by the action of the metals copper, silver, etc., on the ferric salts. 
Oxidising agents, for example, potassium permanganate, potassium 
chlorate, are negative catalysts because they prevent the formation of 
nitrous acid. The dissolution of a 50% copper-nickel alloy in nitric 
acid takes place in well-defined periods of reaction, each period 
being followed by a period of no reaction. W. T. 

Catalytic Action at Solid Surfaces. VIII. Action of 
Sodium Carbonate in Promoting the Hydrogenation of 
Phenol. E. F. Armstrong and T. P. Hilditch (Proc. Roy . 
Soc.y 1922, [A], 102, 21 — 27 ; cf. this vol., ii, 41). — The results of a 
number of experiments on the hydrogenation of phenol in the 
presence of nickel powder and sodium carbonate at 180° and under 
a pressure of hydrogen of 80 lb. per sq. inch are described. The 
object of the experiments was to ascertain the part played by a 
promoter in a catalytic change. The products of the reaction are 
cycZohexanol 95%, some cyclohexanone, with practically no un- 
changed phenol. The presence of sodium carbonate has an acceler- 
ating action which is dependent on the amount of carbonate present ; 
if an excess is present the hydrogenation is retarded. The optimum 
amount of sodium carbonate bears no relationship to the amount 
of phenol present, but is closely connected with the amount of 
nickel catalyst employed, and in the present experiments is found 
to be at the point where the amount of sodium carbonate is about 
25% of the weight of the nickel. The exact mechanism by which 
the sodium carbonate assists the hydrogenation has not been 
discovered, but it appears that the stimulation >3 not a true acceler- 
ation but the restoration of the nickel to its normal function by the 
suppression of a retardation, which is probably of the nature of a 
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poisoning of the catalyst by the phenol. It is found that the 
curvilinear nature of the time-absorption relationship in the 
absence of sodium carbonate becomes linear in the presence of 
this substance. This fact furnishes further evidence that the role 
of the promoter in this case is a protective one with respect to 
the catalyst, rendering the latter free to exert its normal functions. 

J. F. S. 

Catalytic Action at Solid Surfaces. IX. Action of Copper 
in Promoting the Activity of Nickel Catalyst. £. P. Arm- 
strong and T. P. Hilditch ( Proc . Roy . Soc. f 1922, [A], 102 , 27 — 
32; cf. preceding abstract). — It is shown that a copper-nickel 
catalyst may be produced in hydrogen when suitably supported 
compounds are heated at 180°, whereas supported nickel compounds 
alone are not reduced by hydrogen below 300° and not rapidly 
below 350 — 400°. It is shown that for the reduction of the nickel 
at this low temperature an intimate mixture of th'e two compounds 
must be used, which must be more intimate than can be obtained 
by mechanical mixture. Co-precipitation is not always sufficient 
to obtain the desired degree of intimacy, for a comparison of the 
activity of the catalysts with the nature of the nickel cupricarbon- 
ates from which they are produced shows that both the nickel and 
copper must be in the same complex molecule to obtain any degree 
of catalytic activity. On the basis of the foregoing, the relatively 
low temperature of the reduction of the nickel is explained as 
follows : the reduction of copper carbonate or cupric oxide is 
strongly exothermic, and even although the exterior temperature is 
only 180°, it is evident that the temperature inside the molecule 
must momentarily, at least, be far above the outside temperature. 

J. F. S. 

Influence of 8 . -Trinitr obenzene on Reactions in which 
Arylamines are involved. J. J. Sudborough and R. C. Shah 
(J. Indian Inst Sci ., 1922, 5 , 29 — 35). — To determine whether, 
on account of the readiness with which polynitro-aromatic com- 
pounds form additive compounds with most of the simple aryl- 
amines, such nitro-compounds would have a catalytic influence 
on reactions involving aromatic amines, a number of such re- 
actions which are readily catalysed by iodine were carried out in 
presence of 5 . -trinitrobenzene. The reactions studied were the 
methylation of aniline, formation of phenyl- a-naphthylamine from 
aniline and a-naphthylamine, condensation of aniline with benzo- 
phenone, the formation of thiodiphenylamine from diphenylamine 
and sulphur, and the acetylation of aniline. In no case had the 
s. -trinitrobenzene any catalytic influence, whilst iodine was a 
powerful catalyst for all except the last of these reactions. 

E. H. R. 

Atoms and Electrons. Robert N. Pease (Nature, 1922, 
110 , 379 — 380). — In view of the facts (1) that the distances 
between the atomic centres in crystals of cerium and thorium are 
practically the same, the number of electrons being 58 and 90, 
vol. cxxn. ii. 28 
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respectively, and (2) that in the atom of uranium (atomic volume 
12*8) there are concentrated 32 more electrons than in the atom 
of neodymium (atomic volume 20*7), /it is significant that elements 
of higher atomic number than uranium are not known to exist, 
and that most of those of immediately lower atomic number are 
unstable. In the case of elements of high atomic number, the 
electron-density must therefore be greater than in other cases, 
and be accompanied by a greater attractive force on the nucleus. 
It is suggested that periodical exertion by numbers of electrons of 
attractive forces on the positive nucleus in the same direction may 
result in the extraction of a positively charged constituent of the 
latter and its expulsion as' an a-particle. The rate of decay would 
depend primarily on the stability of the nucleus, and the suggested 
mechanism would constitute the trigger action. A. A. E. 


Periodic Structure of Atoms and Elements. H. Newman 
Allen (Nature, 1922, 110, 415). — In one of the models postulated 
by Crehore (A., 1921, ii, 632; this vol., ii, 438, 494), one of the 
particles marked 4 is also marked with a dot, evidently indicating 
that it has a charge +e only. By calling these particles y, it has 
been found possible to construct hypothetical models for a con- 
siderable number of atoms of the form indicated by the following 
examples representing nitrogen (I), fluorine (II or III), and uranium 
(IV), respectively: 


/Hx 

a = a 

I I 


— y — H — H— ••• — y— H— ••• - — 7y— i K —7 y— H— 

s 7 it a.., ' tj a — a =15a ' 15a J n a= 


« IT «■••• TJ ( 

— y— xi — y— ±i— 


-7y- -7y-H- 


y—y 

(i.) (ii.) (in.) (iv.) 


The strokes represent electrons ; in II, the a’s join to form a ring, 
in III, two y’s join to the a to form a ring, and in IV, a ring structure 
is also obtained. A. A. E. 


The Rare Earths in the Periodic System. Carl Benz 
(Z. anorg. Ghent., 1922, 122, 135 — 145). — The author reviews the 
literature on the subject and discusses the difficulties. He suggests 
as a solution a modification of Soddy’s helical representation of 
the periodic law. W. T. 

Determination of the Molecular Weight of Substances in 
Alcoholic Solution from the Elevation of the Flash Point. 

Robert Wright (T., 1922, 121, 2247—2250). 

Polar and Non-polar Valency in Organic Compounds. 

W. E. Garner (Nature, 1922, 110, 543 — 544). — Two explanations 
may be given of the positive and negative relationships of groups 
in organic compounds : (a) there may be a partial transference of 
an' electron between the group and the residue of the moleoule, 
or (6) there may be a varying concentration of polar molecules in 
the typically non-polar substance. In the consideration of the 
second possibility, an equilibrimn may be imagined to exist between 
the polar and non-polar substances which wUl be affected by the 
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temperature, nature of the solvent, etc. Thus, in those substanoes 
where the stability of the non-polar arrangement is very great, the 

occurrence of both forms, AX and AX, will be possible, and in the 
presence of a suitable solvent these may give rise to the respective 
ions. A. A. E. 

Melting Point Tubes as Reaction Vessels. August Fuchs 
( Monatsh ., 1922, 43, 129 — 137). — Details are given for carrying out 
the commoner manipulations, using very small quantities of material 
(2 — 5 mg.). That satisfactory preparations and purifications can 
be effected by the methods indicated is proved by a record of 
examples actually worked out. , C. K. I. 

Perforation Apparatus for the Extraction of Liquids by 
Liquids. Non-miscible Liquids. Fayolle and Ch. Lormand 
( Chim . et Ind., 1922, 8, 273 — 274). — Two types of apparatus are 
described for the extraction of a liquid by another liquid with 
which it does not mix. One type is for use where the solvent is 
heavier than the liquid to be extracted, and the other where the 
solvent is the lighter of the two liquids. In either case the extraction 
is continuous. W. G. 

A Shaking Machine for Large Quantities of Fluid. Hart- 
wig Franzen (Z. 'physiol . Chem., 1922, 122, 86 — 87). — An apparatus 
is described suitable for stirring large amounts of lead precipi- 
tates in aqueous suspension, while treating them with carbon 
dioxide or hydrogen sulphide. W. 0. K. 


Inorganie Chemistry. 


Vapour Pressure of Hydrogen. Determinations in the 
Region of Liquid Hydrogen. H. Kamerlingh Onnes and 
J. Palacios Martinez (Anal Fis . Quim ., 1922, 20, 233 — 242). — 
The vapour pressures of liquid hydrogen at temperatures near its 
normal boiling point were measured using a helium thermometer. 
By interpolation, the boiling point of hydrogen at a pressure of 
759*549 mm. of mercury is given as 20*35° K (Kelvin international 
scale). G. W. R. 

Spontaneous Incandescence of Substances in Atomic 
Hydrogen Gas. R. W. Wood ( Proc . Roy. Soc., 1922, [A], 102, 
1 — 9).- — A number of experiments with very long hydrogen dis- 
charge tubes are described from which it is shown that some metals, 
oxides, and other substances are raised to incandescenoe when 
introduced into a stream of atomic hydrogen, the surface of the 
substance acting as a catalyst in bringing about the recombination 
of the atoms. Atomic hydrogen, practically free from molecular 
hydrogen, may be drawn by a pump from the central portion of a 
long discharge tube excited by a current of high potential. Fire 

28—2 
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polished glass surfaces, such as the walls of a glass tube, have a 
comparatively feeble catalysing power whilst fractured surfaces 
oause the recombination of the atoms, and are strongly heated. 
The action of water vapour or oxygen in enhancing the Balmer 
spectrum, and suppressing the secondary spectrum of hydrogen, is 
probably due to its action on the walls of the tube, which, when 
dry, catalyse the atomic hydrogen as fast as it is formed by the 
current. The peculiar spectroscopic phenomena observed with long 
hydrogen tubes, described in an earlier paper (A., 1920, ii, 569) are 
explained. Methods are suggested for determining the physical 
and optical properties of atomic hydrogen gas. JV F. S. 

Evidence of the Existence of Isotopes of Chlorine. Mata- 
KICHT Ishino (Mem. Coll Sci. Ktjotd , 1921, 4, 311— 315).— Em- 
ploying the method of positive-ray analysis, using the crossed- 
denexion method devised by Thomson, the author has obtained 
evidence of the existence of chlorine isotopes of respective atomic 
weights 34 and 36, and of positively charged chlorine atoms. 

J. S. G. T. 

The Decomposition of Chlorine into Atoms. Max Tratjtz 
and Walter Stackel (Z. anorg. Chem. 9 1922, 122, 81— 131).— The 
apparatus employed and methods of working are described in detail. 
The amount of chlorine decomposed was 1*50% at 1200°, 2*10% 
at 1240°, and 3*05% at 1280°. The limit of the absorption band 
for chlorine was found to be 390 — 420 /x/x. This corresponds with 
67,500 — 73,000 cal. as the heat of decomposition according to 
Trautz’s approximate ” equation q 0 =Ahv (A., 1918, ii, 151). 
The heat of decomposition of chlorine calculated from the tem- 
perature coefficient was found to be 7 1,000 ±3, 000 cal. The same 
result was obtained by the use of the quantum theoretical con- 
stants and also by the use of Victor Meyer’s vapour density measure- 
ments. With the exception of hydrogen, the heat of decomposition 
of the diatomic elements found experimentally agrees with the 
value obtained from the equation d 0 =(5*78x 10 6 / JM) cal., where 
M is the molecular weight. W. T. 


Vapour Pressure of Solid Chlorine and Bromine. F. A. 

Henglein, G. von Rosenberg, and A. MuChlinski (Z. Physilc , 
1922, 11, 1 — 11). — The vapour pressure of solid and liquid chlorine 
and solid bromine has been determined over a wide range of tem- 
perature. The following values are recorded for chlorine, 119*2° 
0-0013; 1260°, 0 0063; 133*0°, 0 028; 146*6°, 0*30; 161*1°, 
2-75; 177*6°, 17*40; 194*5°, 64*40, and for bromine 177*6°, 0*0020; 
210*0°, 0*26; 228*8°, M2; 227*0°, 1*71; and 241*1°, 6*44; the 
temperatures are expressed in absolute degrees and the pressures 
in millimetres of mercury. Vapour pressure formulae have been 
deduced for both cases and have the form : log 1160/T+7773 
for liquid chlorine; logp=-1530/T+9950 for solid chlorine; 
these formula are representative over the temperature ranges 
—95° to —78° and —154° to —112°, respectively, logp= 
^12150 75030 for solid bromine over the range —32° to 



INORGANIC CHEMISTRY, 


ii. 761 


—96°. Prom the above data a number of constants have been 
calculated which include the following : Chlorine, m. p. 170*0° Aba* : 
vapour pressure at the melting point 8*9 mm., molecular heat of 
vaporisation at the melting point 6300 cal., heat of sublimation of 
solid chlorine at the melting point 6960 cal., molecular heat of fusion 
1660 cal.; bromine: vapour pressure at the melting point 44*12 mm., 
molecular heat of sublimation at the melting point 9740 cal., 
specific heat of sublimation 60*91 cal., specific heat of vaporisation 
at the melting point 48*4 cal., molecular heat of fusion 12*5 cal. 
From the dissociation equilibrium of the chlorine molecule and the 
chemical constant as determined by Stem and Tetrode the vapour 
pressure of diatomic chlorine has been calculated and the chemical 
constant for diatomic chlorine in its normal condition has also been 
obtained. J. F. S. 

Physical Constants of Ozone. E. H. Riesenfeld and 
G. M. Schwab (, Z . Physik , 1922, 11, 12 — 21 ; cf. this vol., ii, 637). — 
An account of the determination of a number of physical constants 
of pure ozone which was prepared as previously described by the 
authors (loc. cit.). The following values are put on record : m. p. 
—249*7°, b. p. —112*4°; critical temperature, —5°; specific 
gravity at —183°, 1*71 ±0-1; change of density with temperature, 
1 jd=a+bT+cT*, where a=0*51193, 6=0-0004559, c=0*000003929 ; 
dehsity at the boiling point, 1*46 ; coefficient of expansion, 0*0025 ; 
critical density, 0*537 ; critical pressure, 64*8 atmospheres. The 
authors show that neither in the gaseous nor in the liquid state is 
there any other molecular species present than that represented 
by the formula 0 3 . J. F. S. 

Solubility of Sulphur Dioxide in Suspensions of Calcium 
and Magnesium Hydroxides. Wm. Thompson Smith and 
Reginald B. Parkhurst (J. Amer. Chem. Soc. f 1922, 44, 1918 — 
1927). — The solubility of sulphur dioxide has been determined in 
water, milk of lime, and milk of magnesia, at partial pressures of 
sulphur dioxide up to 760 mm., and temperatures from 5° to 60°. 
All proportions of calcium and magnesium hydroxides were used in 
suspensions of a total alkalinity of one equivalent per litre. It is 
shown that the concentration of sulphur dioxide as sulphurous 
acid is proportional to its partial pressure. With solutions of the 
same alkali concentration, the percentage salting-out effect increases 
with, but more than in proportion to, the temperature. With 
solutions of constant temperature, the percentage salting-out effect 
increases with the alkali concentration, but is less than propor- 
tional to it. Varying proportions of calcium and magnesium 
hydroxide have no effect on the equilibrium concentration of sulphur 
dioxide as sulphurous acid. J. F. S. 

The Physico-chemical Study of the Lead Chamber Proceed. 

Max Forrer (BvM. Soc. chim. Belg ., 1922, 31, 254—293). — A 
detailed description of a form of apparatus in which sulphur di- 
oxide, nitrogen peroxide, water, oxygen, and nitrogen may be 
brought into contact with each other under definite conditions 



ii. 702 


ABSTRACTS OF CHEMICAL PAPERS. 


of pressure, temperature, and, in the case of liquids, surface of 
reaction. The proportions ' of these substances could be varied 
at will. It is shown that, in such a system, the formation of sulph- 
uric acid only occurs in presence of a liquid phase, so that the 
system must be heterogeneous; the formation of the acid takes 
place in a shorter time and the yield is increased if a liquid, either 
sulphuric acid or water, is present at the outset. Further, the 
rate at which water vapour is supplied during the course of the 
reaction exerts a considerable effect both on the velocity of reaction 
and on the concentration of the product. Under certain conditions, 
the acid formed may disappear, which appears to indicate that the 
reactions assumed to take place in the chambers are at least partly 
reversible. For low concentrations of the gases, there is an 
optimum rate of intake for water vapour : this gives . the best 
yield and, at the same time, the most concentrated acid. As the 
gas concentration increases, the optimum point shifts in the 
direction of diminution of water supply ; a curve is given showing 
the speed of reaction plotted against concentration of gas. The 
relation between these two factors is much less complex when the 
composition of the liquid phase is constant. The author infers 
from his experimental results the existence of an intermediate 
substance of which water is a constituent ; it is, however, decomposed 
in presence of an excess of water. He points out that, of the series 
of reactions which occur, the slowest is the “ limiting reaction ” 
in that it conditions the rate of formation of the product and shows 
that, in practice, the reaction velocity is strongly influenced by 
the rate of supply of nitrogen peroxide and water, but is practically 
unaffected by the supply of sulphur dioxide. 

An attempt is made to calculate the order of the reaction, and, 
for this purpose, the heterogeneity of the system and the non- 
equivalence of the reactants are neglected. The values obtained 
vary from 1*26 to 3*67. However, when the concentration of 
the liquid phase does not vary, the values are in the neighbourhood 
of 2. In the case of temperature variations which have a similar 
effect to that of variations in water supply, it was not found possible 
to obtain a coefficient in agreement with the experimental data. 

H. J. E. 

Density of Atmospheric Nitrogen. A Small Anomaly in 

the Air of Madrid. M. Pay! and E. Moles (Anal. Fis. Quim. y 
1922, 20, 247 — 254). — The normal density of nitrogen obtained 
from the air of Madrid is given as 1*25681. The density of air in 
Madrid corresponds with a slightly higher proportion of oxygen 
than the normal for other places. The anomaly is attributed to 
the presence of higher proportion than normal of ozone and gases 
of the argon group. G. W. R. 

The Reactions between Gaseous Oxides of Nitrogen and 
Alkaline Solutions. A. Sanfourohe (Compt. rend., 1922, 175, 
409 — 472). — The 'action of oxides of nitrogen on solutions of alkali 
hydroxide in which the calculated proportions of nitrate and 
nitrite are formed only occurs if the alkali is in excess at all points 
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in the solution. Otherwise, reaction with the water takes place 
with formation of nitric acid and nitric oxide, the latter being 
further oxidised if oxygen is present. Moreover, if all the oxides 
of nitrogen are not absorbed in their first passage through the 
solution, this reaction with water continues in the gaseous phase 
with water vapour. This is shown by the formation of a nitric 
acid mist and by its subsequent deposition as acid dew on the 
upper portion of the walls of the vessel in spite of the presence of 
excess of alkaline solution. It is pointed out that estimation of 
nitrous vapours by the method of absorption in alkali hydroxide 
is liable to lead to considerable error and for this reason it is pre- 
ferable to use sulphuric acid as the absorbent. H. J. E. 

The Solubility of Arsenic Trichloride in Concentrated 
Hydrochloric Acid at 100°. W. D. Treadwell [with Ch. 
Mussler] (Helv. Chim . Acta, 1922, 5, 818 — 821). — The solubility 
of arsenic trichloride in concentrated hydrochloric acid at 100° 
was determined by an indirect method which consisted in measuring 
the rate of volatilisation of the trichloride from the solution in 
a current of hydrogen chloride at 100°. From Henry’s law, it 
follows that log (x 0 — x)jx 0 = — kV/V 0 , where x is the quantity of 
trichloride volatilised by the volume V of gas in a given time, 
x 0 is the quantity of trichloride originally present, F 0 the volume 
of* the solution, and k the solubility coefficient. Experiments 
showed that the value of k remained constant for a considerable 
period of time, its mean value being 0-0233. From this it can be 
calculated that to volatilise 99% of the arsenic trichloride present 
in 100 c.c. of solution at 100° requires 19-8 litres of hydrogen 
chloride. From the known vapour pressure of arsenic trichloride, 
a litre of the vapour contains 2-34 grams. Hence the solubility 
in concentrated hydrochloric acid at 100° is 2-34 /&== 100-3 grams 
per litre. E. H. R. 

Boric Acid Phosphors. Rudolf Tomaschek (Ann. Physik, 
1922, [iv], 67, 612—648; cf. Tiede and Wulff, this vol., ii, 245). 
— A number of boric acid phosphors have been prepared by the 
addition of phthalic anhydride, terephthalic acid, the sodium salt 
of fluorescein (uranin), naphthalic anhydride, and phenanthrene. 
The phosphorescence of these organic phosphors is in many ways 
simpler than that of the metal phosphors. In general, the bands 
of the former are all excited by the same wave-lengths of light, 
and owe their origin to the same phosphorescence centre. Thus the 
three mercury lines, 365-4, 313, and 253-6 /x/x, all appear to excite 
the four components of the band of the phenanthrene-phosphor. 
On the other hand, the different bands of the metal phosphors 
are excited independently. The relative intensities of the com- 
ponents of the bands of the boric acid substances may change 
with temperature; the uranin-phosphor emits a yellow light at 
—70°, but, when heated on metal foil, this radiation rapidly changes 
into a bluish-green phosphorescence. In opposition to the heavy 
metal phosphors, the duration and intensity of the emitted light 
are influenced only slightly by changes in temperature, being, in many 
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cases, the same at the temperature of liquid air as at the* ordinary 
temperature. Neither can the phosphorescence be extinguished 
by exposure to red light. Phenanthrene-phosphor is especially 
sensitive to light, and it is shown that the decolorisation which 
occurs is not in any way the cause of the phosphorescence, as 
suggested by Perrin. The wave-lengths of the absorption bands 
of the transparent phosphor frequently coincide with those of the 
exciting radiation, and in the case of phenanthrene, correspondence 
is found to occur between the fluorescence bands and the absorption 
bands in the ultra-violet. The duration of the phosphorescence 
for organic boric acid phosphors is about one minute, and this 
comparatively short period points to the presence of very small 
centres ; this is supported by the difficulty of fully exciting these 
centres. When the terephthalic acid phosphor is fully excited by 
an intense beam of light, the larger portion of the total phosphores- 
cence takes place within the first second, so that the centres are 
mainly of very short duration. The centres do not all possess 
the same duration. The 1 JL curves indicate that a bimolecular 
chemical reaction is not the cause of the phosphorescence, which 
can be explained satisfactorily on the assumption of a photo- 
electric process. Three kinds of emission take place, phosphores- 
cence, fluorescence, and an emission in the ultra-violet. The con- 
clusion is drawn that the fields of force are almost exclusively 
in the interior of the organic molecules. W. E. G. 

Borates. The System (NHJgO-BgOg-HgO. Temperature- 
Concentration Diagram. U. Sborgi and L. Ferri (Mem. 
Accad. Lincei, 1922, [v], 13, 570 — 591). — The results previously 
obtained (A., 1913, ii, 213, 318; 1915, ii, 686; this vol., ii, 568) 
are collected. T. H. P. 

The Modifications of Silicon. II. Silicon from Copper 
Silicide. Wilhelm Manchot and Herbert Funk ( Z . anorg. 
Chem., 1922, 122, 22 — 26). — Specimens of silicon obtained from 
a copper silicide regulus have been studied ; the results were similar 
to those obtained by the authors when employing aluminium and 
silver reguli .(this vol., ii, 286). Conditions which favour the form- 
ation of crystals produce silicon which reacted but slowly with 
hydrofluoric acid. Crystalline silicon very soluble in this acid 
could not be obtained. W. T. 

Al k ali Iodides. L. W. Winkler (Pharm. Zentr.-h., 1922, 63, 
386 — 387). — Analyses of samples of commercial potassium iodide 
and sodium iodide showed that these substances have a high degree 
of purity. The respective quantities of iodide found corresponded 
with 98*6 to 99*6% of potassium iodide and with 97*0 to 99*9% 
of sodium iodide. W’. P. S. 

Composition of the Liquid Phases in a Univariant System, 
Liquid-Liquid-- Vapour, for Mixtures of Sodium and Am- 
monia. Charles A. Kraus and Walter W. Lucasse (J. Amer . 
Chem. Soc 1922, 44, 1949— 1953).— In an earlier paper (A., 1907, 
ii, 935), it has been shown that at low temperatures concentrated 
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solutions of sodium in liquid ammonia separate into two liquid 
phases which have an upper critical end-point at about —45°. 
The concentrations of these liquid phases have now been deter- 
mined by electrical conductivity measurements and it has been 
found that the upper critical end-point lies at —41*6° and at a 
composition of 4*15 atom % of sodium. The phase relations in 
the system sodium-ammonia are briefly discussed. J. F. S. 

Nature of the Complexes formed between Sodium and 
Tellurium in Liquid Ammonia. Charles A. Kraus and 
C. Y. Chiu (J. Amer. Chem. Soc. 9 1922, 44, 1999— 2008).— The 
reaction between sodium and tellurium in liquid ammonia has 
been investigated and the composition of the resulting solutions 
has been determined under various conditions. The initial com- 
pound formed is normal sodium telluride of the formula Na^e. 
In equilibrium with the normal telluride, the complex in solution 
has a composition corresponding with the formula Na 2 Te 2 . In 
equilibrium with free tellurium the solution has a composition 
which varies as a function of the concentration. The maximum 
amount of tellurium present corresponds approximately with the 
formula Na 2 Te 4 . J. F. S. 

Crystal Structure of Silver Molybdate. Ralph W. G. 
Wyckoff (J. Amer . Chem . Soc., 1922, 44, 1994 — 1998). — Making 
use* of the data obtained from the reflection spectra and Laue photo- 
graphs of silver molybdate, the crystal structure of this substance 
has been shown to be the same as that of the spinels and magnetite. 
The length of the side of the unit cube, which contains eight mole- 
cules, is 9-26 A.U., and the parameter defining the position of 
the oxygen atoms is very close to 3/8. The distance between 
molybdenum and adjacent oxygen atoms is 2*00 A., between 
silver and the nearest oxygen atom 2-31 A., and between the nearest 
molybdenum atom and silver 4*02 A. J. F. S. 

The Dissociation of the Chlorides of Bivalent Metals in 
Aqueous Solution. A. Gunther-Schulze (Z. Elektrochem., 
1922, 28 , 387 — 389). — In a previous paper it was shown from a 
study of the basic exchange between copper salts in solution and 
permutite that the copper salt solution, even at high dilutions, 
contains complex kations (this vol., ii, 504). The investigation 
has now been extended to salts of barium, strontium, calcium, 
cadmium, manganese, cobalt, and nickel, using the chlorides of 
the metals and ammonium permutite. If a represents the number 
of equivalents of metal passing into the permutite in exchange for 
ammonia, and c the number of equivalents of chlorine likewise 
disappearing from the solution, then if the metallic chloride is 
present in solution only in the form of M** and Cl' ions, c=0 and 
a/c=oo . If, however, the ions are MCI* and Cl', the MCI* ion 
passing into the permutite, a/c=2. If still more complex ions 
are formed, such as MgClg’, a/e <2. Applying this reasoning to 
the experimental results, it is found that at the highest concen- 
trations of all the above salts, some MCI’ ions are present and, 

28* 
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in the eases of magnesium, niokel, and copper, still more complex 
ions. The first stage of dissociation into Med* $nd Cl' prepon- 
derates in the case of those metals having the smallest ionic radius. 
At a dilution of bQN, a considerable proportion Of MeCT ions is 
found only in the case of those metals having the smallest ion 
radius, namely, nickel and copper. E. H. R. 

Transference of the Acid Radicle in the Solid Phase. I. 
Carbonates of the Alkaline Earths and Magnesium. J. 

Arvid Hedvall and J. Heuberger (Z. anorg. Ghem ., 1922, 122, 
181 — 187). — It was found that if the oxides of the elements con- 
sidered are arranged in order of increasing basicity MgO, CaO, 
SrO, BaO, then the oxide of the more basic will on heating with 
the carbonate of the less basic element be changed into the car- 
bonate without the evolution of gas and at a temperature well 
below the temperature of dissociation of the carbonate taken. The 
temperature of the reaction decreases and the heat effect increases 
with increasing difference of basicity, for example, MgC0 3 +Ba0= 
BaCOg+MgO+19 cal. (*=230°); SrC0 3 + BaO = Ba C0 8 + SrO + 
6*14 cal. (*=280°). W. T. 

The Crystal Structure of Glucinum and Glucinum Oxide. 

L. W..McKeehan ( Proc . Nat. Acad. Sci., 1922, 8, 270 — 274). — The 
glucinum was obtained by electrolysis of sodium glucinum fluoride, 
2GlF s ,NaF, and contained a few per cent, of glucinum oxide. The 
diffracting centres in the metal and its oxide lie at the points of 
two symmetrically interpenetrating hexagonal space lattices. For 
glucinum oxide, the axial ratio, c/a= 1-63, and a— 2-696X 10~ 8 cm. ; 
for glucinum, c/a— 1*58 and a— 2-283 X 10“ 8 cm. These values 
give computed densities within 1% of the best previous values. 
Glucinum more closely resembles magnesium, zinc, and cadmium, 
rather than calcium, strontium, and barium; the oxide is an 
analogue of zinc oxide, and the structure suggested by W. L. Bragg 
(A., 1920, ii, 433) for the latter substance is also possible for glucinum 
oxide. W. E. G. 

Physical. Chemistry of the Oxides of Lead. VI. The 
Anodic Behaviour of Lead and Lead Dioxide. Samuel Glas- 
stone (T., 1922, 121, 2091—2098). 

The Isomerism of Metallic Oxides. I. Lead Monoxide. 

Malcolm Percival Applebey and Robert Douglas Reid (T., 
1922, 121, 2129—2136). 

The Hindrance of Precipitations with Hydrogen Sulphide 
by Neutral Chlorides. L. Dede and P. Bonin (Ber., 1922, 55, 
fJS], 2327 — 2331). — The action of hydrogen sulphide on a 1/1000- 
molar solution of lead chloride in water at 20° in the presence of 
hydrochloric acid and of neutral chlorides has been investigated. 
Precipitation of lead sulphide is completely inhibited by hydro- 
chloric acid alone if present in a concentration of 14N. In the 
presence of increasing quantities of calcium, ammonium, or potass- 
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ium chlorides, decreasing concentrations of hydrochloric acid are 
sufficient to prevent precipitation entirely. In the presence of 
considerably smaller concentrations of hydrochloric acid, the 
precipitation of lead sulphide is incomplete. At higher temper- 
atures, the effect of hydrochloric acid in the presence of neutral 
ehlorides is still more marked. Similar results are obtained with 
cadmium salts, and apparently also with tin salts. The pre- 
cipitation of lead sulphide is also hampered, although to a less 
degree, by the presence of perchloric acid. In this case, however, 
the addition of sodium perchlorate favours precipitation pre- 
sumably by depressing the dissociation of the acid. 

The precipitation of lead chromate in acetic acid solution is not 
quantitative in the presence of much chloride; in ammoniacal 
solution this is not the case. H. W. 

The Constitution of Basic Lead Salts. R. Weinland and 
Rudolf Stroh (J3er., 1922, 55, [B\ 2706 — 2718). — It has been 
assumed by Werner (A., 1908, ii, 42) that certain basic salts are 
to be regarded as aquo-salts in which the water molecules are re- 
placed by metallic hydroxide, that is, as compounds containing a 
polynuclear kation; thus, atacamite, CuCl2,3Cu(OH) 2 , has been 

formulated ^Cu^<"q^^>C u ) Jd a . The presence of such ions in 

several forms has been established by preparative substitution 
in the case of lead salts. Thus, in the basic perchlorates, 
fPb 2 (0H) 2 ](C10 4 ) a ,l-5IL0 (I) and [Pb 3 (0H) 4 ](C10 4 ) 2 (II), the per- 
chlorate residues could be replaced by other acid radicles. The 
stability of tho metal-ol kations is not to be compared with that 
of the typical metal ammines in aqueous solution, since the above 
basic perchlorates are to some extent decomposed into new basic 
salts when their solutions are diluted, so that, at any rate, a partial 
change has occurred in the complex. This instability is also shown 
by the fact th&t potassium ferricyanide and potassium cobalti- 
cyanide give salts with differently constituted lead kations from 
those obtained with alkali chlorides. The presence of such lead-ol 
complexes in basic lead acetates has also been established by the 
substitution method in the case of the basic lead acetate ; one such 
ion is identical with that contained in the perchlorate (I). 

Polynuclear lead kations are also present in the neutral lead 
acetate-perchlorates and lead acetate-nitrates (Weinland and Stroh, 
this vol., i, 981). They are distinguished from those contained 
in the basic salts only by containing acetato- instead of ol-bridges, 
thus: [Pb 2 (0H) 2 ](a0 4 ) 2 ,l-55 2 0 and rPb 2 (CH 3 C0 2 ) 2 ](C10 4 ) 2 ,H 2 0. 
Application of these considerations to lead acetate itself causes the 
authors to regard it as the acetate of a polynuclear lead acetato- 
kation. In aqueous solution, undoubtedly more than one such 
kation is present, since the action of perchloric acid on lead acetate 
in neutral and acetic add solution yields the perchlorates of four 
different lead acetato-kations. It has not yet been found possible 
to dedde which kation is present in solid lead acetate, Pb(OAc) 2 ,3H 2 Q. 

Basic lead perchlorate (I) is readily prepared from a solution of 

28*— 2 
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lead monoxide in the calculated quantity of perchloric acid ; its 
electrical conductivity indicates that three ions are present in its 
solutions. It is converted by double decomposition into basic 
lead chloride, [Pb a (OH) 2 ]Cl a , a colourless powder which does not 
appear under the microscope to be crystalline ; basic lead nitrate, 
[Pb.(0H) 2 ](N0 8 )«, basic lead dithionate, [Pb 2 (0H) 2 ]S 2 0 6 , lustrous 
leaflets and needles, and basic lead nitroprusside. 


[Pb 2 (0H) 2 ][Fe^ r) J,H 2 0, 

pal© brownish-red cubes. With potassium ferricyanide and potass- 
ium cobalticyanide, it gives the analogously constituted compounds , 
Pb 4 (0H) 2 [Fe(CN) a ](C10 4 ) 3 , a brown powder, and 
Pb 4 (0H) 2 [Co(CN) 6 ](C10 4 ) 3 , 
a colourless, heavy powder. 

• Basic lead perchlorate (II), tetrahedra and octahedra, is prepared 
by cooling a hot solution of perchloric acid which has been saturated 
with lead monoxide. It is converted by double decomposition into 


basic lead chloride, [Pb 3 (OH) 4 ]Cl 2 , a yellowish- white powder ; basic 
lead iodide, a yellow powder ; basic lead nitrate, [PW0H) 4 ](N0 3 ) 2 , 
a heavy, white powder, and basic lead dithionate, [Pb 8 (OH) 4 ]S 2 U 6 , 
a colourless, crystalline precipitate. The following salts, also pre- 


pared by double decomposition, do not contain the original kation : 
basic lead chromate , [Pb^OH^CrOa, a fine, red powder; basic lead 
ferricyanide-percMorate, Pb 3 (0H) 5 [Fe(CN)J(C10 4 ) 2 , a pale brown 
powder which explodes violently when heated; basic lead ferri- 
cyanide, Pb*(0H) 7 [Fe(CN)J,3-5H 2 0, a yellow powder; basic lead 
co6afticyawwfe-percAtora<e,Pb 5 (0H) 6 [Co(CN) 6 ](C10 4 ) 2 ,l-5H 2 0,aheavy, 
white powder ; basic lead nitroprusside-perchlorate , 
Pb 4 (0H)r[Fe(CN) 6 N0]C10 4 ,H 2 0, 
pale, brownish-red, crystalline aggregates. 

Basic lead acetate is shown to contain the same kation as 


the perchlorate (I) by the fact that it gives by double decom- 
position the same basic chloride and dithionate. Concentrated 
solutions of the salt and potassium ferricyanide give the salt, 
Pb 6 (0H) 7 [Fe(CN) 6 ](CH 3 *C0 2 ) 2 ,H 2 0, brownish-red crystals, where- 
as dilute solutions yield a dark yellow, amorphous precipitate 
which fairly rapidly passes into the compound , Pb 4 (OH) 5 [Fe(CN) 6 ], 
garnet-red prisms (the corresponding cobalt compound, 
Pb 4 (OH) 6 [Co(CN) 6 ], 

is prepared similarly). Treatment of the ferricyanide last men- 
tioned with dilute acetic acid leads to the formation of the salt 
Pb 8 (0Ac) 6 [Fe(CN) a ],2H 2 0, brownish-red needles. Solutions of lead 
acetate and sodium perchlorate give, under different conditions, 
the salts, Pb(0Ac)«,NaC10 4 , rectangular prisms capped by pyramids 
at either end; rl^(0Ac] 4 ,NaC10 4 ,3H 2 0, colourless needles, and 
Pb 4 (0H) 4 (C10 4 ) 4 ,NaC10 4 ,3H 2 0, large, many-sided plates. H. W. 


The Complex Cuprammoniates Cu(CN) fl ,CuCN,2NH* : 
Cu{CN) 8> 4CuCN, 4NH 8 ; Cu(CNS) 2f Cu(CN) 2J 5CuCu,6NH 8f and 
the Analytical Methods for their Identification. F. Halls 
and K. Hibsohko (Z. anorg . Chem., 1922, 122, 18a— 194).— The 
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above three new complex cuprammoauates have been prepared, 
and details are given ol their analysis. W. T. 

Critical Constants of Mercury. Sophtts Weber (K. Danske 
Vid. Medd ., 1920, 3, No. 4, 1 — 12 ; from Chem. Zentr., 1922, iii, 
27). — From theoretical considerations, the author derives the 
following critical constants for mercury : t e 1460° ; d 0 5*0 ; p e 1042 
atmospheres. The same value for p e is given by extrapolation at 
1460° with Knudsen’s vapour pressure formula. The correlation 
of the Trouton constants with the critical data established by 
Cederberg is valid for the above values. The reduced vapour 
pressure curve for mercury approximately coincides with the 
curve for hydrogen. G. W. R. 

Oxychlorides of Mercury. Equilibrium in the System 
Mercuric Chloride, Yellow Mercuric Oxide, and Water at 35°. 

Shigeru Toda (J. Chem. Sor. Japan , 1922, 43,' 312 — 320 ; Mem. 
CoU. Sci. Kyoto Imp . Univ., 1921, 4, 305 — 310). — The equilibrium 
in the system mercuric chloride, yellow mercuric oxide, and water 
at 35° has been studied. The solubility of mercuric chloride, 
9-39 grams in 100 grams of water, and that of yellow mercuric 
oxide is 0*0014 gram in 100 grams of water. In the system investi- 
gated, two oxychlorides of mercury were found to exist : HgCl 2 ,2HgO, 
purplish-scarlet needles, and HgCl 2 ,4HgO, a brownish-yellow, 
amorphous substance. It is probable that the latter forms a solid 
solution with mercuric oxide. K. K. 

The Rare-earth Magnesium Sulphide Phosphors. Erich 
Tiede and Arthur Schleede (Ann. Physik , 1922, fiv], 67, 573 — 
580). — Phosphors containing cerium, lanthanum, didymium, praseo- 
dymium, neodymium, samarium, yttrium, gadolinium, erbium, 
ytterbium, scandium, thorium, and zirconium were prepared by the 
methods previously described (Tiede and Richter, this vol., ii, 
215). They were all yellow in colour and, like the phosphors of 
the heavy metals, this colour was destroyed by pressure. The 
temperature relationships, and the spectrum of the phosphorescent 
light of the magnesium samarium phosphor were very similar to 
those of the calcium samarium phosphor of Hauer and Kowalski 
(A., 1914, ii, 320). Cerium, didymium, praseodymium, samarium, 
gadolinium, and scandium gave the best phosphors in the ordinary 
sense of the word, although the other metals gave strong phos- 
phorescence in the cathode ray tube. The colour of the phos- 
phorescence ranged from orange-yellow to pale green, and the 
duration of the emitted light was approximately twenty minutes. 
The spectra differed considerably from those of the phosphors of 
the heavy metals, being composed of intense sharp lines and bands. 
The exciting light, in all cases, lay in the ultra-violet. W. E. G. 

The Separation of the Rare Earths by Basic Precipitation. 
IV. Wilhelm Pbandtl and Johanna Rauchenberger (Z. 
anorg. Chem., 1922, 122, 311 — 314). — The influence of cadmium 
nitrate on the equilibrium between the nitrates of the rare earths 
and ammonia in ammonium nitrate solutions of various concen- 
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trations has been investigated. The conditions were the same as 
in previous experiments (of. this voL, ii, 298). The presence of 
cadmium nitrate increased considerably the amount of rare earth 
kept in solution, especially lanthanum, this increase being much 
more marked than in the case of zinc nitrate. W. T. 

Rare Earths, in. Atomic Weight of Lanthanum. B. S. 

Hopkins and F. H. Drtggs ( J. Amer. Chem. Soc. t 1922, 44, 1927 — 
1929). — The atomic weight of lanthanum has been determined by 
a comparison of lanthanum chloride with silver. The material 
used was the less soluble portion of the magnesium rare-earth 
nitrates from which the whole of the cerium had been removed 
by James and Pratt’s method (A., 1911, ii, 935). The sparingly 
soluble fractions containing lanthanum and praseodymium were 
fraotionated further as double ammonium nitrates until the first 
twenty fractions failed to show the faintest trace of the praseo- 
dymium absorption spectrum. Fractions 7 and 8 of this series 
were precipitated with hot dilute oxalic acid solution, the precipitate 
filtered, washed, and ignited to oxide which was dissolved in nitric 
acid, and the solution treated with ammonia gas to precipitate the 
hydroxide. The alternate precipitation as oxalate and hydroxide 
was repeated four times, the last two taking place in conductivity 
water. The final oxide was suspended in conductivity water and 
treated with hydrogen chloride in a quartz flask. This material 
showed no spectroscopic lines of any of the related elements. The 
solution of lanthanum chloride was dried in a quartz flask in a 
current of air and hydrogen chloride until crystallisation com- 
menced, the air current was shut off, and hydrogen chloride alone 
passed in until, at 85°, the first five molecules of water of crystal- 
lisation had come off, then the temperature was raised to 125°, 
when the final molecule of water commences to come off. As 
soon as this evolution was complete, the temperature was raised 
to 325°, and kept there for an hour, after which the salt was rapidly 
melted over a bunsen flame and then allowed to cool. The hydrogen 
chloride was displaced by dry air and the material weighed. The 
chloride was treated with silver solution and exact equivalence 
between the two substances determined nepheiometrically. Using 
the data: density, LaCl 3 =3-947, Ag=10-5; atomic weights, 
Ag=107-88, 01=35-457, it was found that 1*02450 grams LaCl 3 
is equivalent to 1-35189 grams of silver, whence the mean atomic 
weight of lanthanum (10 expts.)= 138-89 ; the extreme values being 
138-84 and 138-97. This value is very close to 138-91, the value 
found by Baxter, Tani, and Chapin (A., 1921, ii, 454), and seems 
to indicate that the value 139-0 adopted by the International Atomic 
Weight committee is slightly too high. J, F. S. 

The Separation of the Rare Earths by Basic Precipitation. 
III. The Quantitative Separation of Cerium from the Other 
Earths. Wilhelm Prandtl and Joseph LOsoh ( Z . anorg. 
Chem. $ 1922, 122, 159 — 166). — The separation is based on the fact 
that ceric hydroxide is a weak base and its salts are highly hydro- 
lysed. Oerous nitrate mixed with the nitrates of the other rare 
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earths was oxidised by trinitratocobalttriammine in acid solution 
with quantitative precipitation of the ceric hydroxide, Ce(N0 3 ) s + 
[Co(NH 3 ) 3 (NOo) 8 ] + 4H 2 0 = Ce(OH) 4 + Co(NOo) a + 3NH 4 N0 8 + 
HNO a . The formation of free acid prevents the precipitation of 
the other rare earths. W. T. 

Intermetallic Actions. The System Aluminium-Arsenic. 
Qasbi Ali Mansuri (T., 1922, 121 , 2272 — 2277). 

The Constitution of Aluminates. Jaroslav Heyrovsky 
(Chem. News , 1922, 125 , 198 — 199). — In order to investigate further 
the monobasicity of “ aluminic acid ” (cf. T., 1920, 117 , 1013), 
cryoscopic and conductivity determinations were made on solutions 
of the alkaline-earth hydroxides when gradually saturated with 
aluminium hydroxide in the nascent condition, generated by the 
action of the solution on amalgamated aluminium. The regular 
fall in conductivity observed and the slight changes in the lowering 
of the freezing point show that only univalent aluminate ions 
exist. In contact with crystalline aluminium hydroxide, all the 
solutions are about 50% hydrolysed; with nascent aluminium 
hydroxide, the hydrolysis is only I — 1*5%. The process by which 
aluminium hydroxide dissolves in alkali is undoubtedly by com- 
plex-ion formation, Al(OH) 3 +OH' — **Al(OH) 4 ', and not, as is 
often stated, by sending into solution one, two, or three of its 
hydrogen atoms as hydrions. The hydrolysis of aluminates is 
therefore, on this view, not due to scarcity of hydrions, but to the 
incompleteness of the complex formation. G. F. M. 

The Properties of Potassium Permanganate. G. Fester 
and G. Brude (Z. angew. Chem ., 1922, 35 , 527). — Crystals of pure 
potassium permanganate prepared in the dark and in air free from 
carbon dioxide and organic matter, are brown and have a bronze, 
metallic lustre. The finely powdered crystals, however, show a 
dark violet colour. When exposed to subdued daylight and 
ordinary air, the surfaces of the crystals develop a violet colour 
in a few hours and a steel blue lustre after two days. This change 
is confined to the surface layer, which acts as a protective layer to 
the remainder of the crystal. The change is particularly rapid in 
an atmosphere containing mineral acid. The crystals of potassium 
permanganate should be described as bipyramidal rhombs rather 
than as prisms. Potassium permanganate oxidises paper and most 
other organic substances, so that the statement that it is without 
action on litmus paper is untrue. . H. C. R. 

Mechanism of the Reduction of Permanganate and its 
Physico-chemical Basis. IV. Reduction of Permanganate by 
Formate in Alkaline Solutions. Josef Holluta (Z, physical. 
Chem., 1922, 102 , 270—297; cf. this vol., ii, 448, 628, 700).— A 
continuation of previous work. It is shown that the reduction 
of permanganate by formates in alkaline solution takes place in 
two stages which are sharply separated from one another. In 
the first stage, the reduction of permanganate to manganate takes 
place, and this is reduced to an alkali manganite in the second 



ii. 772 


ABSTRACTS OF CHEMICAL PAPERS. 


stage. The first stage takes place according to the equation 
2Mn0 4 / +HC0 2 '+30H'=2Mn0/+C0 8 ,, +2H 2 0, and it is shown 
that a disturbance occurs in the reaction at a point immediately 
before the completion of the reduction to manganate due to the 
commencement of the reduction of the manganate. The first stage is 
shown to be a second order reaction, inasmuch as one molecule 
of permanganate apparently oxidises one molecule of formate. 
To explain the behaviour of the manganate and the low order of 
the reaction it is assumed that it is not the permanganate itself 
which oxidises the formate, but atomic oxygen which is split off 
from the permanganate under the influence of the hydroxyl ions. 
It is further assumed that the hydroxyl ions, through the formation 
of an additive compound with the permanganate, act as oxygen 
carriers. It is shown that the above assumptions can be justified 
on the basis of the experiments and calculations of Sackur and 
Taegener (A., 1912, ii, 916). The temperature coefficient of this 
reaction is found to be 2*06. From the potential measurements 
of Sackur and Taegener (loc. cit.), the equilibrium constant of the 
reaction 2Mn0 4 "+2H 2 0 zr 2Mn0 2 +40H'+0 2 is calculated to be 
53*1 for 18 — 20°. It is shown that the presence of hydroxyl ions 
accelerates the reaction, the cause of which being in all probability 
that the hydroxyl ions affect the equilibrium pressure at which 
oxygen is separated from the permanganate hydroxyl ion complex. 

J. F. S. 

The Diffusion of Carbon in Metals and in Mixed Crystals 
of Iron. G. Tammann and K. Schonert (Z. anorg. Chem 
1922, 122, 27 — 43). — Carbon was found to diffuse into iron at 750°, 
whereas no diffusion into the other metals took place at 980°. 
In mixed crystals of iron with tungsten, molybdenum, nickel, 
cobalt, and manganese containing a large amount of iron, the 
diffusion was found to increase with the addition of the second 
element until a maximum was reached ; the diffusion then diminished. 
In the cases of tungsten and molybdenum, the maxima corresponded 
with 0*0306 molar concentration, and the diffusion increased by 
0*166; with nickel, cobalt, and manganese as added metals, the 
maxima required a molar concentration of 0*114, and the increase 
in diffusion was 0*057. The diffusion coefficients found for different 
pieces of iron were found to vary; this was due to the foreign 
matter between the crystallites. W. T. 

Photochemical Examination of the Reaction between 
Ferric Salts and Iodides. Nobuji Sasaki (Mem. Coll. Sci. 
Kyoto Imp . Univ ,, 1922, 5, 315— 327).— The reaction between 
ferric salts and iodides is retarded by exposure to sunlight or bright 
artificial light, whilst that between ferrous salts and free iodine 
is accelerated. These photochemical reactions are dis cussed, and 
are shown to follow a simple law. W. P. S. 

System FegOg-SOj-HgO. E. Posnjak and H. E. Merwin 
( J • Amer. Chem. Soc., 1922, 44, 1965 — 1994). — The system ferric 
oxide-sulphur trioxide-water has been investigated over the 
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temperature range 60 — 200°, by heating various mixtures of the 
components at various temperatures and analysing the phases 
produced. The following crystalline phases have been obtained : 

5 F&gOfljHgO ; 3Fe 2 0 3 ,4S0g,9H20 ; FejOg^SOg^O ; 

Fe20 a ,2S0 8 ,5H a 0 ; 2Fe 2 0 8 ,5S0 8 ,17H 2 0 ; Fe 2 0 8 ,S0 8 (2 forms); 

Fe a Q 3 ,3S0 8 ,6H a 0 ; Fe 2 0 8 ,3S0 8 , 7112(5 ; Fe 2 03 , 4 S 0 8 , 3 H a 0 , and 
Fe 2 0 8 ,4S0 8 ,9H 2 0. The conditions under which these substances 
are formed, the ranges of their stability, and some of their crystallo- 
graphic and optical properties have been determined. J. F. S. 

Some Poly-acids of the Elements of the Sulphur Group. 

Julius Meyer and Valentin Stateczny (Z. anorg. Chem ., 1922, 
122 , 1 — 21). — The poly-acids formed by elements of the sulphur 
group are formulated according to the co-ordination system with 
a co-ordination number equal to four. The authors have succeeded 
in preparing the following heteropoly-acids and some of their salts : 
chromosulphuric acid, H 2 [Cr0 3 (S0 4 )], and its potassium, sodium, 
ammonium, barium, strontium, and calcium salts; chromoselenic 
acid, H 2 [Cr0 8 (Se0 4 )], together with its potassium and barium salts. 
Methods of preparation are given in detail. The solubilities of 
chromic anhydride in sulphuric and selenic acids of various con- 
centrations were determined and a method was given for the pre- 
paration of the pure anhydride. The existence of the sulphoselenic 
acids, H 2 [Se0 3 (S0 4 )] and H 2 [Se0 2 (S0 4 ) 2 ], was indicated by thermal 
analysis. Sulphomolybdic acid, - H 2 [MoO(S0 4 ) 2 (Mo0 4 )], was also 
prepared, but the corresponding selenic acid could not be isolated. 
Indications were obtained of the existence of chromyl-sulphuryl 
chloride, CuS0 o Cl 2 . W. T. 

Experimental Attempts to Decompose Tungsten at High 
Temperatures. Gerald L. Wendt and Clarence E. Irion 
(J. Amer. Chem. 8oc. f 1922, 44 , 1887 — 1894). — Attempts have been 
made to decompose tungsten by rapidly discharging a condenser 
holding 30,000 — 45,000 volts through a tungsten wire 4 cm. long 
and 0*035 mm. diam., either in a vacuum or in carbon dioxide 
at 1 atm. pressure. In this way, momentary temperatures above 
20,000° were produced in the wires which were entirely dissipated, 
no smoke, dust or solid residue being found after the explosion. 
Abundant quantities of gas were present after the explosions in 
a vacuum, and a speotroscopic examination of this showed the 
strong yellow helium line, and two red, one bright blue, and one 
pale violet line were also observed but have not been identified. 
The gas from the explosions in carbon dioxide was collected and 
measured, and it was found that about the same weight (mean 
0*713 mg.) of tungsten yields in different experiments from 3*62 to 
0*30 c.c. of gas unabsorbable by potassium hydroxide. It is pointed 
out that if the whole of the tungsten had been decomposed into 
helium the volume of gas would have been 4*0 c.c. J. F. S. 

The Hydrates of Tungsten Trioxide. Gustav F. HOttig 
and Bruno Kurre (Z. anorg. Chem., 1922, 122 , 44 — 50). — The 
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existence of hydrates of tungsten trioxide was investigated by 
the Hiittig tensi-eudiometer (A., 1921, ii, 195). Solutions of the 
pure white and yellow acids were employed, and the process of 
dehydration was followed. No compound was indicated in the 
case of the white acid, the temperature-composition curve indicating 
adsorption as the water content changes gradually. The dehydr- 
ation of the yellow acid showed the existence of a monohydrate 
W0 3 ,H 2 0. The authors found that at temperatures above 188° 
and below 76° the white acid is the more stable, whereas between 
76° and 188° the yellow variety is the stable form. W. T. 

Sodium Tungstates. I. Edgar F. Smith (J. Amer . Chem. 
Soc.y 1922, 44, 2027 — 2036). — Tungstates in which the basic and 
acidic oxides are present in the ratio 4 : 10 constitute a very definite 
series of salts. The sodium compound, 4Na 2 O,10WO 3 ,23H 2 O, can 
be prepared by the method of Forcher and Gibbs, by passing 
carbon dioxide during several days through an aqueous solution of 
normal sodium tungstate or by the gradual addition of formic acid, 
until the action is distinctly acid, to a solution of normal sodium 
tungstate (100 grams) in water (100 c.c.). A mixture of the salts 
4 Np 2 0,10W0 3 ,23H 2 0 and 5Na 2 0,12W0 3 ,28H 2 0 is produced by the 
action of glacial acetic acid on a solution of sodium tungstate; 
the product, 9Na 2 0,22W0 3 ,51H 2 0, appears to be a mixture of the 
two salts described above. The salt 4Na 2 O,10WO 3 ,23H 2 O forms 
monoclinic crystals which effloresce rapidly in dry air. It is soluble 
in water to the extent of 19 parts in 100 parts at atmospheric 
temperature; and has d 4*3. The following melting points are 
recorded for the various sodium tungstates : Na 2 0,W0 3 , 665° ; 
5Na 2 0,12W0 3 , 705*8°; 4Na 2 O,10WO 3 , 680*8°; 9Na 2 0,22W0 3 , 

683*3°; Na 2 0,4W0 3 , 706°. Addition of an excess of the respective 
metallic chlorides to a boiling aqueous solution of the salt 
4Na 2 O,10WO 3 ,23H 2 O leads to the formation of the following 
compounds : calcium salt, 4CaO,10WO 3 ,25H 2 O, a white, granular 
powder which does not melt when heated to intense redness ; the 
barium salt, 4BaO,10WO 3 ,22H 2 O, and the strontium salt, 
4SrO,10W 0 3 ,26H 2 0, white, insoluble, granular powders; the nickel 
salt, 4NiO,10WO 8 ,34H 2 O, a greenish- white powder; the cobalt 
salt, 4CoO,10WO 3 ,35H 2 O, pink granules; the manganese salt, 
4MnO,10WO 3 ,30H 2 O, a colourless, granular powder. The action 
of a solution of the sodium salt, 4Na 2 O,10WO 3 ,23H 2 O, towards 
solutions of salts of many inorganic and organic bases has been 
examined qualitatively. The sodium salt loses the whole of its 
water of crystallisation when it is strongly ignited, but when dried 
at 100° until constant in weight it retains six molecular proportions. 
It therefore appears that it may be formulated definitely as an acid 
salt, 4(Na 2 0,W03),6(H 2 0,W0 3 ),17H20, and similar considerations 
are extended to the tungstates of other series. Confirmation of 
its acidic character is found in the ready neutralisation of its 
solutions with IV^sodium carbonate solution and also in conductivity 
experiments during its neutralisation with barium hydroxide 
solution. H. W. 



INORGANIC CHEMISTRY. 


ii. 775 


The Binary Systems Na.Si0 3 -Na s W0 4 , K s Si0 3 -K a W0 4r 
and Na 2 W0 4 -K«W0 4 . J. A. M. van Liempt (Z> anorg. Chem ., 
1922, 122 , 175—180). — Klooster (A., 1911, ii, 111) examined the 
system Na a W0 4 -Na 2 Si0 3 and found no indications of a compound ; 
the liquid salts were found to be immiscible. The present author 
has examined the viscosity and conductivity of aqueous solutions 
of the mixture. Curves representing the results showed no maxima 
or minima. The system K 2 W0 4 -K 2 Si0 3 gave similar results. 
The equilibrium curve for the system K 2 W0 4 ~Na2W0 4 was obtained 
by the cooling method ; a minimum freezing point was found for 
a mixture containing 80% of the sodium and 20% of the potassium 
salt. W. T. 

Preparation and Reactions of Stannous Oxide and Stannous 
Hydroxides. Frank Ward Bury and James Riddick Parting- 
ton (T., 1922, 121, 1998—2004). 

Reduction of Thorium Oxide by Metallic Tungsten. The 

Research Staff of the General Electric Co., Ltd., London 
(work conducted by Colin James Smithells) (T., 1922, 121* 
2236—2238). 

Germanium Hydride. John H. Muller and Nicol H. 
Smith ( J . Amer. Chem. Soc., 1922, 44, 1909 — 1918). — Germanium 
may' be detected by a modification of Marsh’s test in quantities 
as small as 0*00006 gram of the metal. The delicacy of the hydride 
relation is greatly increased by use of an alkaline generator as 
source of nascent hydrogen. Aluminium and dilute potassium 
hydroxide solution serve best for the formation of large quantities 
of germanium hydride, whilst sodium amalgam is best for small 
quantities. A modification of the usual form of Marsh apparatus 
is described which permits of the formation of a richer mixture of 
the hydride than has hitherto been prepared and still further 
increases the delicacy of the test. The apparatus is arranged 
as follows : — an electrolytic hydrogen generator, using 15% sodium 
hydroxide as electrolyte and having nickel electrodes, a wash 
ing tower containing a solution of a silver salt, a sulphuric acid 
drying tower, and a trap for exit of excess of hydrogen from 
the generator. The gas prepared and purified in the above train 
passes into the germanium hydride generator, which consists of 
a small wash-bottle the inner tube of which is cut off at a height 
5 cm. above the bottom of the bottle ; the generator is fitted with 
a funnel and stopcock through which the sodium amalgam and 
germanium solution may be added after the whole system has been 
filled with electrqlytic hydrogen. To the generator is attached a 
small (hying tube and to the end of this a constricted tube in which 
the germanium mirror may be formed. A rich mixture of german- 
ium hydride and hydrogen is obtained by placing dry sodium 
amalgam in the generator and expelling the air by means of electro- 
lytic hydrogen. The hydrogen stream is then interrupted and an 
aqueous solution of the germanium salt added and washed in with 
water. The germanium hydride is then allowed to form in the 
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closed apparatus, and when the action is over swept through the 
heated constricted tube by means of electrolytic hydrogen, when 
a mirror of germanium is immediately formed. The decomposition 
temperature of germanium hydride lies between 340° and 360°, 
and the deposition of the mirror is best obtained below a red heat. 
The reverse action, involving the loss of germanium in hydrogen, 
has been quantitatively investigated and shows that at 760 — 800° 
1*41865 grams of germanium loses 0 00647 gram when in a stream 
of hydrogen for thirty-eight hours. The dissimilarity of films 
of arsenic and germanium as obtained by the Marsh test is shown 
by a spectroscopic examination of the light transmitted by the 
films, and the thickness of the films has been determined. A study 
of the composition of the substance described by Voegelen (A., 
1902, ii, 401) shows this substance to be a mixture which may 
contain little or much silver germanide Ag 4 Ge along with metallic 
silver, depending on the method used in the preparation of the 
hydride. The precipitate contains much more germanide if the 
hydride is generated by the action of potassium hydroxide on 
aluminium and passed slowly through a solution of a silver salt, 
whilst if the formation of the hydride is brought about by means 
of sodium amalgam or the gas passed rapidly through the silver 
salt, the precipitate contains little germanide and the solution 
contains germanic acid. Evidence is put forward which indicates 
the presence of at least one hydride other than the tetrahydride, 
but the presence of this hydride has not been finally established. 
The richest mixture of hydrogen and germanium hydride examined 
contained 0*176% of the hydride. J. F. S. 

Germanium Hydride. Fritz Paneth and Edgar Schmidt- 
Hebbel ( Ber ., 1922, 55, [B], 2615 — 2622). — Germanium hydride 
has been described previously by Voegelen, but its composition has 
not been settled definitely. The substance has now been re- 
examined, and since the authors had only a very limited amount 
of material at their disposal they have found it most convenient 
to prepare the gas by the action of zinc or, preferably, magnesium 
on a solution of germanium in the presence of 3— 4 V -sulphuric 
acid; the yield varies between 0*2 and 1*5%. The gas evolved 
from the solution is dried by passage over granulated calcium 
chloride and phosphoric oxide and subsequently led through a 
Landsiedl apparatus filled with potassium hydroxide solution 
(60%), a U-tube immersed in pentane cooled to —110° and finally 
through three U -tubes cooled in liquid air. The almost invisible 
white condensate in the last three tubes is analysed by the method 
used previously for antimony and tin hydrides (this vol., ii, 383). 
It is thus shown that the atomic ratio of hydrogen to germanium 
is exactly 4:1. The accuracy of the analyses excludes the possi- 
bility of the presence of more than the merest traces of possible 
hydrides, such as Ge 2 H 6 , and the existence of these is the more 
improbable, since, under the conditions of the condensation, they 
must have become concentrated in the condensate; the pentane 
tube does not retain any germanium compounds, and about 15% 
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of germanium hydride passes uncondensed through tho apparatus. 
It is shown that the molecular formula of germanium hydride is 
GeH 4 . 

Germanium hydride is unusually stable, being unaffected by 
potassium hydroxide solution (60%) or phosphoric oxide, and 
requiring a relatively very high temperature to cause its; certain 
decomposition. The colours dt the germanium mirrors am extra- 
ordinarily varied and in this respect the metal is differentiated 
from all others which yield hydrides decomposable by heat. In 
doubtful cases, confirmation may be obtained by oxidising the 
mirror to colourless germanium dioxide by heating it in a current 
of oxygen and subsequently reducing it in hydrogen to copper- 
coloured germanium, which can then be dissolved in sodium hypo- 
chlorite. Arsenic exhibits greater solubility in the reagent, but 
its oxide would be volatilised completely under the experimental 
conditions. . H. W. 

The System Bi a 0 3 -PbO. L. Belladen ( Oazzetta , 1922, 
52, ii, 160—164). — The occurrence in nature of a series of minerals 
constituted of double sulphides of bismuth and lead which may 
mostly be regarded as derivatives of hypothetical ortho-, meta-, 
and pyro-sulphobismuthous acids renders possible the existence of 
similar compounds containing oxygen in place of the sulphur 
atones. The author has investigated the fusion diagram of the 
system BigOg : PbO, the results obtained indicating the formation 
of the compounds: (1) 4Bi 2 0 3 ,Pb0, m. p. 695° (decomp.); 
(2) 3Bi20 3 ,2Pb0, m. p. 686°, stable when fused; (3) Bi 2 0 3 ,2Pb0, 
m. p. 625°, stable on fusion. These indications are fully confirmed 
by micrographic examination. 

Litharge has m. p. 870° and bismuth trioxide, m. p. 817°. 

T. H. P. 

Polonium Hydride. II. Fritz Paneth and Adolf Johann- 
sen (Ber. y 1922, 55, [J8], 2622 — 2637). — Polonium hydride closely 
resembles bismuth hydride in the order of magnitude of its yields 
by all methods of preparation, its great instability during the 
condensation of minimal amounts, and its ready decomposability 
by chemical reagents. 

The preparation of polonium hydride has been affected previously 
by the action of dilute acids on an electrolytic deposit of polonium 
on magnesium (A., 1919, ii, 76). Since it is difficult by this method 
to secure highly activated magnesium foil in uniformly good yield, 
a process has been evolved whioh depends on the deposition of 
polonium on magnesium powder by distillation. For this purpose, 
the polonium is first deposited electrolytically from a lead nitrate 
solution containing radium-Z) on the central portion of a thin 
piece of platinum foil. The latter is now suspended in a glass 
dish, the bottom and sides of which are covered with magnesium 
powder; the apparatus is brought into an evacuated desicoator 
and the foil is raised electrically to a bright yellow heat. The 
volatilised polonium is deposited mainly on the powder, which, 
after being carefully mixed, gives a preparation of uniform activity. 
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(A method for the recovery of polonium from its residual solutions 
and again precipitating it on magnesium is described in detail.) 
The yield of polonium hydride obtained by the solution of the 
activated powder in dilute acid is practioally the same as from the 
activated foil, and lies intermediate between those of lead and 
bismuth hydrides. The formation of the hydride cannot be ascribed 
to the decomposition of a compound of magnesium and polonium, 
since the gas is also obtained by adding magnesium powder to a 
solution containing polonium. The method of “ spark electrolysis ” 
is also applicable to the production of polonium hydride, but the 
evolution of the gas by this method is too irregular for use for 
the present purposes. 

Polonium hydride which has been condensed at the temperature 
of liquid air is very extensively decomposed during re-evaporation. 
The action appears to depend to some extent on the accompanying 
gases; thus, for example, it has not been found possible to re- 
volatilise polonium hydride which has been prepared by “ spark 
electrolysis.” The condensation and partial re-volatilisation of 
polonium hydride affords the most conclusive evidence of the 
gaseous nature of the compound. 

Phosphoric oxide causes very extensive decomposition of the 
hydrides of polonium and thorium -( 7 , whereas calcium chloride has 
a less strongly marked action; the latter, however, can only be 
used for the desiccation of polonium hydride when a very high 
initial activity can be used. Under the experimental conditions 
adopted, unboiled distilled water only allows 3% of polonium 
hydride to pass unchanged, whereas 50% of the gas passes through 
air-free, distilled water. iV/ 10- Sodium hydroxide and Nf 10-silVer 
nitrate solution cause very extensive decomposition of polonium 
hydride. 

The rates of spontaneous decomposition of polonium and bismuth 
hydrides have been examined; the former is decomposed to the 
extent of 50% after four minutes, the latter after about twenty-five 
minutes. A more exact calculation is not warranted by the 
accuracy of the experiments, which suffer under the disadvantages 
that the g^ses cannot be dried. It is, however, established that 
moist polonium hydride is considerably more easily decomposed 
than bismuth hydride. H. W. 

The Recrystallisation of Pure Mechanically Unworked Gold, 
obtained by Solidification from the Fused Mass. W. Fraenkel 
(Z. anorg . Chem. y 1922, 122, 295 — 298). — Pure mechanically un- 
worked gold showed no change in size or form of crystals on heating 
at 1000 — 1040°. The purity could not be guaranteed to be such 
that the crystallites might not be surrounded by films of impurity 
(of. Tammann, A., 1921, ii, 172). W. T. 
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Colour of Fluorites. Tokutaro Sakao and Mitsuib Hirosb 
(Mem. Coll. Sci. Kyoto , 1921, 4, 349 — 350). — The colour of fluorite 
crystals has been attributed by Blount and Sequeira (T., 1919, 
15 , 705) to the presence of a small amount of organio matter. 
Employing the ultra-microscope, the authors were unable to detect 
the presence of such matter in a state of colloidal suspension in 
five varieties of coloured fluorite crystals. J. S. G. T. 


Analytical Chemistry. 


Qualitative Chemical Analysis. V. Maori (Boll. Chim. 
Farm.y 1922, 61 , 417 — 418). — By means of the following scheme, 
the use of sulphur compounds is avoided. The hydrochloric acid 
solution is placed, together with a rod of zinc, in a flask fitted 
with a gas delivery tube, the latter being heated so as to make a 
Marsh apparatus; the flask is eventually heated. The liquid is 
filtered, the precipitate containing silver, mercury, lead, bismuth, 
copper, cadmium, platinum, gold, tin, antimony, and arsenic. The 
filtrate is heated to boiling with zinc acetate, aluminium, iron, and 
chromium being precipitated. The filtrate from this is heated 
with hydrogen peroxide, which precipitates manganese. The 
filtrate from the latter is heated and treated with zinc oxide in 
presence of chlorine, nickel and cobalt being thus precipitated. 
Reference is made to various circumstances which prevent the 
subdivision into groups from being rigorously exact. [Of. J. Soc. 
Chem. Ind.y 1922, 839 a .] T. H. P. 

Quantitative Microanalysis. Maurice Nicloux and Georges 
Welter (Chim. et Ind., 1922, 8, 269 — 272). — A summary of Pregl’s 
methods of microanalysis for use with which a Longue’s aperiodic 
microbalance is recommended. A micro-method for the estim- 
ation of urea in blood is outlined (cf . this vol., ii, 170). W. G. 

Use of Resorcinol in Qualitative Inorganic Analysis. 

Lavoye (J. Pharm . Belg., 1921, 3 , 889 — 890; from Chem. Zentr., 
1922, ii, 1154). — One c.c. of a 10% solution of resorcinol mixed 
with 2 c.c. of 10% ammonia solution gives characteristic color- 
ations when added to 2 c.c. of different metallic salt solutions. 
The following colorations are obtained. Zinc salts, a yellowish- 
green colour, changing to deep blue ; cadmium salts, a less intense 
blue colour ; manganese salts, in the presence of ammonium salts, 
a bluish-green colour; nickel salts, bluish-green; copper salts, 
reddish-violet, changing to bluish-violet. With salts of the latter 
two metals the solutions should be so dilute that ammonia alone 
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gives no coloration. Platinum salts give a garnet-red colour; 
mercury salts give no colour, but the solution on evaporation gives 
crystalline needles. All the colorations mentioned change to red 
on the addition of acid. The reactions are sensitive with very 
small amounts of the metals in question. G. W. R. 

Analysis of Minerals by the RSntgen Spectrograph. 

Assar Happing (Z. anorg. Chem ., 1922, 122, 196 — 200). — The 
suitability of this method is shown by the fact that monazite, 
which contains twelve oxides, only gives twelve lines. Quantities 
of substances are indicated roughly by the strength of the lines. 
Very small amounts of substances are shown by weak lines and 
the author suspects the presence of the unknown element of atomic 
number 61 in “ fluocerite.” W. T. 

Us© of Mixed Indicators. A. Cohen (J. Amer. Chem . Soc., 
1922, 44, 1861 — 1857). — It is shown that differences of subjective 
colour are enhanced when two indicators are partially transformed 
at the same hydrogen-ion concentration. The colorimetric deter- 
mination of hydrogen-ion concentration can, therefore, be rendered 
more precise by the use of suitable mixed indicators and in certain 
titrations sharper end-points can be obtained, particularly in 
coloured liquids. Thus with the indicator bromothymol-blue the 
value P H 6*8 is indicated by a pure green colour, but in a yellow 
medium the colour is yellowish-green and difficult to observe; 
if, however, an indicator is added which is violet at this concen- 
tration, then the total effect of the mixed indicators will be a green 
end-point. This may be achieved by adding equal quantities of 
bromothymol-blue and bromocresol-purple. Several cases of the 
use of mixed indicators are described. J. F. S. 

Modification of the Chlorometric Method of Hayem and 
Winter. , J. Malgoyre (Bull. Soc. pharm. Bordeaux , 1922, 60, 
59 — 64). — Gastric juice is treated with a reagent prepared by dis- 
solving 2 grams of chromic acid in 100 c.c. of 95% ethyl alcohol 
to remove proteins, and then titrated directly. The free and total 
hydrochloric acid are estimated by the Topfer-Linossicr method, 
and the combined acid found by difference. The total chlorine is 
estimated by neutralising 10 c.c. of gastric juice with a saturated 
solution of sodium carbonate, adding 10 c.c. of the chromic acid 
reagent, filtering, and titrating with 0 TV-silver nitrate. The 
fixed chlorine is equal to the difference between the total chlorine 
and total acidity. Chemical Abstracts. 

Reductions with Cadmium and Lead in Volumetric 
Analysis. III. W. D. Treabwell (Helv. Chim. Acta , 1922, 5, 
806 — 818). — [With P. Hristie, L. Egger, and P. Sturzenegger:] 
A warm solution of a chlorate in presence of sulphuric acid can be 
reduced quantitatively to chloride by passing it through a cadmium 
reduction tube (A., 1921, ii, 523), and the chloride can then be' 
titrated by the Volhard process. Since perchlorates are not reduced 
under these conditions, chlorate can be determined in presence of 
perchlorate by this method. Perchlorate can be reduced to chloride 
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by boiling in sulphuric acid solution (about 10 c.c. of concentrated 
acid to 50 c.c. of 0*1^- chlorate solution) in presence of titanium 
sulphate for one-half to one hour with finely divided cadmium. 
The cadmium is only attacked to a slight extent by the acid, and 
a small amount of cadmium sulphide is formed which, however, 
does not interfere with the estimation of perchlorate. After cool- 
ing, the solution is diluted, the titanous sulphate present is care- 
fully oxidised with permanganate and the chloride is titrated either 
by the Volhard process or electrometrically. 

[With A. Freuler and A. Weber.] — A reduction method for 
the estimation of columbium was described by Metzger and Taylor 
(A., 1909, ii, 702), depending on the stabilising effect of succinic 
acid on a solution of columbic acid in sulphuric acid. The solution 
was reduced with amalgamated zinc to the constant stage Cb«O 3 .i 07 . 
It has now been found that the succinic acid solution of columbic 
acid prepared in this manner is far from stable. ‘In course of a 
few days it becomes opalescent and its reducibility gradually 
becomes less, The reducibility also becomes less when a solution 
of columbic acid in sulphuric acid is diluted, confirming the view 
that the reducibility depends on the dispersity of the colloidal 
acid. Consistent results were obtained when the reduction was 
carried out in a cadmium reduction tube in presence of ammonium 
molybdate or vanadate or of titanium sulphate, the subsequent 
titrat’ion being carried out with permanganate. The most stable 
solutions of columbic acid were obtained by dissolving the fluoride 
in concentrated hydrochloric acid, and consistent results were 
obtained when such solutions were reduced in a cadmium tube and 
titrated electrometrically with ferric chloride. 

[With R. F. Edelmann.] — A concentrated hydrochloric acid 
solution of a molybdate can be reduced quantitatively to the 
Mo"' stage by finely divided lead. Lead in a suitable form for a 
reduction tube was obtained by immersing a zinc rod in an acidified 
solution of lead acetate. The crystals of lead must be carefully 
washed with alcohol and ether, not pressed together. Stannic 
chloride was also reduced quantitatively to stannous chloride by 
means of lead. The oxidation titrations were carried out with 
permanganate. E. H. R. 

Chlorination of Mixed Silver Haloids in Gooch Crucibles. 

M. G. Mellon and J. 0. Siegesmxjnd (Proc. Indiana Acad . Set., 
1921, 197 — 199). — The crucible containing the silver haloids is 
placed inside a larger crucible which is covered with a watch glass 
with a hole in the centre. Chlorine is passed into the crucible 
through a tube extending to within 1 cm. of the bottom, the outer 
crucible being gently heated meanwhile. 

Chemical Abstracts. 

Electrometric Titrations with Lead Nitrate. I. M. Kolt- 
hoff (Z. anal. Ghent., 1922, 61, 369—377). — Electrometric titra- 
tion of iodide solutions, of not too low concentration, with lead 
nitrate solution yields trustworthy results, even in the presence of 
chlorides and bromides; the method is applicable to the estim- 
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ation of ferrocyanides and also of sulphates provided that mineral 
aoids, ferric salts, and aluminium salts are not present. The 
titration of pyrophosphates with lead nitrate solution gives unsatis- 
factory results, but the method may be used in the case of a few 
organic salts such as oxalates, tartrates, and succinates. 

W. P. S. 

A New Iodometric Method Based on the Formation and 
the Estimation of Cyanogen Iodide. Rudolf Lang (Z. anorg. 
Chem., 1922, 122, 332 — 348). — A volumetric method for the estim- 
ation of iodide is given, based on the fact that an iodide in hydro- 
chloric or sulphuric acid solution is oxidised by an iodate or 
permanganate in the presence of hydrocyanic acid to cyanogen 
iodide, the end-point being indicated by starch solution. This 
can be controlled by estimating the cyanogen iodide with thio- 
sulphate ICN+2S 2 0 3 , '+H:=r+HCN+S 4 0 6 / '. The method is 
found to be applicable in .the presence of bromides and nitrates. 
Different stages of oxidation of iodine can also be estimated in 
mixtures. W. T. 

The Estimation of Sulphur in Vulcanised Rubber. J. W. W. 

Dyer and Amy R. Watson (J. Soc . Chem . Ind ., 1922, 41, 332t). — 
With reference to the method described for the estimation of 
combined sulphur in vulcanised rubber (this vol., ii, 656), the 
authors acknowledge priority of publication to A. R. Pearson 
( Analyst , 1920, 46, 405). They prefer to use the method for 
combined sulphur only, however, and not for total sulphur, unless 
the amount of free sulphur is small. G. F. M. 

Estimation of Sulphides by Oxidation with Ferric Salts. 

P. P. Budnikoff and K, E. Krause ( Z . anorg . Chem., 1922, 122, 
171 — 174). — The estimation is based on the reaction 3Na 2 S+ 
3Fe 2 (S0 4 ) 3 ==3Na 2 S0 4 +6FeS0 4 +3S. The amount of ferrous salt 
is found by permanganate. The acidity of ferrous sulphate is 
neutralised by the addition of alkali carbonate. The method is 
only applicable to sulphides which are soluble in water and acids. 

W. T. 

The Estimation of Sulphuric Acid as Barium Sulphate in 
the Presence of Aluminium. L. Moser and P. Kohn (Z. 
anorg . Chem., 1922, 122, 299 — 310). — The results of the estim- 
ation of sulphuric acid in the presence of aluminium arc too low, 
these low results being due to the presence of aluminium sulphate 
in the precipitate. The amount of this impurity increases up to a 
maximum with an increase in the concentration of the aluminium 
salt. Precipitated barium sulphate takes up aluminium sulphate 
from solution — a solid solution is thus indicated. The best results 
are obtained by working in hydrochloric acid solution when the 
maximum error is — 0T5%. The errors observed in the presence 
of the aluminium-ion are only one-tenth those obtained in the 
presence of the ferric-ion. W. T. 
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A New Accelerator lor the Destruction of Organic Matter 
ill the Kjeldahl Method for the Estimation of Nitrogen. 

M. Srorowsky and I. Sbgrowsky (Ann. Chim . AnaUp., 1922, 4, 
266 — 267). — Mercurous iodide accelerates the destruction of 
organic matter in the digestion with sulphuric acid much more 
effectively than metallic mercury or other mercury salts. In two 
experiments carried out with 10 c.c. of sulphuric acid, with mercurous 
iodide 0*7 gram of sugar was destroyed in the time required for 
the destruction of only 0*1 gram with metallic mercury. A, diges- 
tion was completed in fifty to sixty minutes which with metallic 
mercury required four to eight hours. H. C. R. 

Estimation of Total Nitrogen in Fertilisers containing 
Nitrites and of Nitrite Nitrogen in the Presence of Nitrates. 

F. Mach and F. Sinolinger ( Z . angew. Ghent ., 1922, 35, 
473 — 474). — To estimate the total nitrite and nitrate nitrogen, 
25 c.c. of an aqueous solution of the sample (this quantity of 
solution should contain not more than 0*05 gram of nitrogen) are 
added gradually to a boiling mixture of 30 c.c. of saturated potass- 
ium permanganate solution and 5 c.c. of dilute sulphuric acid 
.(1 : 2) ; a further quantity of 10 c.c. of the acid is then added, the 
mixture is cooled, treated with 10 grams of ferrum redactum, and 
again boiled for about ten minutes. The resulting ammonia is 
estimated by distillation in the usual way. The nitrate nitrogen 
is then estimated in another portion of 25 c.c. of the solution by 
boiling this quantity for ten minutes with 30 c.c. of A/3-sulphuric 
acid and 10 c.c. of methyl alcohol (the whole of the nitrous acid is 
thus expelled in the form of its methyl ester), neutralising the cooled 
mixture, and reducing the remaining nitrate with ferrum redactum 
in sulphuric acid solution. The nitrite nitrogen is found by sub- 
tracting the nitrate nitrogen from the total nitrogen. If ammonium 
salts are present, the ammonia nitrogen must be estimated separately 
and an allowance made for its quantity. W. P. S. 

Comparison of the Methods for the Estimation of Nitric 
Oxide. Alfons Klemenc and Cornelie Bunzl (Z. anorg. 
Ghent., 1922, 122, 315 — 331). — Nitric oxide was prepared according 
to the method of Emioh (A., 1892, ii, 939) ; this, however, contained 
1% of impurity and was purified by fractionation, using liquid air. 
The estimation of the gas by passing it over heated copper was 
found to give accurate results. Estimations (1) with hydrogen 
in the Drehschmidt platinum capillary (Knorre and Arndt, A., 1899, 
ii, 806), (2) by the method of Baudisch and Klinger (Ber., 1918, 45, 
3231), and (3) by absorption with ferrous sulphate were found to give 
untrustworthy results. Good results were obtained by absorbing 
the gas by acidified bromate or N /5-potassium permanganate and 
estimating the excess. The latter method can also be used in 
the presence of carbon dioxide and other gases. W. T. 

Detection of the Nitrous Anion. P. Falciola ( Gazzetta , 
1922, 52, ii, 87 — 89). — Small proportions of nitrite may be detected : 
(1) By the transitory yellow coloration obtained by acidification 
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with sulphuric acid and gradual addition of sodium thiosulphate 
solution. By the orange colour developed on addition, to a 
litre of ttaraolution, of about 2 c.c. of sulphuric acid, excess of 
thiocyanate, and about 0*1 gram of ferrous sulphate (cf. Horst, 
A., 1921, ii, 461). (3) By the yellow coloration formed on addition 
of excess of aniline phosphate. [Cf . J. Soc. Chem. Ind., 1922, 856a.] 

T. H. P. 

Separation of Phosphoric Acid in Qualitative Analysis* 

N. Tarugi (Boll. Chim. Farm ., 1922, 61, 545 — 552). — The author’s 
investigation of Gattermann and Schindhelm’s proposal to eliminate 
phosphoric acid by means of stannic chloride (A., 1917, ii, 41) shows 
that, even under the best conditions, 154% of the total phosphoric 
acid passes into the filtrate from the stannic precipitate, and that 
the latter contains part of the iron, chromium, calcium, barium, 
etc., present. Further, when the proportion of phosphoric acid 
in the solution to be examined is unknown, it is impossible to add 
the exact quantity of ammonium phosphate to give a definite 
ratio between phosphate and stannic chloride. T. H. P. 

Effect of Iron on the Iodine Titration of Arsenite. F. L. 

Melvtll (J. S . African Chem. Inst., 1922, 5, 3 — 5). — The inter- 
ference of ferric salts in the titration of arsenite solution by iodine 
solution may be prevented by the following procedure. The 
slightly acid arsenite solution, containing not more than 0*1% of 
iron (expressed as Fe 2 0 3 ), is treated with about one-half the quantity 
of iodine solution required to oxidise all the arsenite, 10 c.c. of 
saturated sodium hydrogen carbonate solution are then added, 
and the titration is completed. In this way the whole of the iron 
is precipitated as ferric arsenate and no longer interferes with the 
titration. W. P. S. 

Estimation of Boric Acid. Wilhelm Strecker and Ernst 
Kannappel (Z. anal. Chem., 1922, 61, 378 — 397). — The sub- 
stance containing boric acid or its salts is mixed with 40% 
phosphoric acid and methyl alcohol and the mixture is distilled 
in a current of air saturated with methyl alcohol (the air is passed 
previously through a flask containing methyl alcohol) until all 
the methyl borate has been collected in a receiver containing sodium 
hydroxide solution. The distillate is then heated to expel methyl 
alcohol, treated with a slight excess of hydrochloric acid, using 
methyl-orange as indicator, boiled to expel carbon dioxide, and 
neutralised with sodium hydroxide solution. After the addition 
of mannitol in the proportion of 1 gram for each 10 c.c. of solution, 
the mixture is titrated with JV /10-barium hydroxide solution, using 
a-naphtholphthalein solution as indicator. W. P. S. 

Sulphonated Derivatives of the Naturally Occurring* 
Sulphidic Hydrocarbons. C. PfipiN and G. Reaubourg (J. 
Pharm . Chim., 1922, [vii], 26, 258 — 261). — As the therapeutic 
value of ichthyol is largely dependent on the amount of “ sulphidic ” 
sulphur it contains as distinguished from total sulphur which 
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comprises in addition sulphonic and sometimes sulphatic sulphur, 
it is desirable that more precise standards should be laid down 
to which commercial ichthyol preparations should conform* 
Ammonium or other sulphates should be almost completely absent, 
as indicated by the formation of nothing more than an opalescence 
on the addition of barium chloride to the filtrate after precipitation 
of an ichthyol solution by albumin and hydrochloric acid. Sulphidio 
sulphur can only be estimated by difference by Thai’s method, 
which consists in an estimation of total sulphur, by Carius’s 
method, for example, and subtracting from this the sulphur present 
as sulphate, if any, determined by weighing the above barium 
sulphate precipitate, and the sulphonic sulphur determined by 
an ammonia estimation, and calculating on the basis of one sulphonic 
group for each molecule of ammonia after making allowance for 
the ammonia combined as sulphate. As thus estimated, “ sulph- 
idio ” sulphur should represent at least 15% of. the weight of 
the dried ichthyol. The conservation of ethylenic linkings in 
the preparation of the ichthyol should be confirmed by the decoloris- 
ation of bromine water. G. F. M. 

Radioactive Indicators. Fritz Paneth (Z. angew . Chem., 
1922, 35, 549 — 552). — Use has been made of radioactive isotopes 
of metals such as lead and bismuth for indicating the presence 
of npjmte and unweighable quantities of these elements or their 
compounds. Quantities of the radioactive isotopes of the order 
of a millionth of a milligram are easily detected by the electro- 
scope. Once mixed with the inactive isotope, they cannot be 
separated by chemical means, so that the presence of the radio- 
active isotope indicates the presence of the inactive one also. 
Practical applications have been made in analytical chemistry 
in determining the solubility of very sparingly soluble substances 
and in the study of adsorption phenomena. In electrochemistry 
it has been established by this means that an interchange of the 
metallic portion of the molecule actually occurs on mixing solutions 
of two salts of the same metal and subsequently recovering them 
from solution, but that no such interchange occurs when one or 
both the substances are non-ionised. The actual deposition of an 
unweighable quantity of metal on the electrode before the minimum 
potential of electrolysis is reached has also been established. In 
colloid chemistry, the active surface of powders has been measured 
for the first time by the use of a radioactive indicator, and the 
distinction between crystalloid and colloid in the diffusion of the 
former through parchment membranes has been studied down to 
a dilution of 10"* 1 mol. per litre. In inorganic chemistry, the con- 
ditions for the preparation of bismuth and lead hydrides were 
studied by this means and the method was successfully applied 
to the measurement of the gas-tightness of rubber fabrics for gas- 
masks. The kinetic theory has received further experimental 
confirmation by the actual proof of the movement of the molecules 
in molten lead and measurements of the movement of lead ions in 
lead chloride even below its melting point. H. C. R. 
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Estimation of Small Quantities of Calcium. Patrick 
Playfair Laidlaw and Wilfred Walter Payne (Biochem. J. 9 
1922, 16, 49 4—4 98). — The method described is suitable for estim- 
ating oalcium in amounts of the order of 0*1 mg., and gives results 
accurate to about 0*002 mg. The oalcium is first precipitated as 
oxalate (in the case of blood serum, this may be done directly 
from the serum without previous ashing). After separation, the 
precipitate is dissolved in hydrochloric acid and the calcium repre- 
cipitated in the form of calcium alizarinate by the addition of 
excess of alizarin in alcoholic solution, and, after wanning, of a 
few drops of strong ammonia. When crystalline, the precipitate 
is collected in a Gooch crucible, washed with dilute ammonia, and 
decomposed with a solution of oxalic acid in 50% alcohol. The 
liberated alizarin is dissolved in 95% alcohol, made just alkaline 
with ammonia, and estimated colorimetrically by comparison 
with a standard solution of ammonium alizarinate. E. S. 

The Separation of Zinc from Other Metals, especially 
Nickel. Alois Ludwig (Z. anorg. Chem., 1922, 122, 239 — 
261). — Zinc can be separated from nickel by precipitation with 
hydrogen sulphide in the presence of ammonium tartrate. The 
latter salt forms stable complex compounds with nickel, which 
may perhaps explain its action ; the latter might, however, be due to 
the replacement of the freed mineral acid by the weaker tartaric 
acid. Results are also given of attempts to effect the separation 
by precipitation of zinc from zinc ammonium phosphate in neutral 
solution in the presence of neutral tartrates and thiocyanates. 
These investigations are being continued. W. T. 

The Influence of the Alkalis on the Titration of some 
Metals with Ferrocyanide. W. D. Treadwell and D. Chervet 
( Helv . Chim . Acta , 1922, 5, 633 — 639). — The electrometric titration 
of zinc with potassium ferrocyanide was described by Treadwell 
and Weiss (A., 1920, ii, 120). The sharpness of the end-point 
depends on the insolubility of the ferrocyanide of the heavy metal, 
but it is also dependent on the alkali metal used, since the pre- 
cipitate is generally a double salt. When cadmium sulphate is 
titrated with potassium ferrocyanide in neutral or weakly acid 
solution, the end-point is indicated by a moderately sudden drop 
in potential, but only in a highly dilute solution has the precipitate 
the exact composition CdK 2 Fe(CN) 6 . In the presence of a rubidium 
salt or a caesium salt, however, the end-point is much sharper, 
probably because the alkali metals with higher atomic volumes 
form less soluble double salts with cadmium ferrocyanide. When 
sodium ferrocyanide is used for the titration, the precipitate is 
the simple salt, Cd^CN^. When a zinc salt is titrated with 
potassium ferrocyanide the precipitate is Zn^^CN^k but 
with sodium ferrocyanide, Zn 2 Fe(CN) 6 , is obtained. In presence 
of a potassium salt, however, sodium ferrocyanide gives the above 
zinc-potassium salt, whilst in presence of a caesium salt, potassium 
ferrocyanide gives ZnCs 2 Fe(CN) 6 with a very sharp end-point. 
Lead nitrate can be titrated with ferrocyanide in neutral solution, 
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but lead ferrocyanide is very sensitive to acid; consequently zinc 
can be titrated with ferrocyanide in hot acid solution in presence 
of lead. The precipitate obtained from lead nitrate and potassium 
ferrocyanide is Pb^Fe(CN) 6 , but in presence of a caesium salt the 
precipitate has the composition PbgX^FefCNJA, where X is 
probably entirely caesium. The ferrocyanides of the bivalent 
heavy metals appear to be less soluble the smaller the atomic 
volume of the heavy metal. E. H. R. 

Estimation of Lead in Lead Amalgam. M. G. Mellon 
and H. F. Reinhard (. Proc . Indiana Acad . Sci., 1921, 189 — 195).— 
Existing methods are considered to be unsatisfactory for the 
estimation of small quantities of lead in the presence of large 
quantities of mercury. A weighed quantity of the amalgam is 
covered with 25 c.c. of a 10% solution of cupric nitrate and allowed 
to remain for fifteen to twenty-four hours ; lead enters into solution, 
but mercury does not. After decantation through a filter, the 
amalgam is washed, and the filtrate treated with a few drops of 
acetic acid and sufficient potassium dichromate solution to pre- 
cipitate the lead as lead chromate, which is washed in a Gooch 
crucible, dried at 120°, and weighed. Chemical Abstracts. 

The Kastle-Meyer Reagent as a very Sensitive Reagent 
for Copper. Ottorino Carletti (Boll. Chim. farm., 1922, 61, 
449).— A claim for priority (A., 1914, ii, 74) over Thomas and 
Carpentier (this vol., ii, 86). T. H. P. 

New Method for the Estimation of Manganese. St. 

Minovici and Const. Kollo (Chim. et Ind. y 1922, 8, 499 — 500). — 
Manganese may be estimated with accuracy, even when present 
in only small quantities, by precipitation as iodate by means of 
iodic acid according to the equation MnS0 4 +2HI0o=Mn(I0 3 ) 2 + 
H 2 S0 4 . A solution of about twice the theoretical quantity of 
iodic acid is added to the manganese solution, and after warming 
for ten minutes on a water-bath twice the volume of alcohol is 
added. After keeping for a short time, the precipitate is collected 
on a filter or Gooch crucible and washed with 70% alcohol saturated 
with manganous iodate. The mother-liquor contains no traces of 
manganese, the iodate being insoluble in 70% alcohol in presence 
of iodic acid. In water at the ordinary temperature, its solubility 
is 0*195%, and in 70% alcohol 0*005%. The precipitate of man- 
ganous iodate is finally dried at 100°, and weighed. The absolute 
percentage error in the examples given varies from 0*16 to 0*63% 
when quantities of the order of 0*1 — 0*3 gram of the hydrated 
sulphate are taken for estimation. G. F. M. 

A New Microchemical Method for the Identification of 
Tungsten. J. A. M. van Liempt (Z. anorg . Chem., 1922, 122, 
236 — 238). — A small quantity of sodium nitrite is melted on a 
platinum spoon and a little tungsten is thrown in ; sodium tungstate 
is formed. This is dissolved in a little water and tungstio acid 
precipitated by the addition of hydrochloric acid (1 : 1). This is 
collected and then mixed with a few drops of concentrated 
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ammonia and placed on a slide. Ammonium paratungstate soon 
crystallises in four-cornered plates on the edges of the drop and 
as long needles in the centre. W. T. 

► Glacial Acetic Acid Method for Estimating Uranium in 
Camotite. Wilfred W. Scott (J. Ind . Eng. Ghent., 1922, 14, 
531 — 532). — Half a gram of the ore is heated with 40 c.c. of dilute 
(1 : 1) nitric acid, the mixture is evaporated to dryness, the residue 
ignited, and then boiled for five minutes with a mixture of glacial 
acetic acid and nitric acid (100 : 5) ; the insoluble portion is separated 
by filtration and the filtrate is evaporated to dryness. This residue 
is ignited until it turns black and the extraction with the acetic 
acid-nitric acid mixture repeated ; the filtrate obtained is evapor- 
ated, the residue dissolved in 10 c.c. of nitric acid and 40 c.c. of 
water, the solution neutralised partly with ammonia and ammonium 
carbonate is added in quantity sufficient to dissolve the precipitate 
of uranium carbonate which first forms. After the addition of an 
excess of 3 grams of ammonium carbonate and 5 c.c. of ammonia, 
the mixture is filtered, the filtrate is acidified with nitric acid, and 
heated to expel carbon dioxide. An excess of ammonia is then 
added and the boiling is continued until all the uranium has been 
precipitated, which is denoted by the yellow solution becoming 
colourless. The precipitate is collected, washed with 2% ammonium 
nitrate solution, ignited, and weighed as U 3 0 8 . W. P. S. 

Reductions with Cadmium in Volumetric Analysis. II. 

W. D. Treadwell ( Helv . Chim . Acta, 1922, 5, 732 — 743). — [With 
M. Bltjmenthal.] — Uranyl salts can be titrated by first reducing 
to the uranous stage and titrating back with potassium perman- 
ganate (cf. A., 1921, ii, 523). When zinc is used for the reduction, 
the reaction tends to go beyond the uranous stage to the U'" stage 
and the same occurs, although to a less extent, when cadmium 
is used. Owing to the ease with which tervalent uranium is oxidised 
by air to the uranous stage, any over-reduction can be corrected 
by allowing the reduced solution to run from the reduction tube 
drop by drop into a vessel open to the air. Oxidation from the 
uranous to the uranyl stage by means of air depends on the degree 
of acidity of the solution. To prevent such oxidation, the reduction 
is carried out in a 3 *0A- sulphuric acid solution. When the electro- 
metric method of titration is used over-reduction can be ignored, 
as the titre is given by the distance between the two* breaks in 
the potential curve. Titanium and uranium may be estimated 
together by reducing in very dilute solution and titrating electro- 
metrically with permanganate in an atmosphere of carbon dioxide, 
the two breaks in the curve representing the completion of oxidation 
of titanous and uranous ions respectively, 

[With M. Starkle.] — The accuracy of the electrometric method 
for titrating titanium after reduction with cadmium (loc. cit.) was 
confirmed by comparison with a gravimetric method. It is shown 
that small quantities of titanium can be estimated accurately by 
this method in presence of large quantities of iron, using potassium 
dichromate for the titration. 
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[With M. Hooft.] — Careful experiments in which every precau- 
tion was taken to exclude air during the reduction and titration 
with permanganate show that vanadic acid is reduced quantitatively 
to the V" stage by cadmium. 

[With M. Dreifuss and A. Bossi.] — Indigotinsulphonic acid is 
reduced by finely divided cadmium in 0*2 to 0*5-AT-sulphuric acid 
solution to the leuco-stage, and can then be accurately titrated 
by means of ferric chloride by the electrometric method in an 
atmosphere of carbon dioxide. The course of the potential curve 
indicates that the oxidation proceeds in two stages, probably 
through a quinhydrone stage. Thioindigotin and methylene-blue 
can be estimated in the same way. [Cf. J. Soc. Ghem. Ind ., 1922* 
Nov.] E, H. R* 

A Micro-method for the Estimation of Ethyl Alcohol is 
Blood. Erik M. P. Widmark (Biochem. Z., 1922, 131, 473 — 
484). — A method is described suitable for estimating the alcohol 
in a drop of blood or in larger quantities. It depends on the 
absorptive power for alcohol of concentrated sulphuric acid contain- 
ing a known amount of dichromate. The operations are conducted 
in a specially designed flask to avoid mixing and contamination 
of the standard dichromate by organic matter, and at a tem- 
perature of 50 — 60°. Absorption of the alcohol is complete 
within two hours. The excess of dichromate is estimated, after 
dilution with water, by potassium iodide and thiosulphate. Blank 
estimations are essential features. H. K. 


The Estimation of the Methyl Group in Methylated Thiol- 
benzenes. J. Pollak and Anna Spitzer (Monatsh., 1922, 43, 
113 — 120). — The estimation of the methylthiol group by a method 
analogous to Zeisel’s process for estimating the methoxyl group 
is complicated by the fact that hydrogen sulphide and methylthiol 
are evolved along with methyl iodide during the decomposition by 
hydriodic acid. The process now described consists in decomposing 
the substance with hydriodic acid ( d 1*7), and passing the volatile 
products through a paste of red phosphorus and weakly acidified 
cadmium sulphate solution, to remove hydrogen sulphide, and 
thence into alcoholic silver nitrate. The precipitate is ignited, and 
the mixture of silver and silver iodide completely converted into 
the iodide for weighing. C. K. I. 

Identification of Small Quantities of Terpineol Hydrate 
in Complex Mixtures. G. DenigAs (Bull. soc. pharm . Bordeaux , 
1922, 60 , 49 — 54). — The sample is moistened with a drop of ethyl 
alcohol on a glass slide, terpineol being deposited on the edge in 
tufts of prismatic needles; previous sublimation between two 
slides may be desirable. On addition of a drop of sulphuric acid, 
a yellow colour is produced, passing to orange on heating. Finally,' 
on addition of a drop of a solution containing 0 5 gram of laevulose 
in 25 c.c. of ethyl alcohol and 75 c.c* of water, a carmine-red 
coloration is developed. Chemical Abstracts, 

vol. cxxn. ii. 29 
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Estimation of the so-called Total Geraniol Content of 
'Citronella Oil. A. W. K. de Jong and A. Reclairb ( Perf . 
Easent . OiZ JRec., 1922, 13, 319 — 321). — Numerous samples of 
citronella oil were analysed by slightly varying methods in order 
to ascertain the reason for the different results often obtained by 
different operators. The maximum difference observed was 2*8%, 
the average difference 0*7%. The influence of aoetio anhydride 
of higher percentage strength than usual (80%) was negligible, 
and sodium acetate dried over sulphuric acid did not give better 
results than the usual fused article. The method recommended is 
to heat 10 grams of the dry oil with 10 c.c. of 80% acetic anhydride 
and 2 grams of freshly fused sodium acetate for two hours. After 
cooling, 60 c.c. of water are added and the excess of anhydride is 
decomposed by warming and shaking. The acetylated oil is 
separated, washed with brine until neutral, and dried. About 
1*6 grams are then saponified with N /2-alcoholic potassium hydroxide 
after neutralising any residual acidity. After two hours’ boiling 
under reflux the excess of alkali is titrated back with A72-sulphurio 
acid. G. F. M. 

Causae and Bonnan’s Method for the Estimation of Dextrose. 

R. Krull (Pharm. Weekblad, 1922, 59, 1035 — 1039). — The unsatis- 
factory end-point referred to by Lemkes and Lansberg (this vol., 
ii, 724) is due to the fact that towards the end of the titration, 
when most of the cuprous oxide has been removed from the solu- 
tion, dextrose is being added to a strongly alkaline solution, to 
which, as is well known, it is very sensitive. The abnormal course 
of Fehling’s reaction with urine may be considered in the light of 
Benedict’s reaction. The iodometric estimation is accurate to 
01%. S. I. L. 

Apparatus for Facilitating the Estimation of Dextrose by 
Titration with Permanganate by the Mohr-Bertrand Method. 

J. van her Haar (Arch. Suikerind , 1922, 30, 213 — 216). — Precipi- 
tation is carried out in a 600 c.c. round flask, and the supernatant 
liquid siphohed slowly through a Soxhlet tube into an 800 c.c. 
bottle, the neck of which is of the same size as that of the round 
flask. The precipitate is washed with hot water and the washings 
are siphoned off. The Soxhlet tube is removed from the bottle 
and placed on the flask. A little ferrous ammonium sulphate 
solution is next run through the siphon into the Soxhlet tube 
and the remainder poured directly into the tube itself ; the tube 
is rinsed, and the contents of the flask are titrated with perman- 
ganate after acidification with sulphuric acid. 

Chemical Abstracts. 

Estimation of Sucrose in Presence of Other Sugars by 
means of Alkaline-earth Hydroxides. A. Behrb and A. 
Dtt&ZNG {Z. Untera. Nahr. Oenussm ., 1922, 44, 65—70). — Material 
containing about 20 grams of sucrose is heated with 1*2 grams of 
freshly burnt lime in about 60 c.c. of water for one hour at 60—80°. 
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Other sugars are destroyed, and the sucrose can be determined 
polarimetrically. A, G. P. 

Flax and Kindred FibreB. I. Behaviour and Structure of 
Textile Fibres, and a Convenient Method of Distinguishing 
Flax from Hemp. C. R. Nodder (Trans. Text . Inst., 1922, 13, 161 — 
171). — Flax and ramie fibres always twist in a clockwise direction 
when drying, whereas hemp and jute fibres twist in the reverse way, 
and cotton usually exhibits different twists in different parts of the 
same hair. An examination of about 100 fibres in a warm, dry room 
is sufficiently accurate for determining the proportion of flax and 
hemp in a mixture. The direction of twist is connected with the 
spiral, fibrillar structure of these “ bast ” fibres. This structure 
is best revealed by mounting the fibre in concentrated calcium 
chloride solution, tinged with iodine, and carefully compressing it 
by gentle pressure on the cover-slip. The fibre is easily made ten 
times its normal width and the spirals show as bright reddish- 
purple lines (the compressed parts) among brownish-yellow ones. 
The striations in the outer layer of flax and ramie cells form left- 
handed spirals, and those of hemp and jute right-handed spirals. 
It follows, therefore, that wetting of these fibres is accompanied 
by an untwisting of the fibrils which make up the outer layer of 
the cell-wall. The phenomena are discussed in the light of the 
physico-chemical properties of cellulose. J. C. W. 

Rapid Estimation of Acetic and Butyric Acids in Mixtures. 

L. Notenbaart (Natuurwetenschapp. Tijdschr., 1921, 3, 131 — 
134). — After previous experimental determination of the distribu-. 
tion of acetic acid and butyric acid between water and toluene, 
the total quantity of acid present is estimated by titration with 
0*04jV-sodium hydroxide. After extraction of most of the butyric 
acid and a little of the acetic acid by shaking with an equal volume 
of toluene, the aqueous solution is again titrated. 

Chemical Abstracts. 

Adaptation of the Pentabromoacetone Method to the 
Estimation of Citric Acid in Urine. William B. McCltjre 
(J. Biol. Chem., 1922, 53, 357 — 363). — The pentabromoacetone 
method for the estimation of citric acid (cf. Kunz, A., 1915, ii, 
595) cannot be applied directly to urine owing to the formation 
of other precipitates. Satisfactory results may, however, be 
obtained if the urine is first made alkaline with sodium hydroxide 
and then treated, in the cold, with animal charcoal, and if the 
pentabromoacetone is finally separated from small quantities of 
impurities by volatilisation. E. S. 

Estimation of Meconic Acid in Opium. H. E. Annett and 

M. N. Bose (Analyst, 1922, 47, 387*— 391). — Five grams of opium 
are triturated with 50 c.c. of water and after keeping over-night 
40—45 c.c. of the filtered liquid are treated with 6 c.c, of 50% 
calcium chloride solution ana kept a further twenty-four hours. 

29* 
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The precipitate, which is almost white, consists of calcium meconate 
and sulphate. It is collected, washed until the washings are 
colourless, and dissolved in 15 c.c. of 1 ^^hydrochloric acid. 
After keeping for twenty-four hours, pure meconic acid will have 
separated in white, crystalline scales. It is collected, washed 
twice with 0*5 c.c. of water, dried over sulphuric acid, and weighed 
as C 7 H 40 7 , 3 H 2 0 . To the weight found 0*0213 gram is added, to 
correct for the solubility of meconic acid in 15 c.o. of l*25iV-hydro- 
chloric acid. The figure obtained is multiplied by the factor 
depending on the amount of the aliquot portion of the solution 
taken for analysis, and then by the factor 10/9, to correct for the 
amount of meconic acid unprecipitated by calcium chloride, in order 
to arrive at the weight of acid in 5 grams of opium. G. F. M. 

Pregl’s Solution. M. Bachstez (Ber. Deut. pharrn. Ges., 
1922, 32, 216 — 221). — Discrepancies between the analyses of 
Pregl’s solution made by different observers indicate that its 
composition is variable in spite of assurances to the contrary given 
by the makers. A solution prepared by dissolving 0*0165 gram 
oi sodium iodate and 0*65 gram of potassium iodide in 100 c.c. of 
water with the addition of 10 drops of N /10-hydrochloric acid 
gave very similar results to Pregl’s solution when tested quanti- 
tatively for total, active, and free iodine. Its physiological and 
bacteriological properties were also similar to those of Pregl’s 
solution. E. H. R. 

The SuljAuric Acid Reaction for Liver Oil. H. D. Rich- 
mond and jE. H. England (Analyst, 1922, 47, 431). — Constant 
results were obtained in testing cod-liver oil by the dilution method 
(Drummond and Watson, this vol., ii, 665) by adding 1 c.c. of the 
cod-liver oil to 10 c.c. of liquid paraffin (B.P.), mixing, and trans- 
ferring 10 drops of the mixture to a white porcelain basin, adding 
1 drop of sulphuric acid (B.P.) and stirring with a glass rod. If 
a transient purple colour developed, liquid paraffin was added in 
successive quantities of 5 c.c. until no purple coloration was given, 
and the dilution at which a faint transient purple was seen was 
recorded. If no purple was seen, successive additions of 1 c.c., 
1 c.o., 2 c.c., and 5 c.c. of cod-liver oil were made. H. C. R. 

Properties and Preparation of Dutch East Indies Sandal 
Wood Oil. A. Rojdestwensky ( Perf \ Essent . Oil Rec., 1922, 
13 , 331 — 332). — The amount of oil obtainable from Dutch Indian 
sandal wood varies from 3*8 — 5*8%, and has the following char- 
acters: d ltr 0*9745 — 0*9842, ag —16*4 to —18*4, santalol content 
93*7—98%; wg 1*5000—1*5013, soluble in 3—4 vols. of 70% 
alcohol. The quantity of oil obtainable from a sample may 
be ascertained by distilling not more than 0*5 kilo, of shavings 
with water after soaking for forty-eight hours. After ten to 
fifteen hours, the colour or the oil begins to darken, and in twenty 
hours the distillation is finished. The first and last runnings do 
not differ greatly in properties. G. F. M. 
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Importance of Dimethylhydroresorcinol for Detection of 
Volatile Aldehydes in Body Fluids. The Identification of 
Formaldehyde in Urine after Administration of Hexamethyl- 
enetetramine. Wilhelm Stepp ( Biochem . Z ., 1922, 130, 578 — 
581). — After administration of hexamethylenetetramine to a 
patient with kidney disease, formaldehyde was recognised in 
quantity in the urine by combination with dimethylhydroresoroinol. 

H. K. 

A Modified Schiffs Solution. E. Wertheim (J, Amer . 
Chem. Soc, 9 1922, 44, 1834 — 1835). — Rosaniline hydrochloride 
(0 005 gram) is dissolved in hot water (50 — 100 c.c.) ; the solution 
is filtered if necessary, diluted to 300 c.c. and cooled with running 
water. Sodium hyposulphite (6 grams) is added to the cooled 
solution. The salt dissolves completely in a few minutes, after 
which the solution is ready for use. If it is boiled for one minute 
(not longer) it first becomes red and subsequently practically 
colourless. It may now be heated in testing for aldehydes in 
order to hasten the test. Used in this manner, the solution gives 
the aldehyde test in about half the time required for the ordinary 
Schiffs test, although without heating it is usually a little slower 
than the ordinary Schiffs solution. Special precautions in pre- 
serving the solution are unnecessary. H. W. 

Comparative Estimations of Acetone in Urine. Kurt 
KIding (Biochem, Z., 1922, 130, 448 — 458). — A comparison has 
been made of various methods, suitable for clinical purposes for the 
estimation of acetone in urine. Scharf’s method (Med. klin ., 1921, 
36), like SchalTs method, is a modification of Legal’s test and is 
the most suitable. H. K. 

The Characterisation of the Colouring Matter of Saffron : 
Its Use in Investigations Relating to Laudanum Poisoning. 

Marcel Guerbet (J. Pharm . Chim., 1922, 26, 218 — 220). — The 
coloration produced by the action of concentrated sulphuric acid 
on crocetin may be used for the detection of the colouring matter 
of saffron which yields crocetin on hydrolysis. This test may be 
used in the case of poisoning by drugs which are coloured with 
saffron. H. J. E. 

A Qualitative Test for Tannin. Ethel Atkinson and 
Edith Olive Hazleton (Biochem, J ., 1922, 16, 516 — 517). — A 
piece of gold-beater’s skin is pinned on a surface of paraffin wax, 
soaked in water, and then covered with an aqueous extract of the 
material to be tested. After about fifteen minutes it is washed, 
treated with a 1% solution of ferric chloride, and again washed. 
If the skin is stained, the presence of tannin is indicated. E. S. 

Estimation of Indican in Blood-serum. J. Snapper and 
W. J. van Rommel van >Vloten (Klin, Woch ., 1922, 1, 718 — 721; 
from Chem . Zentr., 1922, ii, 1122). — In the estimation of indican 
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in serum, a stronger reaction is given after precipitation with 
trichloroacetic acid than after precipitation with alcohol. The 
following procedure is recommended. The serum is precipitated 
with an equal volume of 20% trichloroacetio acid. 2 # 5 C.c. of the 
filtrate are diluted to 10 c.c. with water and after addition of 1 c.c. 
of thymol in alcohol (5%) and 10 c.c. of Obermayer’s reagent, left 
for twenty minutes. The liquid is then extracted with 2 c.c. of 
chloroform and the reading taken after thirty minutes. With 
a weak positive reaction a slightly increased indicansemia is 
indicated, implying hypofunction of the kidneys (niereninsuffizienz ) . 
In acute nephritis, hyperindicanaemia implies a more marked 
intoxication than does retention of urea alone. The principal 
precautions to be observed in the estimation are given. 

G. W. R. 

Detection of Urea in Tissue by Means of Xanthydrol. 

M. Bonnet and J. Hattshalter ( Compt . rend . Soc. Biol., 1922, 
86, 395— ^397 ; from Chem. Zentr., 1922, ii, 922). — For the micro* 
chemical detection of urea, the fixation of the tissue in a 10% solution 
of xanthydrol in ethyl alcohol and pure acetic acid in the ratio 
1 : 7 is recommended. G. W. R. 

A Reaction of Urea with p-Dimethylaminobenzaldehyde. 

H. K. Bakrenscheen and 0. Weltmann ( Biochem . Z ., 1922, 
131, 591 — 595).— The yellowish-green coloration obtained in dilute 
urine on addition of Ehrlich’s aldehyde reagent is due to urea. 
The reaction can be used for the recognition of residual nitrogen 
in serum freed from proteins by trichloroacetic acid when it exceeds 
36— 40 mg. %. H. K. 

Accurate Ureometer. Antonio Sciortino (Arch. Farm . 
sperim. Sci. aff., 1922, 33, 186—189). — The modified apparatus 
for the estimation of carbamide described allows of the use of 
varying quantities of the urine, blood, etc., and of arbitrary amounts 
of the sodium hypobromite. Equilibrium may be established 
between the external and internal pressures prior to the reaction 
and completion of the latter assured by shaking the reaction bottle 
under diminished pressure. The volume of the nitrogen formed 
is read in a burette graduated to 0*05 c.c. T. H. P. 

The Estimation of Urea in Urine by the Hypobromite 
Method with Complete Yield. (Mllb) M. Janet (J. Pharm. 
Chim., 1922, 26, 161— 170).— Sodium hypobromite, under the 
usual experimental conditions, gives results which indicate only 
90—92% of the actual urea present. The method described is 
said to be accurate within 1% when compared with results obtained 
by standard gravimetric methods. The solution containing urea 
is diluted, if necessary, so that the concentration is not much above 
1% and a considerable excess of sodium hydroxide is added followed 
by the hypobromite. The presence of, creatinine introduces a 
slight error ; this is stated to be negligible. If ammoniacal com* 



v ANALYTICAL CHEMISTRY. 


ii. 798 


pounds are present, the whole of their combined nitrogen is liberated 
by the action of sodium hypobromite and sodium hydroxide so 
that the nitrogen due to urea is found by difference after estimating 
the ammonia. H. J. E. 

Electrometric Titration of Ferrocyanides. Erich Miller 
and Hans . Lauterbach ( Z . anal . Chem ., 1922, 61 , 398—403). 
— The end-point of the titration of ferrocyanides in sulphuric 
acid solution with permanganate solution may be determined 
accurately electrometrically in cases where the titration has to 
be made under artificial fight; the results obtained agree with 
those found where the end-point is denoted by the pink coloration 
of the slight excess of added permanganate. W. P. S. 

A Test for Pyridine. Friedrich Lehner (Chem, Z., 1922, 
46 , 877). — If a few drops of aniline are added to a solution of pyridine 
containing water and a trace of cyanogen bromide, a red colour 
is immediately obtained and crystals of 2-anilinodihydropyridine 
phenyl bromide separate. One part of pyridine in 360,000 parts 
can be detected in this way. H. C. R. 

Detection of Small Quantities of Pyridine. A. Goris and 
A. Larsonneau (Bull. Sci. Pharmacol ., 1921, 28 , 497 — 498; from 
Chem. Zentr., 1922, ii, 731). — By addition of aniline to a solution 
of pyridine in the presence of cyanogen bromide, \-anilinodihydro- 
pyndinium phenyl bromide , a red substance, is formed. The 
coloration is noticeable even with one drop of pyridine in 10,000 c.c. 
of water. This reaction takes place even in the presence of pyrrole 
derivatives. G. W. R. 

A Reaction of Veronal and of the Hypnotics Derived from 
Barbituric Acid. Ren6 Fabre (J. Pharm. Chim ., 1922, [vii], 
26 , 241 — 249). — Veronal and other hypnotics of the barbituric 
acid series are readily condensed with xanthydrol to form crystalline 
dixanthyl derivatives by heating at 100° for about one minute 
an approximately 10% solution of the hypnotic in acetic acid 
with twice its weight of xanthydrol. After keeping for a few hours, 
the product is separated and washed with a little boiling alcohol, 
and is then sufficiently pure for melting-point determination. 
The m. p. of the principal dixanthylbarbituric acids are as fol- 
lows : dixanthylveronal 245 — 246°, dixanthylphenylethylbarbiturio 
acid 218—219°, and dixanthyldiallylbarbiturio acid 242 — 243°. 
Similar derivatives are not formed by other hypnotics, and the 
reaction is therefore valuable for the characterisation and identi- 
fication of the barbiturio acids for both pharmaceutical and 
toxicological purposes, as it can easily be carried out with as little 
as 0*01 gram of the substance, or with the crude product obtained 
by the usual methods in toxicological investigations from the 
viscera, etc. G. F. M. 

The Estimation of Uric Acid. Henry Jackson, jun., and 
Walter W. Palmer ( J . Biol . Chem., 1922, 53 , 373). — A simplified 
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method for the preparation of the modified phosphotungstic acid 
reagent {this vol., ii, 328) is described. E. S. 

Estimation of Uric Acid in Blood. L. Bauman and I*. M. 
Keeler (J. Lab. Clin. Med., 1922, 7, 551—552). — A modification 
of Folin and Wu’s method in which calibrated Lovibond tintometer 
glasses replace standard uric acid solution. A red glass (0*4) is 
placed over the unknown solution and a blue glass (2*9) over the 
opposite prism in a Duboscq colorimeter; the blue compound is 
developed without the use of sodium sulphite. The glasses may 
also be used with the Bock-Benedict colorimeter if the red glass 
is placed over the immersion cylinder and the blue in front of 
and parallel to the standard cell. The method is of general applica- 
tion ; the use of glasses shortens the time of procedure and removes 
uncertainty arising from the possible decomposition of the standard 
uric acid solution. Precipitation may be avoided by addition of 
three drops of a solution of gum acacia preserved with thymol. 

Chemical Abstracts. 

Estimation of Uric Acid and Urates in Blood. Ch. 0. 

Guillaumin (Compt. rend. Soc. biol., 1922, 86, 194 — 196; from 
Chem. Zentr ., 1922, iv, 111; cf. this vol., ii, 170 — 171). — Blood is 
freed from albuminous substances and a volume of the filtrate 
corresponding with 2 c.c. of plasma, clot, or total blood is treated 
with 1 — 2 c.c. of 0*9 — 1*0% sodium chloride solution and sufficient 
40% sodium carbonate solution to give an alkaline reaction to 
litmus. Five c.c. of Folin ’s silver reagent are added, and, after 
mixing, the liquid is centrifuged. The clear liquid is removed and 
the precipitate treated with 2 c.c. of a solution of sodium chloride 
containing hydrochloric acid and 7 — 8 c.c. of water, and again 
centrifuged. The clear liquid obtained is treated with 0*5 c.c. of 
a solution of 2*5 grams of sodium cyanide and 5 grams of sodium 
sulphite in 100 c.c. of water, 1*5 c.c. of sodium carbonate solution, 
made up to 12*5 c.c., and, after addition of Folin and Denis’s 
phosphotungstic acid reagent, compared with a standard uric 
acid solution. G. W. R. 

Estimation and Constitution of a Fraction of the Uric 
Acid in Blood. Ch. 0. Guillaumin (Compt. rend . Soc. biol., 
1922, 86 , 258 — 260 ; from Chem. Zentr., 1922, iv, 111 ; cf. preceding 
abstract). — Direct estimation of uric acid in serum freed from 
albuminous substances gives higher results than those obtained 
by the Folin and Denis phosphotungstate method. The difference 
corresponds with a portion of the uric acid of the blood which is 
associated with fractions of the original nuclein complex. For its 
estimation (by difference) the preliminary removal of albuminous 
substances is preferably effected by using metaphosphoric acid. 

G. W. R. 


The Volatilisation and Hydrolysis of Atropine in Toxi* 
oology- Haul Hardy (J. Pharm. Chim., 1922, 26, 220 — 226 ).— 

The author has investigated the error in estimations of atropine 
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due to losses by reason of volatility and hydrolysis, and finds that 
no loss occurs in extraction of the alkaloid, as it is not volatile in 
alcohol, ether, or chloroform vapour. In the case of water, 
atropine was detected in the distillate on boiling. Hydrolysis 
occurs readily in aqueous solution, increasing considerably with 
temperature ; it is more rapid in alkaline than in neutral solution, 
but ammonia is not such an active hydrolytic agent as sodium 
hydroxide. H. J. E. 

The Estimation of Creatinine. K. Pfizenmaier and S. 
Galanos (Z. Unters. Nahr. Oenussm ., 1922, 44, 29 — 41). — The 
method given in the Schweizerisches Lebensmittelbuch (3rd ed., 
p. 72) for the estimation of creatinine is rapid and simple, but can 
be successfully used only when light-coloured solutions are avail- 
able for colorimetric comparison and a colorimeter of the Duboscq 
type is used. If the solutions are dark in colour or contain sugar, 
the method fails, as animal charcoal cannot be used because it 
adsorbs creatinine. The colorimetric comparison in cylinders as 
specified in the book was found to be unsatisfactory. The method 
of Sudendorf and Lahrpiann (Z. Unters. Nahr . Oenussm ., 1915, 
29, 1) can always be used and is the only one available for use 
with dark-coloured solutions. If the authors’ instructions are 
exactly followed and too great an excess of potassium permanganate 
— especially with very dark-coloured solutions — is avoided, 
accurate results are always obtained. The methods referred to 
are given in detail. H. C. R. 

An Apparatus for the Extraction of Theobromine and 
Caffeine by means of boiling Chloroform. 0. P. A. H. Schaap 
(Pharm. Weekblad, 1922, 59, 920 — 923). — The Soxhlet extractor 
is modified to allow of heating by means of a water-bath. Exact 
dimensions and procedure are laid down (cf. J . JSoc. Chem . Ind., 
1922, 781a). S. I. L. 

Estimation of Yohimbine in Yohimba Bark. Arnold 
Schomer (Pharm. Zentr.-h., 1922, 63, 385 — 386). — In applying a 
method described previously (A., 1921, ii, 360) to barks containing 
but little yohimbine, the results obtained are more trustworthy 
when the crystallisation of the yohimbine hydrochloride is made 
in the cold. The impure hydrochloride, after treatment with 5 c.c. 
of ether and evaporation of this solvent, is dissolved in 3 c.c. of 
absolute alcohol and the solution is kept at 0° for eighteen hours. 
The crystals which form are collected, washed with a small quantity 
of chloroform, then with ether, dried at 100°, and weighed. 

W, P. S. 

Identification of Traces of True Albumin in Urine. Separ- 
ation of pseudo Albumins . M. Renottx (J. pharm . Belg.y 1922, 
4, 381 — 382). — As a result of tests with a solution of egg-albumin, 
the author concludes that either neutral crystals of sodium sulphate 
or magnesium sulphate may be used for the defecation of urine 
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(alter being made alkaline), preparatory to testing for traces of 
tame albumin. Chemical Abstracts. 

The Estimation of Total Albumin in the Spinal Fluid. 

J. B. Ayer and H. E. Poster (Repert. pharm., 1922, 34, 114 — 115). — 
The albumin is precipitated with thiosalicylic acid and compared 
with the precipitate obtained from blood serum of known albumin 
oontent. The method is very exact. The normal quantity of 
albumin in 100 c.c. of fluid varies between 16 and 40 mg. (average 
25 mg.). It is usually increased in pathological conditions. The 
authors give the albumin content found in a number of cerebrospinal 
diseases. Chemical Abstracts. 

The Estimation of Albumose-Silver. J. Herzog (Pharm. 
Z ., 1922, 67, 802 — 803). — One gram of the silver-protein is 
dissolved in 10 c.c. of water and 10 c.c. of concentrated sulphuric 
acid added in a thin stream. Two grams of finely powdered potass- 
ium permanganate are added in small portions with vigorous 
shaking. After fifteen minutes, the solution is diluted with 50 c.c. 
of water and ferrous sulphate added in small portions to decolorise 
the solution. The silver is then titrated with N /10-ammonium 
thiocyanate solution, the oxidised iron acting as indicator. 

H. K. 

The Estimation of Fibrinogen. Protein Estimations in 
Salt Plasma. Question of the Utility of Serum for the 
Quantitative Investigation of Blood. G. Leendertz and 
B. Gromelski (Arch. expt. Path. Pharm., 1922, 94, 114 — 123). — 
Indirect methods for the estimation of fibrinogen in blood are 
based on .the fact that the fibrinogen content is equal to the differ- 
ence between plasma- and serum-proteins. Since, however, serum 
formed by the spontaneous coagulation of blood contains water 
and chlorides emanating from the corpuscles, this relation only 
holds when the serum is obtained from separated plasma. Applic- 
ations of the refractometric method to the indirect estimation of 
fibrinogen have not hitherto been successful when oxalate plasma 
has been used. Such failures have been due to two causes — the 
formation of a precipitate and the production of hypertonic plasma 
by the addition of sodium oxalate to blood. By using a 3*55% 
solution of sodium citrate, which is isotonic with blood and does 
not produce a precipitate, as anti-coagulant, the refractometric 
method may be readily applied. Two such methods, based on 
the above considerations, are described. E. S. 

Esti mat ion of Haemoglobin. E. Meulbngracht (Fol. 
hamatol. I. Archiv , 1921, 27, 1 — 9; from Chem. Zentr ,, 1922, 
ii, 849). — Observations on the working details of haemoglobin 
estimations by Sahli’s and by Autenrieth’s methods. It is held 
that the former is superior to the latter for clinical work. 

G. W. R. 
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The Colorimetric Estimation of Haemoglobin with Especial 
Reference to the Production of Stable Standards. Edwin 
H. Terrill (J. Biol. Chem., 1922, 53, 179 — 191). — Stock solutions 
of acid haamatin such as those of Cohen and Smith (A., 1919, ii, 532) 
and Robscheit (A., 1920, ii, 339) suffer from the disadvantages 
that the colour both changes and fades on keeping, whilst a turbidity 
is produced on dilution. Two modified methods for the preparation 
of acid haematin standards are therefore described. The first 
results in the formation of a concentrated stock solution which 
may be diluted, especially when the diluting fluid contains glycerol, 
without the production of a turbidity; although it fades slowly, 
it does not change qualitatively in colour. The second gives an 
acid haematin protein powder which is quite stable in the dry state 
and forms clear solutions in water and in O' IN -hydrochloric acid. 
After standardisation, weighed quantities may 'be used for the 
preparation of standard solutions. A method is also described 
for the preparation from the powder of gelatin films of acid haematin 
which may be used with advantage in place of the glass plates of 
Newcomer (A., 1919, ii, 179). 

In estimating haemoglobin, the laking of the blood with water 
prior to acidification is recommended. Direct acidification pro- 
duces a turbidity which leads to high results when a clear standard 
is used. Heat should not be employed to develop maximum 
colour as this again produces a turbidity. E. S. 

Estimation of Bilirubin in Blood. Paul Holzer and 
Heinz Mehner (Klin. Woch 1922, 1, 66). — Meulengracht’s 
(J. Amer. Med. Assoc., 1920, 74, 68) method is worthless for the 
estimation of small amounts of bilirubin, and untrustworthy for 
the estimation of large amounts. To obtain accurate results it 
is necessary to enhance the bilirubin colour by diazotisation ; 
Bergh’s (“ Der Gallenfarbstoff im Blute,” 1918) method is the most 
trustworthy, whilst that of Haselhorst (A., 1921, ii, 472) gives 
inaccurate results for small concentrations of bilirubin. 

Chemical Abstracts. 

[Detection of Bile Pigments in] Gastric Juice. Franz Utz 
( Siiddeutsch . Apoth.-Ztg., 1922, 62, 77 — 78; from Chem. Zentr., 
1922, ii, 921 — 922). — In examination of the contents of the stomach 
for bile pigments, the filtrate should not be used, as the pigments 
are retained by the filter. Directions are given for the use of the 
Gmelin and Plesch tests for bile pigments and for the detection 
of rennin. G. W. R. 

Modification of the Iodine Test for Bile Pigments in Urine. 

Ernst Silberstern (Zentr. inn. Med., 1922, 43, 185 — 187 ; from 
Chem. Zentr., 1922, ii, 850). — The ordinary reaction is modified, 
whereby the urine under examination is shaken with a solution 
of 0*5 gram of iodine in 36 grams of ether or 76*5 grams of chloro- 
form (1 o.c. of this solution to 2 — 4 c.c. of the liquid to be tested). 
The excess of iodine remains in its original solvent whilst the 
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bili verdin colours the aqueous phase. In neutral solution, the 
reaction is more sensitive than the Gmelin test, although less 
sensitive in alkaline solution. The chloroform solution is pre- 
ferable to the ethereal solution. G. W. R. 

Tests for Liver Function. Lepehne (Miinch. Med . Woch., 
1922, 69, 342 — 344; from Chem. Zentr ., 1922, ii, 921). — Hay’s 
flowers of sulphur test for bile acids in duodenal juice and urine 
is described in application to certain pathological conditions. 

G. W. R. 


Estimation of the Activity of Invertase. T. Swann Hardino 
(i Sugar , 1922, 24, 89 — 90; from Chem. Zentr., 1922, ii, 1032). — 
A solution of sucrose, approximately 10%, is prepared so that on 
addition of 5 c.c. of water to 50 c.c. of the solution a reading of 
+33*5° F±l° is given in Schmidt and Haensch’s polarimeter. 
The reading being accurately determined after acidifying with acetic 
acid, 5 c.c. of invertase solution are added and, after keeping at 
30° for ten minutes, the solution is rendered alkaline by addition 
of sodium carbonate solution. The change in polarimeter reading 
is taken as a measure of the activity of the invertase solution. 
Ordinary invertase solutions change the polarimeter reading from 
+33*5° V to +23—10° 7, the most active invertases giving 10° V . 
Invertases which diminish the reading to +18 — 20° V invert a 
10% sucrose solution within half an hour. G. W. R. 

Analysis of Blood. F. Utz (Pharrn. Zentr.-h., 1922, 63, 425 — 
430). — A procedure is given for a complete examination of blood, 
and the methods used are described in detail. The following 
estimations should be made, the figures in brackets being the values 
obtained for normal blood : Bbod, sp. gr. (1*050 to 1*060) and 
total solids (21 to 22%). Bbod-serum , sp. gr. (1*027 to 1*032), 
refractive index ( 1*343 to 1*350), freezing point (—56°), total 
solids (6 to 10%), total nitrogen (1*04 to 1*2%). Bbod-serum 
after removal of proteins by uranium acetate , nitrogen (0*02 to 
0*035%), urea (0*02 to 0*04%), uric acid (0*0025 to 0*0035%), 
creatinine (0*001%), reducing sugars (0*06 to 0*12%), sodium 
chloride (0*56 to 0*60%), and indican (0*045 mg. per 100 c.c.). 

W. P. S. 
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The Refractive Indices of Phosphorescent Sulphides. 

Maurice Curie ( Compt . rend., 1922, 175, 617—619). — Direct 
determination of the refractive indices of phosphorescent sulphides 
gives, for yellow light, values between 2*10 and 2-15. An appreci- 
able fraction of each substance gives figures ranging to a lower 
limit of 1*6, whilst for no portion did the refractive index exceed 
2*20. According to the work of Lenard (A., 1910, ii, 369) and 
Schmidt (Ann. Physik , 1922) the values should lie between 2*70 
and 3*16, so that Lenard’s interpretation of the constancy of the 
ratio A/ \/K does not appear to be well founded. H. J. E. 

Quantum Theory of Line Spectra. N. Bohr (Danske Vid. 
SeUk. Skrifter, nat. mat. Afd., 1918, 4, [8], 1 — 100; from Ghem. 
Zentr., 1922, iii, 221 — 223). — Theoretical. The author develops 
his quantum theory of line spectra with special reference to the 
hydrogen spectrum, and to the Stark and Zeeman effects. 

G. W. R. 

‘ The Intensities of the Lines in the Balmer Series of 
Hydrogen. Masamichi Kimura and Mitsuhara Fukuda (Mem. 
Coll. Sci. Kyoto , 1922, 5, 165 — 168). — The intensity distribution 
of the hydrogen lines in the Balmer series is greatly affected by 
the pressure of hydrogen. The addition of the vapours of hydriodic 
acid, iodine, sulphur, mercury, or sodium exerts an effect similar 
to that obtained on increased pressure. These gases suppress the 
higher members of the Balmer series and appear to exert a specific 
effect on the hydrogen atoms. The results on the action of iodine 
vapour are in disagreement with those of Holtzmark (A., 1918, 
ii, 283). W. E. G. 

The Broadening of the Balmer Lines of Hydrogen with 
Pressure. E. 0. Hulbert (Astrophys. J. y 1922, 55, 399 — 
405). — Experimental evidence is adduced for abandoning, as a 
cause which interferes with the absolute homogeneity of spectrum 
lines, the consideration of disturbance depending on collision with 
other particles, and suggesting that the principal cause of the 
widening of the lines is the influence of an electric field on the 
radiating particle (cf. Merton, Proc . Roy . Soc., 1915, 92, 322). 

A. A. E. 

Influence of Gases and Vapours on the Intensities of the 
Lines of the Secondary Spectrum of Hydrogen. Masamichi 
Kimura and Mitsuhara Fukuda (Mem. Coll. Set. Kyoto , 1922, 
5, 153 — 163). — The intensities of the lines in the hydrogen secondary 
spectrum are modified by pressure, and the addition of gases and 
vapours. Increase in pressure weakens those lines in the secondary 
spectrum on the long wave-length side of X 6240, and in the region 
vol. oxxn. ii. 30 
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between A. 5690 and H^. Between these two regions, the lines 
undergo selective changes in intensity. The Fulcher group I lines 
are relatively intense at low pressures, whilst those belonging to 
group II are weak. The addition of helium, mercury, or bromine 
to the spectrum tube produces similar changes in the intensities of 
the lines to those obtained on increase of pressure, although helium 
exerts a specific effect on some of the hydrogen lines. The sugges- 
tion is made that the hydrogen molecule can be reformed either by 
the combination of a positively charged molecule and an electron, 
or by the association of two neutral atoms, and that the two groups 
of lines owe their existence to the occurrence of these two distinct 
processes. W. E. G. 

The Continuous Spectrum of Hydrogen in the Schumann 
Region. E. P. Lewis (Physical Rev ., 1920, 16, 367 — 368; cf. 
/Science, 1915, 41, 947). — By the use of a fluorite vacuum spectro- 
graph it has been found that the continuous spectrum of hydrogen 
extends with undiminished intensity well into the Schumann region. 
At X 1800 it begins rather suddenly to diminish in intensity, 
and disappears at about X 1750. Slightly below k 1700, the line 
spectrum of hydrogen reappears, with no trace of a continuous 
background. Attention is directed to the fact that the continuous 
spectrum completely fills the region between the Balmer series 
and the Schumann line spectrum, with no lines whatever super- 
imposed on it. The perfect uniformity and continuity of this 
spectrum make it the best background for the examination of 
absorption spectra (for example, of benzene) in the ultra-violet. 
Helium and neon give similar, although less intense, continuous 
spectra extending far into the ultra-violet. A. A. E. 

Identification of Air Lines in Spark Spectra from k 5927 
to X8683. Paul W. Merrill, F. L. Hopper, and Clyde R. 
Keith (. Astrophys . J., 1921, 54, 76 — 77). — Data have been secured 
(cf. ibid., 1920, 51, 211) for the chemical identification of the air 
lines from X 5927 to X 8683 in spark spectra. The spark was 
operated alternately in oxygen and air, and the lines due to oxygen 
identified. . The remaining air lines, except a few argon lines, are 
ascribed to nitrogen. A. A. E. 

The Intensity Distribution in the (3-Ray Spectra of 
Radium-2? and -C. J. Chadwick and C. D. Ellis (Proc. Camb . 
Phil . Soc., 1922, 21, 274—280). — Two radically different views of 
P-ray disintegration have been put forward. That of Meitner 
(this vol., ii, 416) in which the entire [3-ray emission of a radio- 
active substance consists of a series of homogeneous groups of 
electrons, and that of Ellis (this vol., ii, 466) according to which 
the disintegration electrons form a continuous spectrum. In the 
present paper, measurements are made of the intensity distribution 
in the (3-ray emission of radium-B and -C, and it is shown that the 
continuous spectrum has a real existence, and is independent of 
the experimental arrangement. The five strong lines in the 
rftdium-J5 (3-ray spectrum formed only one-fifth of the total emission, 
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the main feature of which was the continuous spectrum. The 
number of electrons received per second in the ionisation chamber, 
calculated from the observed ionisation currents, was in agreement 
with the number of atoms disintegrating per second at the source. 

W. E. G. 

The Spectrum of Radium Emanation. R. E. Nyswander, 
S. C. Lind, and R. B. Moore ( Astrophys . J., 1921, 54, 285 — 292). — 
Photographic and visual measurements were made of the spectrum 
of radium emanation, AA3982 to 7450. The relative intensities 
of the lines differed markedly, as a rule, from the previous observ- 
ations of Watson and Royds and Rutherford ; many strong lines 
of the one hundred and twenty previously measured were not 
found ; of the forty-four lines obtained, nine were new. Changes 
of intensity with duration of the discharge were observed, some 
lines decreasing and some increasing in strength, whilst the colour 
of the discharge changed from a bright glow to violet. A modifi- 
cation is described of Duane’s apparatus for the purification of 
radium emanation. A. A. E. 

The Spectrum of Neutral Helium. C. V. Raman (Nature, 
1922, 110, 700 — 701). — A criticism of Silberstein’s attempt (this 
vol., ii, 674) to explain the spectrum of neutral helium on the 
assumption of the independence of the electrons. The view is 
expressed that the approximate agreements between the calculated 
and actual frequencies are merely fortuitous arithmetical coin- 
cidences, and a number of statements are made, based on a survey 
of the figures and a series of computations, in its support. The 
same considerations apply with even greater force in the case of 
lithium, when a choice of six numbers, compared with four in the 
case of helium, is permitted. Further, it is held that the Rydberg 
constant 109723 is appropriate only to the case of the ionised 
helium atom in which only one electron is coupled to the nucleus. 

A. A. E. 

The Structure of the Red Lithium Line. T. R. Merton 
(Nature, 1922, 110, 632). — A criticism of the views of McLennan 
and Ainslie (this vol., ii, 541 ; cf. Zeeman, A., 1913, ii, 812; Proc . 
K. Akad. Wetensch . Amsterdam, 1913, 15, 1130; Kent, Astrophys. 
J., 1914, 40, 337; King, ibid., 1916, 44, 169; Takamine and 
Yamada, Proc . Tokio Math. Phys. Soc., 1914, 7, 339; Merton, 
Proc. Boy. Soc., 1921, [A], 99, 101) on the structure of the lithium 
line A =6708. Under the appropriate conditions, the line appears 
to be a simple pair ; if the four components were really two pairs 
due to the two isotopes, they should always appear together with 
an invariable intensity ratio of 1 : 16. This is not in accordance 
with the experimental results. Theoretical objections are also 
raised. A. A. E. 

The Exploded-wire Spectrum of Calcium. R. A. Sawyer 
and A. L. Becker (Physical Rev., 1921, 18, 164). — By expending 
constant power on wires of varying mass of calcium and other 
elements, or varying power on wires of constant mass, spectra 
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have been obtained in which the relative intensities of the three 
calcium lines, 27, K, and A 4227, vary as in the spectra of stars of 
different classes. The calcium lines, particularly H and K , appear 
to be tremendously enhanced by the very high temperature of the 
explosion, since they appear more prominently in the spectra of 
exploded wires of other metals (in which the amount of calcium 
present must be very minute) than the spectra of the metals them- 
selves. A. A. E. 

Excitation of Atoms to Light Emission by Electron 
Collisions. R. Seeliger ( Z . Physik , 1922, 14, 197 — 200). — 
According to the Bohr theory, the passage of an electron from 
an initial to a final orbit is determined by the two probabilities, 
W and w y where W is the probability that the electron shall be 
raised from the normal to the initial orbit, and w is the probability 
of the transition from the initial to the final state. The former 
( W ) is affected by the conditions of excitation, and according to 
Franck, the latter (w) should be also dependent on the external 
conditions. To test this point, the effect of the velocity of the 
exciting electrons on the intensity of certain related mercury lines 
has been examined. Two pairs of lines, 4916 (3 5S — 2 P) and 
2857 (3-5S—2p 2 ), and 2652 (Ad 9 — 2p 2 ) and 4339 (4f— : 2P) were 
chosen, and the intensities of these measured in different parts 
of the glow-discharge. The form of the intensity curves were 
widely different for the individuals of both pairs, and the maxima 
occurred at different distances from the mercury electrode. Thus, 
in these cases, the probability of transition from one orbit to another 
is dependent on the external electric field. W. E. G. 

Mass-absorption Coefficients as a Function of Wave- 
length Above and Below the K X-Ray Limit of the Absorber. 

F. K. Riohtmyer ( Physical Rev., 1921, 17, 264 — 265). — An exten- 
sion to silver and lead, and to longer wave-lengths, of the relation 
between X-ray wave-lengths and the mass-absorption coefficient 
fi/p (for aluminium, copper, and molybdenum, cf. this vol., ii, 105). 

A. A. E. 

The Evidence Regarding the so-called 41 J " Radiation in 
the Characteristic X-Ray Spectra of the Elements. F. K. 

Riohtmyer (Physical Rev ., 1921, 17, 433 — 434). — From an examin- 
ation of the absorption of water, aluminium, copper, boron, silver, 
and molybdenum, the author concludes that, within 1%, there are 
no discontinuities in absorption suggestive of J-radiations. 

A. A. E. 


Absorption of X-Rays by Chromium, Manganese, and 
Iron. William Duane and Hugo Fricke (Physical Rev., 1921, 
17, 529 — 531). — The K critical absorption wave-lengths (Ax 10 8 cm.) 
of chromium, manganese, and iron are 2*0623, 1*8893, and 1*7377, 
respectively. The energy changes corresponding with the critical 
absorption appear to be the same for iron atoms in the bi- and 
ter-valent conditions. A. A. E. 
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The Tungsten X-Ray Spectrum with a Mica Spectrometer. 

Usaburo Yoshida and Shinsuke Tanaka (Mem. Coll. Set. Kyoto , 
1922, 5, 173 — 178). — The arrangement is essentially that used 
previously (ibid., 1921, 4, 343) and the grating constant was 
calculated from the wave-lengths of the prominent lines of the 
L-series of tungsten. With the mica spectrometer the X-ray 
spectrum of tungsten may be obtained up to the seventh and even 
to the tenth order. Eleven lines of unknown origin were detected 
on the photographs, but these might be due to reflection from the 
mica in an unknown manner. The wave-lengths of the known 
lines are in agreement with those given by Siegbahn within the 
limit of the experimental error. The existence of the line found 
by Overn at 1070 A. has been confirmed. W. E. G. 

Critical Potentials of the L-Series of Platinum. David 
L. Webster (Physical Rev., 1920, 15, 238). — The //-series must be 
regarded as consisting of three sub-series, L x (Containing the lines 
l, a 2 , a lf p 2 , p 5 , and p 6 ), L 2 (containing the lines rj, p 4 , p x , y., y 2 , and 
possibly p 3 ), and L 3 (containing the lines y 4 , y 8 , and possibly p«). 

A. A. E. 

Temperature Shift in Near Ultra-red Bands. H. M. 

Randall, W. F. Colby, and R. F. Paton (Physical Rev., 1920, 15, 
541 — 543; cf. Randall and Imes, A., 1920, ii, 570; Colby, A., 
1920, ii, 655). — Curves are given showing the absorption of hydrogen 
chloride in the neighbourhood of 3-4 y at 20°, 105°, and 250°. It 
appears that in spite of the outward shift of intensity to higher 
velocity values, no shift takes place in the fine structure. Further 
investigations at higher temperatures are in progress. A. A. E. 

The Labile Nature of the Halogen Atom in Organic Com- 
pounds. VII. Absorption Spectra of the Halogen Deriv- 
atives of some Cyclic Compounds, and their Bearing on the 
Question of an Oxygen-Halogen Linking. Hugh Graham 
and Alexander Killen Macbeth (T., 1922, 121, 2601 — 2608). 

Carbon Dioxide Absorption in the near Ultra-red. E. F. 
Barker (Astrophys. J., 1922, 55, 391 — 398). — New absorption 
curves have been obtained. The 2*7 y region, previously con- 
sidered to be a doublet, proves to be a pair of doublets, with centres 
at 2-694 y and 2-767 y (approx.). The 4-3 y band appears as a 
single doublet with centre at 4-253 y. The frequency difference 
between maxima is nearly the same for each of the three doublets, 
and equal to 4-5xlO u . Complete resolution of the band series 
was not effected, but there is evidently a complicated structure, 
with a “ head ” in each case on the side of shorter wave-lengths. 
If a linear configuration of the three atoms in the molecule of 
carbon dioxide is assumed, the moment of inertia of the molecule, 
computed from the doublet frequency difference, is 50 X 10“*°. 
This gives the distance of the central carbon atom from each oxygen 
atom as 0-97x10“® cm. Since the linear molecule could have 
only three modes of vibration, it is suggested that the two doublets 
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at 2*7 ft may correspond with two successive changes in stationary 
state for the same vibration. ' A. A. E. 

Absorption of Light by Inorganic Salts. E. F. George 
( Diss ., Ohio, 1920). — The change in absorption produced by mixing 
sulphates in solution with other sulphates is small in comparison 
with corresponding changes in nitrates, and still smaller than in 
the case of chlorides. The influence of temperature on the absorp- 
tion of solutions of mixed salts is greatest with chlorides. It 
therefore appears that Ostwald’s view that the coloured ion alone 
is effective in the absorption of light is not well founded. When 
the ratio of the absorption of the mixture to the sum of the absorp- 
tions of the component parts is plotted as a function of the wave- 
length, the resulting curve generally shows a minimum near the 
middle of the spectrum. Many of the curves are shown to be 
exponential in form. Chemical Abstracts. 

The Absorption Spectra of o-Cresolsulphonphthalein. 

W. R. Orndorff, R. C. Gibbs, M. Scott, and S. D. Jackson 
(Physical Rev,, 1921, 17,437). — o-Cresolsulphonphthalein and other 
related compounds have in neutral aqueous solutions two absorption 
bands which are modified or replaced by new bands on the addition 
of acid or alkali. In the case of a dilute alkaline solution, the new 
type of absorption is not stable, but reverts to the two band absorp- 
tion found in the corresponding neutral solution. It is considered 
that in neutral aqueous solutions the carbinol and hydrate forms 
of the phthalein are present and that on the addition of either acid 
or alkali a salt having a quinoid structure is formed. A. A. E. 

Flame Excitation of Luminescence. E. L. Nichols and 
D. T. Wilber (Physical Rev., 1921, 17, 453 — 468). — The fluorescence 
developed by certain substances, notably lime, zirconia, magnesia, 
silica, alumina, zinc oxide, some phosphorescent sulphides, and a 
number of other compounds, by contact with a hydrogen flame, 
differs from photoluminescence and from mere temperature radiation. 
A definite temperature-range exists for each substance, and the 
effect does not appear to depend on the presence of traces of activ- 
ating elements. Many substances which are strongly luminescent 
under the action of light do not respond to flame excitation. Excit- 
ation does not occur by heating in air or hydrogen or in a vacuum, 
or by contact with a jet of hydrogen while hot unless the hydrogen 
is ignited and conditions are favourable for free oxidation. The 
effect probably cannot be ascribed to the presence of H or H 3 
molecules. The spectra obtained by flame excitation have been 
examined. A. A. E. 

Chemoluminescence. I. A. A. Grinberg (J. Russ. Phys . 
Ghent. Soc ., 1920, 52, 151 — 185). — A summary is given of previous 
work on this subject, particularly on bioluminescence (cf. Radzis- 
zewski, A., 1877, ii, 345; Lenard and Wolf, A., 1888, 1000; Trautz, 
A., 1905, ii, 662; Trautz-and Schorigin, A., 1905, ii, 494; Dubois, 
A., 1913, i, 1021; Harvey, A., 1917, i, 365; ii, 436; Goss, A., 
1917, ii, 436). The light effect obtained with the system, pyro r 
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gallol-hydrogen peroxide-potassium permanganate under various 
conditions has been investigated, the intensity of the light being 
measured photographically. At 16 — 17° the greatest intensity 
was obtained with a mixture of 4 c.c. of 0 *005 AT -potassium per- 
manganate, 2 c.c. of 0*01 Jf-pyrogallol, and 2 c.c. of 3 — 12% hydrogen 
peroxide solutions. Sulphuric acid in the concentration 0*018— 
0*04% weakens the effect considerably, whilst 0*0046 — 0*026% of 
potassium hydroxide enhances it to a slight extent. T. H. P. 

Mutarotation. I. C. N. Ruber ( Ber ., 1922, 55, [JB], 3132 — 
3143). — The data with regard to the relationship of mutarotation 
to other physical changes in solution are very scanty and exhibit 
considerable discrepancies among themselves. The changes in 
refractive index and volume of a solution containing a substance 
undergoing mutarotation have now been studied. 

The index of refraction of an aqueous solution of dextrose does 
not appear to vary when the ordinary Pulfriph refractometer is 
used, but the instrument is scarcely suitable for the purpose owing 
to the impossibility of maintaining the requisite degree of constancy 
in temperature, fey means of a Hallwachs’s prism, it can, however, 
be shown that the refractive index increases slightly with age in 
the case of dextrose solutions and that the change occurs with 
immeasurably greater rapidity when a little ammonia is added to 
the solution. The method, however, does not lend itself to the 
periodical observation of the action and attention has therefore 
been directed to the measurements of alteration of volume in the 
solution. The dilatometer employed resembles essentially a 
Sprengel pyknometer. One tube is firmly closed by a small rubber 
plate and the change in volume of the solution is indicated by the 
movement of the meniscus in the other limb and measured by 
means of a microscope. A movement of 0*005 mm. can be detected 
with certainty; this corresponds with an alteration in volume of 
less than 0*0000001. The capacity of the instrument is 66*7 c.c. 
The temperature is maintained constant to within 0*001°. It is 
thus shown that solutions of dextrose in water increase in volume 
during the process of mutarotation at a rate corresponding with 
that required for a unimolecular, irreversible reaction but sub- 
sequent observations prove that in reality a state of equilibrium 
is finally attained and indicate that water possibly takes some 
part in the change. The quantitative parallelism between muta- 
rotation and change of volume makes it certain that the two 
phenomena have a common cause. 

A solution of lactose the optical activity of which diminishes 
progressively shows a gradual expansion, whereas a contraction 
is observed with a solution of maltose with increase of specific 
rotation. Galactose solution suffers a primary expansion and a 
subsequent contraction. Solutions of sucrose and mannitol which 
do not exhibit mutarotation are constant in volume. Solutions 
of the optically inactive dulcitol do not undergo change in volume. 
Acetaldehyde, in 30 per cent, aqueous solution, exhibits a consider- 
able expansion, whereas acetone under similar conditions gives 
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a marked and rapid contraction. Ethyl alcohol gives a slight 
expansion. 

The applicability of the dilatometer just described is not re- 
stricted to reactions involving mutarotation. but since changes in 
volume are probably involved in all chemical reactions, it can be 
used for the investigation of processes taking place at the ordinary 
temperature. The accuracy of the procedure is at least as great 
as that of the polarimetric or refractometric method and it has the 
great advantage that it does not necessitate the use of transparent 
and colourless solution. It has been found very useful in the study 
of the inversion of sugar by invertin and the saccharification of 
starch by ptyalin ; in each case a marked contraction takes place 
as is to be expected. H. W. 

Photochemistry of Chlorine Detonating Gas. Fritz 
Weigert and Karl Kellermann ( Sitzungsber . Preuss. Akad . 
Wiss. Berlin , 1922, 24, 316 — 320). — The early stages of the com- 
bination of hydrogen and chlorine have been investigated. It is 
shown that a characteristic streaky appearance is visible in the gas 
mixture during the time 1/100 — 1/20 second from the moment of 
excitation. A vanishingly small quantity of hydrogen chloride 
only is formed directly by the radiation, but this is followed by 
a large subsequent formation. From this result, the authors 
show that the primary reaction, contrary to many previous 
assertions, in all probability is in keeping with Einstein’s photo- 
chemical equivalent law. J. F. S. 

Photochemical Oxidation of Hydriodic Acid. Chr. 
Winther (K. Danske Vid. Medd. Math.-fys. Medd., 1920, 2, No. 2, 
1 — 28; from Chem. Zentr ., 1922, iii, 592). — In the oxidation of 
hydriodic acid solutions in thin films, the velocity of reaction was 
measured at the beginning and also in the course of the reaction. 
The effect of shaking, oxygen concentration, and wave-length of 
light was also investigated. With vigorous shaking, the reaction 
shows an increase in velocity during an induction period and then 
remains constant. The sensitiveness of the oxidative process to 
light is proportional to the absorption of tri-iodide-ion which acts 
as an optical catalyst. This is an example of “ optical autosensibilis- 
ation ” where the catalyst is actually formed by the reaction which 
it catalyses. The oxidation of leuco-compounds to dyes, the 
oxidation of pvrogallol in alkaline solution, and the oxidation of 
sodium sulphide in aqueous solution are similarly catalysed. 

G. W. R. 

Photochemical Efficiency of Absorbed Radiation. Chr. 
Winther (K. Danske Vid . Medd. Math.-fys . Medd., 1920, 2, No. 3, 
i— 35; from Chem. Zentr., 1922, iii, 592— 593).— The amount of 
eneigy absorbed in the photochemical oxidation of a certain amount 
of hydrogen iodide was found to be identical with the amount 
calculated as necessary for its activation. The absorbed energy 
is thus used exclusively for the activation of the hydrogen iodide 
molecule. The equivalence of absorbed energy and energy required 
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for activation is enunciated as a general principle in photochemical 
reactions. Certain consequences of this principle are discussed. 
Discrepancies are attributed to experimental errors or to the con- 
version of the absorbed radiation into radiation of shorter wave- 
length. G. W. R. 

The Decomposition of Hydrogen Molecules by Excited 
Mercury Atoms. G. Cario and J. Franck (Z. Physik, 1922, 
21, 161 — 166). — On the collision of excited atoms with other atoms, 
the quantum energy may be given up without light emission (cf. 
Franck, this vol., ii, 464), and chemical change may take place. 
On exposing a mixture of hydrogen and mercury to the mercury 
line 2536*7 A., the radiation was strongly absorbed, and the hydrogen 
dissociated. Powdered copper oxide was reduced, and the pressure 
of the hydrogen continuously decreased at a temperature of 45°. 
In the absence of hydrogen and mercury, no reduction occurred. 
The mercury is acting as a sensitiser. In the absence of copper 
oxide, the atomic hydrogen is adsorbed by the walls. At low 
pressures, the velocity of dissociation was very slow, and this 
behaviour indicates a short period of activity of the mercury atoms. 
The velocity of reaction increases up to 15 mm. pressure and then 
remains constant. Tungsten trioxide is also reduced, and the 
reduction is not in any way due to illumination by the light. 
Since tungsten oxide is not reduced by hydrogen below a red heat, 
it is unlikely that the phenomenon is caused by rapidly moving 
hydrogen molecules. 

The hydrogen is dissociated by mercury atoms which are in the 
2p 2 condition. Calculations show that the upper limit for the 
heat of dissociation of hydrogen is 112 Cal. W. E. G. 

Photoelectric Effect of Alkali [Metal] Vapours and a New 
Determination of h. E. H. Williams and Jakob Kunz 
(Physical Rev ., 1920, 15, 550). — The resonance potential of caesium 
vapour is 1*48 volts, whilst the ionisation potential is 3*9 volts. 
If the same amount of work is required for the breaking up of a 
neutral caesium atom by light as by moving electrons, then the 
long wave-length limit of the photoelectric effect of caesium vapour 
should be l— 318*4 fifi, according to the equation hn=eV. If this 
is found to be the case, then (1) the long wave-length limit is quite 
different for caesium metal and for caesium vapour, and (2) a new 
photoelectric method for the determination of h is available. 
Experimentally, there is no photoelectric effect in caesium vapour 
down to 313 fi/x, but the effect at 253 /i/x is very marked. 

A. A. E. 

The Photoelectric Long Wave-length Limit of Platinum 
and Silver. Otto Stuhlman, jun, (Physical Rev,, 1920, 15, 
549 — 550; cf. ibid,, 1919, 13, 109). — The photoelectric long wave- 
length limits of platinum and silver are A 0 ==284 pp and ^=325 /a/ 4, 
respectively. A. A. E. 

Soft X-Rays of Characteristic Type. E. H. Kurth (Physical 
Rev,, 1921, 17, 528—529; 18, 99 — 100). — The radiation curve of 
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aluminium shows breaks at 38 and 120 volts, corresponding with 
326 A.U. (possibly the M -series) and 103 A.U. (possibly the L- 
series), respectively. For iron, 62*8 A.U. and 48*4 A.U. appear 
to represent the extremes of tho M -series, whilst 16*3 A.U. probably 
corresponds with the i-series. There was also some indication 
of a break in the curve at 50 volts, corresponding with 247 A.U. 
Carbon yields a pronounced break at 43*6 A.U., agreeing with the 
extrapolated value for the K series. The following approximate 
figures (A.U.) are also recorded : X-series : carbon, 42*6; oxygen, 
23*8. //-series : carbon, 375 ; oxygen, 248 ; iron, 16*3 ; copper, 
12*3. M - -series : iron, 54*3; copper, 41*6. N-series : iron, 247; 
copper, 119. A. A. E. # 

Absorption of A>Rays in Crystals. Tycho E:son Aur4n 
(Medd. if. Vetenakapsakad. Nobd-Inst ., 1922, 4, No. 10, 1—6).— 
It has been shown in a previous paper (A., 1921, ii, 367) that, m 
the case of amorphous substances, the molecular absorption co- 
efficient can be calculated as a sum of the atomic absorption co- 
efficients for X-rays of the constituent elements. It is now shown 
that the same holds true for a number of crystalline substances, 
including alum, calcite, and gypsum. The observed absorption 
coefficients agreed with considerable accuracy with those calculated 
from the atomic absorption coefficients derived from a study of 
amorphous substances, and the absorption showed no variation 
in different directions in the crystals. In the cases of rock salt 
and sylvine an abnormally low absorption was observed when the 
incident rays were parallel to the principal planes of the crystal. 
This effect, which is probably due to scattering, becomes less marked 
as the angle between the direction of the incident rays and the 
principal structural planes is increased. E. H. R. 

The Durability of Radium Solutions. Aug. Becker % (Z. 
anorg. Ghent., 1922, 124, 143— 152).— The permanency of the 
radium solution is defined as its constancy in emitting emanation. 
The author found that solutions containing from 0*02 to 0*0000005 
mg. radium per gram solvent did not show any decay in eight 
years. The possible experimental error was 1%. W. T. 

Electric Furnace Experiments involving Ionisation Pheno- 
mena. Arthur S. King (Astrophys. «/., 1922, 55, 380 — 390; 
cf. Saha, A., 1920, ii, 457, 659; 1921, ii, 4, 162; Proc . Roy . Soc ., 
1921, [A], 99, 135).— Results are obtained which verify certain 
predictions due to Saha. It is shown that the intensity of the 
enhanced lines of alkaline-earth metals is decreased by the presence 
of the more easily ionised potassium and caesium. The results 
with mixed gases are such as would be expected if it is assumed, 
with Saha, that flame and enhanced lines are associated with 
neutral and ionised atoms, respectively. A. A. E. 

Thermal Ionisation of Gaseous Elements at High Tem- 
peratures. Confirmation of Saha's Theory. Arthur A. 
Notes and H. A. Wilson (Proc. Nat . Acad . /Set., 1922, 8, 303 — 
307). — On the basis of Saha’s hypothesis (A., 1920, 4 ii, 659; 1921, 
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ii, 162), the authors show that the constant, K, of the reaction 
M— M + +E~ can be calculated by means of the formula log h— 
— 5048F/T+2*5 log T— 6*56, where F is the ionisation potential 
and T the absolute temperature. From some earlier experiments 
of Wilson on the conductivity of salts in flames, it is possible to 
calculate approximately the value of K (A., 1916, ii, 72). These 
values have been calculated for the case of salts of the alkali metals 
and the value of K x 10 12 obtained both by means of the above 
formula and Wilson’s experiments. The values in brackets are 
obtained by the formula, caesium 3500 (8200), rubidium 780 (1600), 
potassium 430 (620), sodium 5*6 (6*2), and lithium 0*8 (1*4). The 
two sets of values are comparable and of the same order, and this 
is taken as a confirmation of Saha’s hypothesis. From these 
ionisation constants, it is possible to calculate the degree of ionisation 
of an element into an eleotron and an ion. J. F. S. 

Resonance and Ionisation Potentials of Helium. J. Franck 
(Z. Physik ., 1922, 11, 155 — 160). — A theoretical paper. The lines 
in the parhelium spectrum discovered by Lyman (this vol., 3, 
674) throw light on the relationship between the resonance 
and ionisation potentials, and the structure of the helium atom. 
The potentials calculated from the lines in this spectrum are in 
agreement with the experimental results of Franck and Knipping 
(A., 1920, ii, 72) and Horton and Davies (A., 1921, ii, 672), if 0*8 
volt be subtracted from these values. It is not possible that this 
divergence is due to error of observation. Reasons are advanced 
to show that the first break in the curve corresponds with the 
change 0*5#— 1*5$, and the second with two successive changes, 
0*5/8— 1*5/8-|-0*5/8— 1*55. The difference is 0*5/8— 1*5/8, and not 
0*5/8—1*55 as has been assumed. This accounts for the difference 
of 0*8 volt. 

The resonance and ionisation potentials of other gases, which 
are based on those of helium, must be reduced by this amount, 
and the following ionisation potentials are obtained after making 
this correction: H 2 , 16*4±0*25, 29*7±0*4; N 2 , 17*05±0*3, 24*7, 
30*0; HI, 12-7 ; HBr, 13*3; HC1, 13*7; HCN, 14*8. W. E. G. 

Spectroscopic Investigation of the Ionisation of Argon 
by Electron Collisions. F. Horton and Ann Catherine 
Davies (Proc. Roy . Soc. t 1922, [A], 102, 131 — 150). — The authors’ 
previous determinations of the resonance radiation, 11*5 volts, 
and ionisation, 15*1 volts, of argon (cf. A., 1920, ii, 215) have been 
confirmed by both spectroscopic investigation and current-voltage 
curves. The apparatus used resembles that developed in their 
experiments with neon (cf. A., 1921, ii, 422). The brighter red 
lines of the argon spectrum appeared simultaneously, at a point 
a few volts higher than the ionisation voltage. The first visibility 
of the lines is accompanied by a sharp increase in the current which 
is due to the neutralisation of the space charge of the emitted 
electrons near the filament. On reducing the voltage the lines 
persist to an extent which depends on the electron current. At 
moderate gas pressures, the difference between the voltages of 

30*— 2 
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appearance and disappearance of the lines sometimes amounted 
to 11 volts. On decreasing the voltage from about 25 volts, the 
lines in the " red spectrum,” A 4510*9, A 4345*3, A 4272*3, undergo 
a marked enhancement in the region of 19 to 16 volts. The 
intensity of the bright lines A 7067*5 and A 6965*8 decreases con- 
tinuously in brightness as the voltage is lowered. The “ blue 
spectrum ” requires for its stimulation higher potential differences 
across the tube. At 19 volts, the lines A 4430*4 and A 4426*2 
become visible, and with increasing voltage the intensity increases 
up to 24 volts and remains stationary until 34 volts, when the 
intensity again rapidly increases. The break at 19 volts corre- 
sponds with the removal of a second electron from an already 
ionised atom, and that at 34 volts with the double ionising voltage 
of the argon atom. The difference between the two values gives 
the normal ionising voltage. From a consideration of the minimum 
voltages at which the “ blue spectrum ” lines could be detected, 
it is shown that the Stark classification of the helium lines into 

bivalent ” and “ tervalent ” is inaccurate. The ionisation voltage 
is related to one of the M X-ray absorption limits of the elements 
in a manner analogous to that in which the helium ionisation voltage 
is related to the K absorption limits, and the neon ionisation 
voltage to the L absorption limits. W. E. G. 

Luminous Discharge in Hydrogen and Mercury and a 
New Method of Measuring Ionisation Potentials. George 
E. Gibson and W. Albert Noyes, jun. (J. Amer . Chem . Soc ., 1922, 
44, 2091 — 2106). — The authors have examined the conditions of 
stability of the luminous discharge in hydrogen and mercury, 
and the variation of the potential, E di at which the luminous 
discharge vanishes, with changes of pressure. To explain the 
phenomena observed, they put forward the hypothesis that the 
potential gradient in the portion of the tube between the cathode 
and the place where ionisation first occurs diminishes as the pressure 
is decreased until at the minimum of E d the potential drop in this 
region has fallen to a very low value, not more than a few tenths 
of a volt in the shorter tubes or more than about a volt in the 
longest tubes measured. At the higher pressures, ionisation occurs 
at regions intermediate in position between the anode and cathode, 
and as the pressure is diminished these regions recede from the 
cathode until at the minimum of E<* ionisation occurs only in the 
immediate neighbourhood of the anode. It is shown that the 
voltage at which the luminous discharge in hydrogen disappears 
in tubes furnished with heated tungsten cathodes is a function 
of the pressure for a given tube passing through a minimum value 
which is usually a simple multiple of the ionisation potential, 
30*9±0*4 volts. In mercury vapour the disappearance voltage of 
the luminous discharge is a simple integral multiple of the ionisation 
potential, 10*7±0*4 volts. J. F. S. 

Electrical Conductivity of Hydrochloric Acid and Potassium 
Chloride in Presence of Sucrose. Arthur Joseph Kieran 
(Trans. Faraday Soc., 1922, 18, 119 — 125). — Experimental deter- 
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minations have been made of the electrical conductivities at 25° 
of solutions of hydrochloric acid of concentrations ranging from 
0*05# to 0*0005# in the presence of 5%, 10%, and 20% of sucrose. 
Similar determinations were made with potassium chloride solutions 
ranging from 0*01# to 0*0005# in the presence of 10% of sucrose. 
In the latter case, the equivalent conductivity increased normally 
with increasing dilution, to an asymptotic limit. In the case of 
hydrochloric acid solutions, however, the behaviour was abnormal, 
the equivalent conductivity passing through a maximum in the 
region #/300 — #/500, dependent on the concentration of the 
sucrose, and thereafter steadily decreasing with increasing dilution. 
This abnormality was traced to the presence of minute traces of 
an electrolytic impurity (probably an organic salt of calcium) 
in all samples of sucrose. Values of m in the relation A=AV*, 
in which A and A' are respectively the equivalent conductivities 
in media of unit viscosity and of viscosity rj , have been determined 
as follows : hydrochloric acid and sucrose, 0*57 ; hydrochloric acid 
and dextrose, 0*68; potassium chloride and sucrose, dextrose, 
and glycerol, respectively, 0*73, 0*77, and 0*92. The results con- 
firm the conclusion of Kraus (A., 1914, ii, 90) that m approaches 
the value unity as the molecules of the medium become smaller 
in size and the larger the size of the ions of the electrolyte. 

J. S. G. T. 

Conductivity of Sodium Iodide in Amyl Alcohol at very 
Low Concentrations. Charles A. Kraus and J. Egbert 
Bishop (J. Amer . Chem. Soc., 1922, 44, 2206 — 2212). — Exceedingly 
pure amyl alcohol may be prepared, as follows : ordinary amyl 
alcohol was submitted to an initial fractionation and the portion 
boiling above 130° dehydrated over quicklime, after which it was 
redistilled. The product was treated with a small amount of 
sodium and the resulting solution repeated fractionated. In this 
way, amyl alcohol with a specific conductivity of 2xl0“ 8 was 
obtained and by effecting the fractionation under reduced pressure 
the specific conductivity became 1 X 10"*. Solutions made up in 
this product were not stable, but if the alcohol was subjected to 
fractional condensation under reduced pressure and the distillate 
collected in the conductivity cell a product with specific conduc- 
tivity l*4xlO r9 was obtained and solutions made up in this were 
very stable ; solutions of sodium iodide in this specially prepared 
amyl alcohol did not vary more than 0*1% in fourteen hours. 
The electrical conductivity of solutions of sodium iodide in amyl 
alcohol was measured at 18° for concentrations ranging between 
1*0 Xl0” 6 # to 17xl0~ 6 #. The mean variation of the results does 
not exceed 0*1%. In the more dilute solutions, the points conform 
to the requirements of the law of mass action within the limits of 
the experimental error. At the higher concentrations there is 
a small although constant deviation from the mass action relation. 
From an extrapolation of the curve to zero concentration the value 
11*059 is obtained for Aq and the value 2*933 xlO*" 4 for K. 

J. F. S. 
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Variation of the Electrical Conductivity among the Am- 
moniacal Derivatives of Platinous Nitrite. L. A. Tschugaev 
and N. A. Vladimirov ( J . Russ. Phya. Chem. Soc., 1920, 52, 136 — 
138). — The values of A 1000 for tetra-amminoplatinous nitrite, 
[Pt4NH 8 ](N0 2 ) 2 ; nitrotriamminoplatinous nitrite, 
[N0 2 Pt3NHg]N0 2 ; 

cm- and Jran^-dinitrodiamminoplatinum, [(N 0 2 ) 2 Pt(NH 3 ) 2 ] ; and 
potassium platinonitrite are found to be, respectively, 276*6, 96*5, 
0*95, 2*42, and 302*4. The observed value of for nitrotri- 
amminoplatinous platinonitrite, [N0 2 Pt3NH3]2Pt(NO 2 ) 4 , is 217, the 
value calculated by summation of the mobilities of the corresponding 
ions being 197*2 (cf. Tschugaev and Kiltinovitsch, T., 1916, 109, 
1286). T. H. P. 

Passivity and Over-potential. Ulick R. Evans (Trans. 
Faraday Soc., 1922, 18, 1 — 13). — It is suggested that the relative 
values of the interfacial tensions between the metal, corrosion 
product, and solution is the factor on which the protection against 
corrosion of the metal by the solution depends. The activation 
of passive metals by chlorides is related to the peptising action of 
metallic hydroxides by chlorides ; the rendering passive by chromates 
is correlated with the flocculating action of these salts. The pro- 
tective layer probably consists of a layer of oxygen atoms connect- 
ing the metal on the one side with solution on the other. Similarly, 
at a cathodically polarised electrode a layer of hydrogen nuclei 
connect the metal with the liquid, the hydrogen being probably in 
a state intermediate between the elementary and ionic forms. 
The theory is, in some respects, opposed to that of Friend (T. # 
1922, 119, 932). J. S. G. T. 

Chemical Passivity of Metals. J. Gillis (Natuurwelenschapp. 
Tijdschr., 1921, 3, 66—68). — The phenomena of passivity may not 
be explained by the formation of an oxide membrane protecting 
the metal. The most accurate optical methods — which permit 
estimation of a layer of 0*8 fiy . — fail to detect any sign of an oxide 
membrane. On the other hand, the metals which become passive 
by anodic polarisation are also those the ions of which do not 
readily discharge and precipitate on the cathode. There is, there- 
fore, a co-existence of the anodic retardation (passivity) and of 
the cathodic retardation (slow metallic precipitation); the trans- 
formation M + ZIM+® is slow in both directions. 

Chemical Abstracts. 

Thermo-electric Force, the Entropy of Electrons and the 
Specific Heat of Metals at High Temperatures. Wendell 
M. Latimer (J. Amer. Chem. Soc., 1922, 44, 2136 — 2147). — A 
theoretical paper in which the thermo-electric force of a circuit 
of two metals has been expressed in terms of the entropy of the 
electrons in the two metals. This expression has the form 

dE/dT^ f T <r 2 . dT/T- . dTIT 

. J o J 0 

where (Tj and <r 2 are the specific heats of the electrons of the two 
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metals. It has been postulated that the specific heat of a gram* 
molecule of electrons in a metal is given by the increase in the 
specific heat at constant volume of a gram-molecule of the metal 
above the equipartition value of 6/2B. On this assumption, the 
absolute value of the thermo-electric force of the potassium sodium 
couple has been calculated at 25° from values of the specific heats 
of these metals. The changes in thermo-electric force of platinum, 
iron, cobalt, nickel, gold, copper, tungsten, molybdenum, calcium, 
aluminium, magnesium, and lead against silver have been calculated 
from specific heat data for temperature differences of 100° to 700°. 
Satisfactory agreement is obtained between the calculated and 
observed values. To make these calculations, the existing data 
on the thermo-electric force have been collected; new data for 
the thermo-electric force of lead, zinc, magnesium, aluminium, 
molybdenum, and tungsten against silver have been obtained, 
and these are summarised in a thermo-electric diagram. The 
entropy of the metal electrons at low temperatures has been 
discussed and the possibility of using thermo-electric data as 
a means of determining C v for metals at higher temperatures 
pointed out. The C v curves for cobalt, iron, calcium, nickel, 
palladium, aluminium, platinum, lead, magnesium, iridium, gold, 
copper, silver, molybdenum, and tungsten have been drawn in 
agreement with existing thermo-electric data. J. F. S. 

Thermochemistry and Electromotive Force in Electric 
Elements. Jarl A. Wasastjerna ( Monograph , Helsingfors , 
1918). — A systematic, mathematical study of representative types 
of electrolytic cells, the E.M.F . being derived from the reaction 
energy and the affinity. The following results are recorded for 
the various cells, for the reaction energy, U y the affinity, A, and 
the electromotive force, E, respectively, the subscript figures 
representing absolute temperatures : (1) Cujsaturated solution 

CuIJI crystals ; Un 16296 ; A 29S 15908 ; E m 0*69. (2) Cdlsatur- 

ated solution Cdl, — Hg 2 I 2 paste|Hg; U 0 20856; A^ 20485; 
E 0-45. (3) Cu amalgam 10%|saturated solution CuS0 4 ,5H 2 0, — 
HgoS0 4 pastelHg ; U 29S 25745; A 293 16560; E^* 0-353. (4) 

H 2 fo*lN-HCl|Cl 2 ; JB7 298 1*38. (5) Pbjsaturated solution PbC^C^; 

Em 1*58. (6) H 2 |equivalent weights of FeC^ and FeClj in 
OlN-HClJPt ; A 3480 and 5220; E m 0-42 and 0*46. (7) • 

Daniell element with saturated solutions of CuS0 4 ,5H 2 0 and 
ZnS0 4 ,7H 2 0 ; U ^ 52045 ; 49488 (subtract 220 cal. for 

osmotic work); E^* 1*69. (8) Daniell element with water as 

IOOHjjO ; U Q 50350 ; A 290 50600 ; E 1*098. Cells delivering electrical 
energy, but without thermal changes, are considered, but no data 
are given. Values obtained for the Clark element are : U 0 67310 ; 
<4 288 68218 (subtract 295 cal. for osmotic work); E 2S * 1*43. 

Chemical Abstracts. 

Complex Ion Formation in Hydrochloric Acid. Ralph 
M. Hixon ( Medd . K . VetensJcapsakad. Nobel-Inst ., 1922, 4, No. 12, 
1 — 8). — If complex acids of the type H 2 CaCl 4 exist in solutions of 
* metallic chlorides in hydrochloric acid solution, a study of the 
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migration of the metallic ion when such solutions are electrolysed 
should reveal their presence. Solutions of magnesium, calcium, 
barium, and zinc chlorides at different concentrations in concen- 
trated hydrochloric acid were electrolysed for six to eight hours 
at 12 volts, and samples of anolyte and catholyte were analysed. 
The solutions of magnesium and calcium chlorides both showed 
migration of the metal towards the anode at medium concentra- 
tions, but towards the cathode at higher and lower concentrations. 
The migration towards the anode is strong evidence for the existence 
of complex ions of the type (CaG^Cl*". The observed migration 
will depend on the relative concentrations of these complex ions 
and of the simple ions Ca ++ , as well as on their migration velocities. 
At low concentrations, Ca ++ will predominate. At concentrations 
of [CaCl 2 ] approaching saturation, Ca ++ may again predominate 
owing either to the decrease in the [HC1] concentration or to the 
formation of a more complex acid (HCl)*(CaCl 2 ) y which would be 
less dissociated than the simpler acid formed at medium concentra- 
tions. E. H. R. 

The Hydration of the Lithium-ion. J. Baborovsky and 
J. Velisek (Chem. Listy , 1922, 16, 250 — 256). — A new apparatus 
suitable for determining the transport numbers and hydration of 
ions, consists of two membranes of parchment paper separating 
the central portion of the solution from the anodic and cathodic 
portions and also of an arrangement whereby the anodic and 
cathodic vessels can be disconnected and weighed with their con- 
tents. The hydration of the lithium-ion was calculated from the 
change in weights and in concentrations of the solutions around 
the electrodes. The determination of the hydration of ions by this 
method is complicated by electro-osmosis. This the authors claim 
to have measured by replacing the two parchment paper membranes 
by a single membrane and estimating the differences in the con- 
centration and specific gravity of the central portion after each 
experiment. The lithium-ion has one more moleoule of water of 
hydration than the chlorine-ion. The transport number of lithium 
in a decinormal solution of its chloride is 0-3128^0*0048. The 
authors propose that the hydration of ions should be expressed in 
terms relative to that of the hydrogen-ion (the most mobile of all) 
which would be put equal to zero. W. T. 

Electrolysis with Drops of Mercury as the Electrode. 

J. Heyrovsky (Chem. Listy , 1922, 16, 256— 264).— To study the 
electrolysis of aqueous solutions of the alkali and alkaline-earth 
metals, the author employed drops of mercury as the electrode; 
the apparatus is figured. This enabled him to determine the 
exact course of the electrolysis. Electrolysis is produced when a 
certain E.M.F. is applied the value of which is characteristic of 
each salt and depends on the logarithm of the concentration. The 
rapid increase of the current is explained by a diffusion towards 
the interior of the drop of mercury of very dilute amalgams. This 
diffusion commences because the metal has not sufficient mercury 
for combination. The author calculated the potential at which 
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the kations deposit from their normal solutions on a mercury 
cathode: lithium, —2*023; sodium, —1*860; potassium, —1*883; 
rubidium, —1*796; caesium, -1*837. The affinity of the metals 
for mercury is given by the difference between the characteristic 
potentials of polarised drops and the normal electrolytic potentials 
of the pure alkali metals. They were found to be lithium, 
1*281; sodium, 1*138; potassium 1*326; rubidium, 1*409; caesium, 
(1*60). W. T. 

Simultaneous Electrodeposition of Lead and Lead Dioxide. 

M. G. Mellon and H. F. Reinhard ( Proc . Indiana Acad . Sci ., 
1921, 181 — 188). — The amounts of lead and lead dioxide deposited 
simultaneously on the cathode and anode respectively when a 
solution of lead nitrate is electrolysed under varying conditions 
are variable when free nitric acid is present, but for neutral solutions 
a fair constancy exists in the ratios for the amounts of each of the 
two deposits to that of the quantity of silver deposited in a coulo- 
meter in the circuit. The ratios of the anode and cathode deposits 
respectively to the lead equivalent of the silver were 1*0053 (altern- 
atively, 0*990) and 0*9864. The cause of the inaccuracy has not 
been traced. Chemical Abstracts. 

Electrolytic Migration of Sodium through Glass. M. 

Pir^ni and E. Lax ( Z . tech. Physih , 1922, 3, 232 — 235). — The 
film of water which persists inside an exhausted glass tube was 
removed by the migration of sodium ions through the glass. A 
tube shaped like a lamp bulb and containing a small tungsten wire 
was exhausted and immersed in molten sodium nitrate at 450°. 
The wire was heated to a high temperature and a potential of 
200 volts was applied between the wire and the molten bath. 
Sodium ions migrated through the glass and a yellow luminescence 
was produced in the tube. The water film was displaced by this 
process and was attacked by the hot tungsten as evidenced by the 
formation of a film of blue tungsten trioxide on the tube. 

Chemical Abstracts. 

Method of Maintaining Small Objects at any Temperature 
between —180° and +20°. P. P. Cioffi and L. S. Taylor 
( J . Opt. Soc . Amer. y 1922, 6, 906 — 909). — The object is placed 
within a double-walled vacuum tube through which a stream of 
cold air, produced by the evaporation of liquid air contained in a 
Dewar vessel, is maintained. The rate of evaporation is controlled 
by means of an electric heater immersed in the liquid air, and 
determines the temperature to which the object is subjected. If 
desired, the object may be placed beyond the splayed-out end of 
the vacuum tube and an unbroken stream of cold air caused to 
flow across it by suction across the gap between the end of this 
tube and the wide mouth of a second tube connected to a vacuum 
pump. The latter tube should have a diameter about double that 
of the former and its length should be about twice that of the gap. 
The Dewar flask is preferably unsilvered, and is charged with 
liquid air through a funnel extending almost to the bottom and 



ii. 818 


ABSTRACTS 07 CHEMICAL PAPERS. 


provided with a plug of glass wool for filtering out ice and solid 
carbon dioxide. Temperature regulation may be maintained 
constant to within about 4° for many hours. J. S. G. T. 

Heat of Evaporation. W. Herz (Z. anorg . Chem. f 1922, 
124, 56 — 58). — Employing the values obtained by Young, the 
author finds that the quotients of heats of evaporation at equal 
fractions of the critical temperatures (on absolute scale) are fairly 
constant for the twenty-six organic compounds investigated. The 
quotient of latent heat of evaporation and absolute temperature is 
given for pentane at different temperatures, and remains fairly con- 
stant, 0-11 — 0*15, except in the neighbourhood of the critical 
temperature. The same was found to hold in the case of twenty- 
eight other organic compounds. Acetic acid is exceptional, this 
being probably due to association. W. T. 

The Form of the Vapour Pressure Curve at High Tem- 

G rature. I. The Curve for Lead. Christopher Kelk 
gold (T., 1922, 121, 2419—2432). 

High Temperature Investigations. XV. The Vapour 
Pressure of the Alkali Fluorides. Otto Ruff, Gerhard 
Schmidt, and Susanne Mugdan (Z. anorg. Chem. f 1922, 123, 83 — 
88). — The apparatus used was like that described by Ruff and 
Mugdan (A., 1921, ii, 485) except that iridium crucibles were 
employed. The results are given for the fluorides of sodium, 
lithium, potassium, rubidium, and caesium. The latent heat of 
evaporation calculated by means of Liempt’s equation (A., 1920, 
ii, 588) was found to be, LiF, 52-2 Cal.; NaF, 51-1 Cal.; KF, 
44*7 Cal. ; RbF, 40-4 Cal. ; CsF, 33-6 Cal. The critical tem- 
peratures calculated by the relationship T c =l 55T 7 n 0 are LiF, 
3010°; NaF, 3070°; KF, 2750°; RbF, 2600°; CsF, 2370°. 

W. T. 

Heats of Combustion and Energy of Dissociation. Walter 
Huckel (Ber. } 1922, 55, [R], 2839 — 2843). — A detailed criticism 
of the publications of von Weinberg on this subject (A., 1920, 
ii, 668, 669). 

In the final tables given by von Weinberg, only the previ- 
ously known data for HC1, HBr, and HI are independent of 
hypothesis. The values for the C— C, C~ H, C~C, CSC, C — Cl, 
C — Br, and C — I linkings depend on the equality of Qcc and Q cn 
which has not been established. All the other data depend also on 
other unproved assumptions. The value of Weinberg’s work lies 
in the fact that he has established for the first time a series of in- 
teresting relationships between the energy content of different organic 
compounds as illustrated by the scheme : (1) C ( oo)=0c-o+Qc~c» 
$( 00 )“ Qc — Qo—Ci Qc~o—Qc—o—c (2) 6$ nh Qx^x—QQcb — 3Qco 
(3) Qco — Qcn — Qcci — Qw H. W. 

The Energy of the Atomic Linkings in Diamond and in 
Aliphatic Hydrocarbons. K. Fajans (Ber., 1922, 55, [JB], 
2826 — 2838; cf. A., 1920, ii, 354). — A reply to various criticisms 



gbhbual a to physical chemistry. 


ii. 819 


in many of whioh allowance has not been made for the admitted 
uncertainty of the author’s data (cf. Huckel, A., 1920, i, 603; 
Polanyi, A., 1921, ii, 179; Swientoslawski, A., 1921, ii, 535; von 
Weinberg, A., 1920, ii, 668, 669; Thiel, A., 1920, ii, 667). 

1. Heat of sublimation of carbon and the absolute values of the 
linking energies . — In the previous paper, the heat of sublimation 
of carbon Was assumed for purposes of numerical illustration to 
be 287 Cal. Subsequently it has been shown by Kohn (A., 1921, 
ii, 302) that the heat of sublimation of carbon is 163*5 Cal. as a 
general mean of all measurements and that of diamond 168 Cal. 
The values for the most important linking energies have therefore 
been recalculated on a basis of 150 Cal. as the most probable value, 
on the supposition that carbon vapour is monatomic at 4200°, 
and that an equilibrium is established in Lummer’s experiments. 

2. The energy of the double and triple linking. — It is shown by a 
somewhat modified method that the heat of formation of a double 
or treble bond is greater than that of a single bond. Arguments 
are advanced in disproof of the criticism by Thiel (loc. cit.) that 
this conception is contrary to the known instability of substances 
with unsaturated linkings. 

3. Chemical forces in crystals. — It has been asserted by Thiel 
(loc. cit.) that the chemical forces which are operative in the form- 
ation of a crystal are essentially those of subsidiary valency. This 
dods not appear to be universally true, since the forces which hold 
the sodium chloride lattice together are identical with those which 
are operative in the vaporised salt molecule. The lattice is there- 
fore held together by main valencies and the heat of sublimation 
is of the same order as that of the dissociation of the molecules 
into the free ions. On the other hand, the lattices of many organic 
compounds, for example solid hexane, are without doubt held 
together entirely by subsidiary valencies; this is shown by the 
fact that the molecular heat of sublimation of solid hexane is only 
8 Cal., whereas the energy necessary for the disruption of the 
vaporised molecule into atoms is calculated to be 1511 Cal. The 
conception that the valency forces which unite the carbon atoms 
in the diamond lattice are identical with those uniting the carbon 
atoms of aliphatic compounds is not new; the advance made by 
Fajans consists in the exact quantitative demonstration of the 
correctness of the hypothesis by thermochemical methods. 

4. The remainder of the communication is devoted to a question 

of priority (cf. von Weinberg, loc. cit.). H. W. 

The Thermochemistry of Carbon Compounds. A. Thiel 
(Ber., 1922, 55, [2?], 2844—* 2845). — A reply to Fajans (preceding 
abstract). H. W. 

Thermochemistry of Solutions. M. Levalt-Ezersky ( J . 
Russ. Phys. Chem. Sot., 1920, 52, 108 — 113). — Simple reasoning 
from fundamental principles leads to a number of equations which 
may be combined in the form : Bq\=BQi— Q m =«fo— 

<l» m ~BRi—R mj where q l m represents the heat of dilution of a 
solution containing lOOm/^lOO 1 — ra) grams of solute per 100 grams 
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of water to the concentration Z%, and qt and gf have analogous 
significations ; Q x and Q m are the heats of solution of 100Z/(100-~Z) 
and 100m/(100— m) grams, respectively, of the solute in 100 grams 
of water; <f> m =Q m and ^j=ra(100— Z)(?j/Z(100— -m), that is, <t> m > 
corresponds with the difference between the heats of solution of 
one and the same quantity of the solute in such different amounts 
of water that solutions of 1% and m% concentration, respectively, 
are obtained; R x and R m represent, respectively, the heats of 
reaction of 100Z/(100—Z) and 100m/(100— m) grams of the solute, 
liquefied at the temperature of the experiment, with 100 grams of 
water. 

The above equation furnishes a convenient means of passing 
from the heats of solution of different amounts of a substance in 
one and the same amount of solvent to the heats of solution of 
one and the same quantity of solute in different quantities of 
solvent and from these to the heats of dilution. T. H. P. 

Effect of Variation in Weight of the Riders and Plummets 
of the Westphal Balance on the Accuracy of Specific 
Gravity Determinations. Edward A. Tschudy (J. Amer . 
Chen. Soc., 1922, 44, 2130 — 2135). — Accurate specific gravity 
determinations with the Westphal balance are possible only when 
the weight of water displaced by the plummet at 15° and the weights 
of the riders possess an exact multiple relationship amongst them- 
selves. Variations in weight of the riders which disturb this 
relationship produce errors, often of considerable magnitude, in 
specific gravity determinations. Inaccurate plummet thermo- 
meters are also a source of error. The magnitude of ordinary 
variation in weight of riders and plummets has been ascertained, 
and equations have been derived for calculating the correction 
which must be applied to any indicated balance reading to obtain 
the true specific gravity of liquids lighter or heavier than water. 
Application of the corrections for any specific system of riders 
to indicated balance readings is facilitated by the construction and 
use of correction graphs. J. F. S. 

The Degree of Molecular Polymerisation of Substances 
under Critical Conditions. J. A. Muller (Compt. rend., 
1922, 175, 760 — 761). — A table of the calculated values of the 
degree of polymerisation of a number of elements and compounds 
under critical conditions is given. All the substances included, 
with the exception of helium, undergo polymerisation to a certain 
extent; those which, under normal conditions of pressure and 
temperature, approximate in their behaviour to perfect gases are 
least affected, the values of the mean degree of polymerisation 
ranging from 1-227 in the case of hydrogen to 1-285 in that of 
nitrogen. Liquid hydrocarbons and monohalogen derivatives of 
benzene give values from 1-39 to 1*45, whilst those for esters of 
saturated monobasic fatty acids vary from 1-45 to 1-48. Nitriles, 
water, and acetic acid yield results in the neighbourhood of 2. 

H. J. E, 
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Corresponding States. W. HeezJT (Z. anorg . Chem ., 1922, 
123 , 132 — 136). — A theoretical paper in which the author in- 
vestigates whether there is a constant relationship between the 
viscosity of liquids at the same fraction of the critical temperature. 
The viscosity at one-half the absolute critical temperature is 
divided by the viscosity at seven- twelfths the absolute critical tem- 
perature. In the case of 29 non-associating liquids, the ratio is 
1*51 — 1*91. In the case of liquids which associate, the viscosity 
decreases more rapidly with increasing temperature and the ratio 
in the case of six liquids varies from 1*95 to 4*33. The author 
in the same way finds the ratio of the refractive indices at corre- 
sponding tempe ratures. The refra ctive index is calculated by 
equation n~VM+2dR L IM—dR L . In the case of 29 liquids 
the approximate constancy of the ratio showed the validity of the 
law of corresponding states. W. T. 

The Viscosity of Amphoteric Electrolytes in Solution. 

Gunnar Hedestrand (Z. anorg . Chem., 1922, 124 , 153 — 184). — 
Solutions of amino-acids are found to have a minimum viscosity at 
the isoelectric point. In the case of glycine and alanine, the viscosities 
of the anions is greater than that of the kations. Mixtures of 
glycine and alanine solutions have a viscosity which is the arith- 
metical mean of the corresponding unmixed solutions. The 
addition of neutral salts increases the viscosity of glycine and 
alanine solutions; it also displaces the minimum. The minimum 
viscosity of a gelatin solution is at the isoelectric point; the 
addition of salts increases the minimum value and at the same 
time shifts it to a lower hydrogen-ion concentration. On both 
sides of the minimum, the viscosity is decreased considerably by 
the salts. The author treated powdered gelatin with hydrochloric 
acid, and found that, on washing, a large amount of the gelatin 
went into solution; the same result was obtained by treating 
the powder with a mixture of hydrochloric acid and a salt. 

W. T. 

Effect of Surface Tension. P. 13. Ganguly and B. C. Banerji 
( Z . anorg . Chem., 1922, 124 , 140 — 142). — A stick of sodium hydr- 
oxide was held vertically in distilled water so that only one-half 
was immersed. In the absence of stirring, the part of the stick 
in contact with the surface dissolved the more rapidly. The same 
was observed in the case of sticks of potassium hydroxide, sodium 
nitrite, copper sulphate, and zinc chloride, and also of a zinc rod 
in dilute sulphuric acid. In the case of an iron rod in hydro- 
chloric acid the reverse was observed and the part further from 
the surface dissolved the more rapidly. These effects are reduced 
by lowering the surface tension by a covering of oil, and are there- 
fore assumed to be due to surface tension effects. W. T. 

Negative Adsorption. U. Calculation of the Amount of 
Adsorbed Solvent. M. A. Rakusin and Tatjana G6nke 
(Biochem. Z., 1922 , 132 , 82 — 83). — The amount of adsorbed solvent 
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can be calculated by Gurvitsch’s equation for positive adsorption 
(A., 1914, ii, 435). H. K. 

The Sorption of Saturated Vapours by Charcoal. John 
Driver and Jambs Bribrley Firth (T., 1922, 121 , 2409 — 2414). 

Salt Adsorption on Metal Surfaces. H. von Euler and 
G. Zimmerlund (Arkiv Kent. Min. Qeol ., 1922, 8, No. 14, 1 — 23). — 
Measurements have been made of the silver nitrate and potassium 
chloride adsorbed from aqueous solution by finely divided gold 
particles and by gold leaf. It has been found that the amount 
adsorbed increases with the amount of salt in solution, at first 
linearly and then tending to a maximum. At the maximum there 
is more adsorbed than would correspond with a unimolecular layer 
on the gold. Experiments are also described with mercury drop- 
ping through a calomel solution in which the amount of mercury 
in solution was determined by finding its effect as an enzyme 
poison. W. 0. K. 

Mordanting of Wool with Potash Alum. W. W. Pad don 

(J. Physical Chem., 1922, 26 , 790 — 793). — Experiments are de- 
scribed from which it is concluded that, contrary to the opinion 
of Knecht, the mordanting of wool with potash alum does not lead 
to the formation of definite chemical compounds on the fibre, but 
is strictly an absorption phenomenon in which both alumina and 
sulphuric acid are involved. J. S. G. T. 

Mordants. III. Chrome. Wilder D. Bancroft (J. 
Physical Chem., 1922, 26 , 736 — 772). — The author reviews critically 
a part of the literature, more especially the work of Liechti and 
Hummel (J. Soc. Chem. Ind ., 1893, 12 , 244) concerned with the 
use of chromic oxide as a mordant in dyeing wool, cotton, and silk. 
The following are among the conclusions drawn : from dichromate 
solutions wool first adsorbs chromic acid and this is reduced to 
chromic oxide, which is the true mordant ; within limits, increasing 
the acid concentration increases the chromic acid taken up; 
chromic acid oxidises organic compounds more readily in presence 
than in absence of wool; when wool is mordanted with chrome 
alum, a basic sulphate changing later to chromic oxide is first 
formed ; silk adsorbs chromic oxide less strongly than wool does ; 
cotton takes up scarcely any chromic oxide from chrome alum, 
but adsorbs it from an alkali solution ; there is no evidence of the 
formation of any definite compound when wool is mordanted with 
chromic oxide. J. S. G. T. 

Tungsten Furnace for Experiments on Dissociation and 
Ionisation. K. T. Compton (J. Opt. Soc. Amer., 1922, 6, 910 — 
912). — Tungsten sheet is bent into the form of a cylindrical tube 
and clampea by end pieces each consisting of a steel ring fitting 
in a split rectangular steel block. The blocks are mounted on 
water-cooled brass tubes serving as leads for the heating current. 
Short glass tubes surround the leads for purposes of insulation. 
Loops of fine tungsten Wire, drawn tightly round the cylindrical 
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tube, prevent bulging of the furnace. The central electrode 
•consists of a straight length of “ 20 mil.” tungsten wire welded to 
heavier molybdenum leads. A furnace 60 mm. overall length and 
about 5 mm. diameter was raised to a white heat by 100 amperes 
at 6 volts, and reached its melting point when a current of about 
200 amperes was employed. J. S. G. T. 

The Thermal Decomposition of Chlorine. Fr. A. Henglein 
( Z . anorg. Chem., 1922, 123, 137 — 165). — A description of the 
apparatus suitable for a reactive gas at low pressure and high 
temperature is given in detail (cf. this vol., ii, 441). The 
apparatus was tested by measuring the dissociation of bromine. 
The dissociation of chlorine was investigated at a pressure of 
1 X 10~ 6 atmospheres and between the temperatures of 700° and 
900°. The following relationship was found to hold log A r ( a tmoe0== 
— (5400/4*571 J 7 ) + 1-75 log T-4-09X 10“*T+4*726 X lQr*T*+093 
(cf. Bodenstein, A., 1916, ii, 554). The chemical constant of 
monatomic chlorine was calculated in three different ways : (1) by 
Stem’s method (A., 1914, ii, 543), (2) by the reaction Ag+JCl a = 
AgCl, the heat effect and electromotive force of which are accurately 
known, (3) by the reaction Hg + JC1 2 = HgCl . The values found 
were respectively 0*68, 0*93, and 1*50. A linear relationship was 
found to exist between the heats of dissociation of chlorine, 
bromine, and iodine and their atomic radii and other spatial and 
thermal constants. The electroaffinity of chlorine was calculated 
to be 73 cal. W. T. 

Theory of Solvates. Ja. K. Syrkin (Bull. Inst. Polyt . 
Ivanovo-Voznesensk., 1922, 6, 267 — 280). — Solvates in general and 
hydrates in particular vary in composition and are stable only 
within narrow limiting conditions, so that they must be regarded 
as transitory systems of physico-chemical character. The structure 
of a hydrate may be represented as a molecule of solute surrounded 
by an envelope of water molecules. Such of the latter as are near 
to the nucleus are held by a force approximating to chemical force, 
whereas the more remote, semi-combined water molecules exist 
under the configurational influences of chemical and kinetic forces, 
the system being in a condition of stationary thermal equilibrium. 
Hence it is possible for hydrates of different composition to exist 
in one and the same solution. This equilibrium of hydrates 
possesses a macroscopic character. The gradual variation of the 
thermal effect with the temperature confirms these views and 
distinguishes the decomposition of a hydrate from the stoicheio- 
metric decomposition of an ordinary system. The existence of 
hydration is shown also by the change in the internal pressure, 
and the work of the internal forces may be expressed as the 
mechanical equivalent of chemical affinity (cf. Tammann, “ Uber 
die Beziehungen zwischen den inner en Kraften und Eigenschaften 
der Ldsungen,” 1907, 34). T. H. P. 

Solubility of Carbon Dioxide and Nitrous Oxide in certain 
Solvents. William Kunerth (Physical Rev., 1922, 19, 512 — 
524). — In view of its bearing on the Lewis-Langmuir theory, a 
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comparison was made between the solubilities of carbon dioxide 
and of nitrous oxide between 18° and 36° in water, acetone, acetic 
acid, methyl alcohol, pyridine, ethyl alcohol, benzaldehyde, aniline, 
amyl acetate, ethylene bromide, tsoamyl alcohol, and chloroform. 
In this series, the ratio of the solubility of carbon dioxide to that 
of nitrous oxide decreases regularly from 1*34 to 0*66. The ratio 
is nearly constant for each solvent, and the temperature coefficient, 
dsjsdT, which is always negative, is in most cases nearly the same 
for the two gases. It is found that Raoult’s law does not hold 
for the solubility of gases in liquids, and that there is little, if any, 
relation between solubility and the difference between internal 
or cohesion pressures of solvent and solute. Since, however, the 
ratio of the solubilities of carbon dioxide and nitrous oxide (the 
former of which is the more active chemically, and therefore has 
the stronger polarity) varies regularly with the dielectric constant 
of the solvent, and since this constant may be taken as an index 
of the polarity of the solvent, it is suggested that polarity may be 
an important factor in determining the relative solubility of gases 
in liquids. The following figures, for carbon dioxide and nitrous 
oxide, respectively, at 20°, are abstracted from a table giving the 
solubilities expressed in c.c. of the gas under existing barometric 
pressure per c.c. of solvent : water, 0*900, 0*675 ; acetone, 6*98, 
6*03 ; acetic acid, 5*23, 4*85 ; pyridine, 3*85, 3*58 ; methyl alcohol, 
3*57, 3*32; ethyl alcohol, 2*87, 2*99; benzaldehyde, 2*98, 3*15; 
aniline, 1*38, 1*48; amyl acetate, 4*65, 5*14; ethylene bromide, 
2*27, 2*81; isoamyl alcohol, 1*91, 2*47 ; chloroform, 3*71, 5*60. 

A. A. E. 

Partition of a Substance between two Solvents and the 
Solution Field of Force. N. A. Schilov and L. K. Lepin 
[ with M. P. Jantschak] (Nachr. Phys.-Chem. Lomonossow-Ges., 
1920, 1, 1 — 103; from Che/m . Zentr., 1922, iii, 541—542). — The 
partition of a dissolved substance between two liquid phases 
changes with varying concentrations and only remains constant 
in particular cases owing to the operation of compensating factors. 
The partition does not in general depend on the solubilities in the 
individual solvents; this relationship, in fact, only holds at the 
triple point of the three phases. The isotherms for the changes 
in concentration are different for each phase and are not linear. 
The relation A;=c 1 2 /c 2 is only a particular case of the relation k= 
c i' n l c 2 == Q * c V c 2 M , where n is an integer or fraction and given by 
7i=log ^/log p 2 , Pi and p 2 being factors expressing the changes 
in the solution field of force (losungskraftfeld) depending on con- 
centration. The partition coefficient thus obtained is constant 
for many systems, excepting those where the two solvents have a 
considerable reciprocal solubility, and where chemical factors may 
play a part. G. W. R. 

Solubility of Liquids in Liquids. The Partition of the 
Lower Acids, particularly Formic, between Water and 
various Organic Solvents. Neil E. Gordon and E. Emmet 
Reid ( J . Physical Chem., 1922, 26, 773 — 789). — The partition 
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ratios at 25° of formic acid between water and the following 
respective solvents : cotton-seed oil, petroleum, benzene, toluene, 
xylene, carbon tetrachloride, carbon disulphide, and bromoform 
have been determined. In like manner, the respective partition 
ratios at 25° of acetic acid between water and either cotton-seed 
oil or petroleum, of propionic and butyric acids between water 
and cotton-seed oil have been determined. The results have been 
employed to determine the so-called solubilities of the acids in the 
solvents and vice versa. J. S. G. T. 

The Behaviour of Two Metals towards One Another when 
Dissolved in Mercury. G. Tammann and W. Jander (Z. anorg. 
Chem., 1922, 124, 105 — 122). — The authors investigated the 
affinity of one metal for another when dissolved in mercury : 

(1) by measuring the freezing-point depression of the compound 
crystals and comparing this with that of the components, 

(2) by measuring the influence of the one metal % on the E.M.F. 

concentration-curve of the other dissolved in a third more noble 
liquid metal. Thus the addition of small amounts of a more noble 
to a less noble metal has but a very small effect on the E.M.F. if 
the compound of the two metals is very highly dissociated, whereas, 
if a stable compound is formed, then a sudden change in the E.M.F. 
is caused when the concentrations of the metals correspond with 
the composition of this compound. The following intermetallie 
compounds were found to be very stable : AuZn, Mg 2 Sn, CeSn 2 , 
and Ce 4 Bi 3 , having very high affinity constants. AuZn K— 
34x10? Mg 2 Sn X=1 x 10 10 . CeSm, K= lxlO 40 . Ce 4 Bi 3 K= 
3xl0 120 . Cf. water X=4-6xl0 78 . Others were very highly 
dissociated in solution in mercury; for example, compounds of 
gold with cadmium and lead, of silver with zinc and cadmium, of 
copper with zinc and cadmium. W. T. 

Systems in which Metals Crystallise. John L. Haughton 
and G. Winifred Ford (Trans. Faraday Soc ., 1922, 18, 112 — 
118). — Of the twenty-nine elements the crystalline structures of 
which have been determined by X-ray analysis, five only are 
exceptions to the rule that all elements of the same periodic series 
crystallise in the same system. In nearly every case, alloys which 
form a homogeneous series of solid solutions right across the 
equilibrium diagram, crystallise in the same system. There 
appears to be no relationship between the changes which occur in 
the physical properties of metals at the melting point and the 
crystalline habit of the metals. A possible exception occurs in 
the case of the electrical resistivity of the metals in the odd series 
of group 5. J. S. G. T. 

Solutions, Suspensions, Colloids. N. P. Peskov (Bull. 
Inst. Polyt. Ivanovo-Voznesensk ., 1922, 6, 73 — 99). — The theoretical 
considerations developed by the author lead to the following con- 
clusions. The modern doctrine of colloids deals with a conception 
of heterogeneity which is totally different from that assumed by 
the doctrine of phases, but is identical with the molecular-kinetic 
view of the universe ; the latter is termed the generalised conception 
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of heterogeneity. The notion of dispersion current in the chemistry 
of colloids* must be regarded as composed of two different con- 
ceptions, distinguished as qualitative and quantitative dispersion. 
The former of these is synonymous with the generalised conception 
of heterogeneity referred to above, and has no special bearing on 
t systems represented by suspensions, colloids, and solutions. The 
latter, possessing a dimensional character, differs from the idea 
of a phase only in that the latter is characterised by the spacial 
magnitudes of its separate elements. Thus all systems to which 
the term quantitative is applied must be considered to be polyphasic. 

Physical theories of colloids in general postulate that : (1) sus- 
pensions, colloids, and true solutions are systems, the qualitative 
differences between which may be regarded as functions of their 
degrees of dispersion, (2) colloids represent typical polyphase 
systems, and (3) all the characteristic properties of colloids are 
merely the results of the magnitudes of the molecules. The logical 
objection to such theories is that they accept as results of the 
doctrine of dispersion the hypothetical assumptions on which 
this doctrine is based. 

The author considers that only careful investigation, from all 
points of view, of the process of coagulation and of the adsorption 
phenomena accompanying them will decide the question of the 
heterogeneity of colloids in their normal condition. T. H. P. 

Electrical Colloid Synthesis. Sven Bodforss and Per 
Fr5lich (Roll. Chem. Beihefte, 1922, 16 , 301—340). — Svedberg’s 
method of synthesis of colloids has been investigated for the case 
where the induction coil current is replaced by a high tension 
symmetrical alternating current and the dependence of the amount 
of dispersion on the dimensions of the oscillation circuit determined. 
The dispersion of copper, tin, lead, zinc, antimony, aluminium, 
silver, magnesium, bismuth, and thallium by Svedberg’s method 
and the present method has been compared, and it is shown that 
for the more easily dispersed metals the present method is inferior 
to the original Svedberg method, the yield being about one-half 
to two-thirds that obtained by the older method. In the case 
of the harder metals, the dispersion is about the same by both 
methods. Alloys belonging to the systems lead-tin and antimony- 
zinc have been dispersed by the present method and the sols pro- 
duced examined. J. F. S. 

Winkelblech’s Phenomenon or Pseudo-extraction and its 
Importance in Colloidal Chemistry. New Methods of 
Extracting Solids. K. Charitschkov {J. Russ . Rhys. Chem . 
Soc ., 1920, 52 , 96 — 107). — Winkelblech (A., 1907, ii, 17) found 
that when certain pseudo-solutions are treated with various non- 
aqueous solvents insoluble in water, the solid disperse phase passes 
partly or completely into the liquid, non-aqueous phase, through- 
out which it becomes distributed in the form of a gel. This pheno- 
menon is usually regarded as a special case of adsorption, but the 
results obtained on examining different combinations of disperse 
phases and non-aqueous solvents are completely incompatible 
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with this view. The effect seems to be due rather to mechanical 
seizure of the molecules of the solid phase by disintegrated liquid 
drops of lower specific gravity or to attraction of these molecules 
to the bottom by molecules of a heavier liquid. 

Prom a pseudo-solution of gelatin part of the sol may be drawn 
to either the surface or the bottom of the liquid by treatment with 
light petroleum, chloroform, carbon disulphide, etc., and owing to 
the resemblance of the phenomenon to extraction the author terms 
it " pseudo-extraction.” 

For the velocity of transport of the molecules, Lewis’s formula, 
F=2r 2 5($—AS 1 )/9r/, should be valid, S and 8 ^ being the specific 
gravities of the solid and liquid phases, r the radius of the molecules, 
and 7] the coefficient of viscosity, but greater exactitude would 
be attained by addition of the term, 2r 2 S(S—d)l9rj , d denoting the 
specific gravity of air. 

The fact that sols of silicic acid, Prussian blue, and almost all 
metals remain unchanged when treated with light petroleum, 
benzene, and similar liquids is explained on the assumption that, 
for certain values of 8 and 8 1 the magnitude of V will be negative, 
the specifically lighter molecules of air and light petroleum being 
then not in a condition to draw upwards the heavier molecules 
of the sols of metals and various oxides. 

The results of experiments on the pseudo-extraction of gelatin, 
agar-agar, and sodium oleate show that the quantity of the colloidal 
substance thus extracted is not proportional to the concentration ; 
when the latter is very high, no pseudo-extraction takes place. 
For every disperse phase, the phenomenon appears to exhibit an 
optimum concentration and an optimum temperature. In no 
case, however, is it possible to remove by pseudo-extraction the 
whole amount of a sol occurring in the disperse phase. The excess 
above the normal proportion of potassium hydrogen tartrate or 
sodium sulphate present in supersaturated solution is withdrawn 
instantaneously from the latter by shaking with light petroleum. 
The same occurs when an aqueous alcoholic solution of sucrose is 
similarly treated, but in this instance the sucrose withdrawn partly 
redissolves in the aqueous alcoholic layer on prolonged keeping of the 
system after being shaken with the light petroleum. T. H. P. 

General Method for Obtaining Gels of Inorganic Salts, 
and its Relation to Theories of the Colloidal State. K. 

Chaeitsohkov («7. Russ. Phys. Chem . Soc 1920, 52, 91 — 96). — 
Treatment of a solution of sodium (potassium, etc.) naphthenate 
in a hydrocarbon containing exoess of naphthenic acid with 
hydrogen chloride or carbon dioxide yields colloidal sodium chloride 
or carbonate. With heavy metal salts of naphthenic acid, which 
dissolve readily in benzene, toluene, or light petroleum, excess 
of naphthenic acid is not required ; colloidal cupric and mercuric 
chlorides, etc., are obtainable in this way. The naphthenic acid 
may be replaced by oleic acid. The products formed show 
Brownian movement and the corresponding ultramicroscopic 
appearance. The sol first formed rapidly undergoes coagulation 



ii. 828 


ABSTRACTS OF CHEMICAL PAPERS. 


but not throughout its entire mass, part remaining in a condition 
of pseudo-solution detectable ultramicroscopically. 

Treatment of ferrous sulphate in the above way results in the 
formation of a white precipitate which, as oxidation proceeds, is 
gradually converted first into a black sol of triferric tetroxide and 
ultimately into a brown sol of ferric oxide. The action of hydrogen 
chloride on ferric naphthenate yields, not ferric, but ferrous 
chloride, the hydrogen chloride acting as a reducing agent under 
these conditions. 

These and allied phenomena do not appear to be explicable by 
any of the existing theories of the colloidal state, or by von Wci- 
marn’s crystallisation theory, which is generally accepted. Neither 
this author’s formula for expressing the course of separation of 
precipitates, nor that given by Nemst to indicate the velocity with 
which a precipitate forms round centres of crystallisation, takes 
into account the attraction or affinity between solvent and solute, 
which constitutes an important factor ; in many cases, the whole 
process of crystallisation is the resultant of the force uniting the 
molecules and the affinity of the latter for the solvent. 

The author regards gels and sols as the extreme and final stages 
of the interactions between solid and liquid phases, intermediate 
stages being represented by crystals of various degrees of symmetry. 

T. H. P. 

Sensitisation of Coagulation Processes : Colloids as 
Indicators of Photo-electric Effects. N. P. Peskov (Bull. 
Inst. Polyt . Ivanovo-Voznesensk ., 1922, 6, 101 — 104).— Anthracene 
is found to exert a sensitising action on the coagulation of sols 
of arsenic trisulphide, platinum, and carbon, but it is not known 
if this action is exercised towards all sols or if it is limited to those 
carrying a definite charge. The action does not depend on 
chemical transformation of the anthracene or on its fluorescence, 
but lies in the electronic transpositions taking place in the system 
under the influence of insolation. Hence colloids constitute a 
new type of indicator for photo-electric effects. Reference is 
made to the various possible interpretations of the mechanism of 
the coagulation of colloids under the sensitising action of 
anthracene. T. H. P. 

Flocculation by Mixtures of Electrolytes. H. Freundlich 
and P. Scholz (Roll. Chem. Beihefte , 1922, 16, 267— 284).— The 
authors have confirmed the results of Od&i, to the effect that the 
coagulating properties of a salt are diminished or destroyed by the 
presence of a second salt, but in contradiction to Oden they have 
also found that the reduction is not due to a diminution of the 
kation action by the anion but rather to an antagonism between 
the kations. The antagonistic action is measured by mixing 
0d6i s sulphur sol with a quantity of an electrolyte insufficient 
to cause flocculation and then determining the quantity of a second 
electrolyte necessary to effect this change. In the case of ion 
pairs with strong antagonism such as magnesium-lithium, or 
magnesium— hydrogen, the coagulation value of the magnesium 
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is a whole number multiple of the value obtained when the coagul- 
ation is effected by magnesium alone. The anions have also an 
influence in the diminution of the coagulation value in the order 
citrate" > sulphate" > chloride'. Definitely hydrophobic sols, such 
as Weimam’s sulphur sol and Donau’s gold sol, do not exhibit 
the above-named phenomena. In these cases the coagulation 
values of sols containing electrolytes are always less than those of 
the pure sols ; that is, the action of the two electrolytes is additive, 
as is to be anticipated from the coagulation hypothesis of hydro- 
phobic sols. In these cases also, the coagulum cannot be peptised 
by electrolytes. The behaviour of Oddn’s sulphur sol is probably 
to be connected with its distinct hydrophilic character; that is, 
with the hydration of the micellae. In the case of arsenic sulphide 
sol, a certain antagonism is observed for salts such as lithium 
chloride and magnesium chloride. J. F. S. 

Coagulation of Manganese Dioxide Sol. by Different 
Electrolytes. Phani Bhusan Ganguly and N. R. Dhar (J. 
Physical Chem., 1922, 26, 701 — 714). — The coagulative powers of 
different electrolytes on manganese dioxide sol do not follow the 
Schulze-Hardy law, namely, the higher the valency of an ion the 
greater its precipitating action on a colloid. Changes of concen- 
tration of the sol alter the relative order of the electrolytes when 
arranged according to their coagulative powers. Coagulative 
power is not purely a function of valency, but is more a specific 
property of the ions, and is influenced, among other factors, by 
the time allowed for coagulation and the presence of anions. 

J. S. G. T. 

Rdle of the Hydrogen-ion Concentration in the Precipita- 
tion of Colloids. Hermann V. Tartar and Zalia Jencks 
Gailey (J. Amer. Chem. Soc. y 1922, 44, 2212 — 2218). — The effect 
of the hydrogen-ion concentration on the precipitation of mastic 
and gamboge sols by solutions of acids and salts has been inves- 
tigated. It is shown that acids cause precipitation at the same 
hydrogen-ion concentration irrespective of the concentration of 
the colloid. The negative ion of the acid is without effect. Various 
potassium and ammonium salts precipitate the sols at the same 
concentration provided that the hydrogen-ion concentration is 
kept approximately constant. The precipitating values of the 
salts vary directly as the concentration of the colloid at the same 
hydrogen-ion concentration. The stabilising or peptising effect 
of the ion bearing a charge similar to that of the colloidal particle 
is shown to be very limited if it exists at all. J. F. S. 

Soaps and Proteins. II. Colloid Chemistry of Soap 
Manufacture, Analogies in the Colloid Chemistry of Soaps, 
Albumins, and Tissues. HI. Colloid Chemical Behaviour 
of Fatty Acids and their Derivatives and the Analogous Be- 
haviour of Neutral Proteins and their Derivatives. Martin H. 
Fischer [with George D. McLaughlin and Marian 0. Hooker] 
(KolL Chem . Beihefte , 1922, 16, 99 — 179 ; cf. this vol., ii, 430). — 
A continuation of previous work. The principles of the hot and 
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cold processes in the soap industry are described. The significance 
of some of the constants of oils and fats, such as the density, 
saponification number, the iodine number, and the Reichert-Meissl 
number, is pointed out. The physical properties of soaps are 
discussed. An account of experiments on the systems, globulin- 
water, globulin-sodium hydroxide, globulin-acid, globulin-metallic 
chloride, gelatin-water, gelatin-alkali hydroxide, gelatin-acid, and 
gelatin-salt is given and peptisation and coagulation are discussed. 
The theory of poisoning by ammonium and heavy metal salts is 
discussed and it is shown that these substances combine with the 
protoplasm with the formation of compounds which are much 
less hydrated than the normal protoplasm compounds, and that 
this constitutes the poisoning. Reproductions of a large number 
of photographs, illustrating the experiments, are contained in an 
appendix to the paper. J. F. S. 

Action of Anions, particularly the Hydroxyl-ion, on the 
Colloidal Condition of Night-blue. S. Akamatsu (Kolloid Z ., 
1922, 31, 209 — 215). — The effect of various anions on the surface 
tension of solutions of night-blue has been investigated to ascertain 
whether or no the position of the hydroxyl-ion in the activity 
series found by Traube (A., 1912, ii, 740) is correct. This series 
places the hydroxyl ion after the halogen ions instead of in the 
most active position as was expected. The surface tension of 
0*2% solutions of night-blue containing concentrations varying 
from N/10 to N / 1000000 of potassium iodide, bromide, chloride, 
nitrate, thiocyanate, chlorate, sulphate, hydroxide, and dihydrogen 
phosphate has been measured. It is shown that the addition of 
the various electrolytes causes the surface tension to rise to a 
maximum and then to fall to a value approaching the water value 
with decreasing concentration of the added electrolyte. The 
measurements showed that the hydroxyl ion is the most active 
of all anions and that the reason for the position given to it by 
Traube lies in the fact that he took as his concentration of hydroxyl 
ions the concentration of the hydroxide added. In the present 
work the concentration of the hydroxyl ion has been measured 
electrometrically. J. F. S. 

The Equilibrium between some Organic Substances. 

H. Hammersten (Arkiv Kent. Min . Geol ., 1922, 8, No. 16, 1 — 14). — 
The equilibrium constant, K , for the reaction between phenyl- 
hydrazine and acetone or acetaldehyde has been investigated by 
the solubility method of Euler and Svanberg (A., 1921, i, 68), 
and also by the measurement of the refractive indices of the 
solutions. The various results are not very consistent, but in the 
case of acetone-phenylhydrazine the value of K appears to be about 
7 — 9x 10 ” 4 , and in the case of acetaldehyde-phenylhydrazine about 
1 <K W. O. K. 

The Solubility of Calcium Carbonate in Water in Equilib- 
rium with a Gaseous Phase containing Carbon Dioxide. 
Yukichi Osaka (Mem. Coll . Sci . Kyoto, 1922, 5, 131—141).— 
The solubility of calcium carbonate in water has been calculated 
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from the data given by McCoy and Smith (A., 1911, ii, 379). It 
is assumed that carbon dioxide dissolved in water is a much stronger 
acid than acetic acid (cf. Strohecker, A., 1916, ii, 622, and Pusch, 
A., 1916, ii, 477, 657) and that the gas is only slightly combined 
with water. The apparent first dissociation constant and the second 
dissociation constant of water are taken as 3*50 X 10” 7 ,and 4*91 X 10“ u , 
respectively; and the solubility product of calcium carbonate 
(calcite) at 25° was calculated to be 7*24 xlO* 9 . The solubility 
of calcium carbonate in water, in the presence of carbon dioxide, 
is given by C=[Ca*']+ 1 — y/2y[HC0 3 '], where y is the degree of 
dissociation of calcium hydrogen carbonate, assuming that the 
solution is ionised to the same extent as that of calcium acetate 
of the same concentration. Formulae are given for the relationship 
between *[Ca"], and [HC0 3 '], and the partial pressure of carbon 
dioxide. W. E. G. 

The Propagation of Explosion Waves in Ghses contained 
in Tubes of Varying Cross-section. Colin Campbell (T., 
1922, 121, 2483—2498). 

Limits for the Propagation of Flame in Vapoury-Air 
Mixtures. II. Mixtures of More than One Vapour and Air 
at the Ordinary Temperature and Pressure. Albert 
Greville White (T., 1922, 121, 2561—2577). 

The Velocity of the Action of Oxygen, Hydrogen Sulphide, 
and the Halogens on Metals. G. Tammann and W. KOster 
(Z. anorg . Chem., 1922, 123, 196 — 224). — When iodine, chlorine, 
or air acts on a metal, a variety of surface colours is formed, 
and these colours give the rate of thickening of the film of com- 
pound formed (cf. A., 1920, ii, 248). The rate of chemical action 
is high but diffusion of the gas through the film of compound is 
slow. In the case of iodine, the rate is inversely proportional 
to the thickness of the film and is independent of the temperature. 
There is in the case of the action of iodine on silver a change in 
the velocity at 145° which is the transition temperature of silver 
iodide. In the case of the action of moist air containing chlorine 
and bromine on copper, silver, and lead there is a parabolic relation- 
ship between the time of action and the thickness of film. The 
same holds in the case of the oxidation of metals. At high tem- 
peratures oxidisable metals are almost immediately covered with 
a thin film of oxide which protects the metals. 

Hydrogen sulphide reacts rapidly with copper and manganese, 
more slowly with silver, and still more slowly with lead. Iron, 
cobalt, nickel, chromium, antimony, bismuth, tin, aluminium, 
zinc, and cadmium show no change after several days’ contact 
with the gas. The action of air on copper-zinc alloys was also 
investigated. W. T. 

The Formation of Oxides of Multivalent Metals from 
their Hydroxides. Hans von Euler and Ulf von Euler 
(Z. anorg . Chem ., 1922, 124, 70 — 80). — The temperature-coefficient 
of the coagulation of albumin is very high, the rate being doubled 
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for an increase of temperature of 2°. The rate of dehydration 
of copper hydroxide was measured at different temperatures. The 
temperature-coefficient was very high, as in the coagulation of 
albumin, but was found to decrease with increasing temperature 
40 — 45°=3*0 for 5°, 55 — 60°= 1*8. The results were not in 
agreement with Arrhenius’s formula (A., 1889, 1103), which led 
the authors to the conclusion that the dehydration consists of 
several reactions. The rate of dehydration was measured colori- 
metrically. The isoelectric points for copp er hy droxide is 3 X 10" 13 
as obtained from the equation I~VK S . K w /Kj,. W. T. 

Velocity of Hydrolysis of Ethyl Acetate. Herbert S. 
Harned and Robert Pfanstiel (J. Amer. Chem . Soc. 9 1922, 44, 
2193 — 2220). — The unimolecular velocity constants of the hydro- 
lysis of ethyl acetate in the presence of hydrochloric acid of many 
concentrations have been accurately determined at 25°. A solution 
of the general equation for the velocity of hydrolysis has been 
obtained and the velocity constants have been calculated by the 
general equation. In four series of measurements, it has been 
found that the curve of the velocity constants divided by the 
molecular concentration of hydrochloric acid against log c v where 
c 1 is the molecular concentration of hydrochloric acid, shows a 
minimum at 0-07 — 0*08iV^-acid. This is similar to the curve of 
the individual hydrogen-ion activity coefficient against logCj, 
which has a minimum at 0*15 — 0-18JV-acid. It has been shown 
that the velocity constant divided by the product of the activities 
of the hydrogen ion and the water molecule is not a constant 
at different acid concentrations but has a maximum at OSJV- 
hydrochloric acid. Some factors which may cause this deviation 
from constancy have been suggested. The kinetics of the hydro- 
lysis of ethyl acetate are very complex, but the authors are of the 
opinion that the evidence obtained in the present work shows that 
the method employed is in general the correct method of attacking 
this problem. J. F. S. 

Velocity of Inversion of Sucrose as a Function of the 
Thermodynamic Concentration of the Hydrogen-ion. 

Harold A. Fales and Jacque C. Morrell (J. Amer . Chem. Soc ., 
1922, 44, 2071 — 2091). — The velocity of hydrolysis of sucrose by 
solutions of sodium hydroxide, acetic acid, and hydrochloric acid 
of various concentrations has been determined at 35° and the 
thermodynamic hydrogen-ion concentration has been calculated 
from E.M.F. determinations of the reaction mixtures at the same 
temperature. It is shown that the addition of sucrose to solutions 
of hydrochloric acid causes a definite increase in the thermo- 
dynamic concentration of hydrogen-ion over the whole range of 
concentration of the acid. In the case of acetic acid, a maximum 
increase in hydrogen-ion concentration is observed which diminishes 
as the concentration of hydrogen-ion decreases, on the addition 
of sucrose. The addition of sucrose to sodium hydroxide appears 
to cause an increase in the thermodynamic concentration of 
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hydrogen-ion. The thermodynamic concentration of hydrogen- 
ion in the system remains appreciably constant during the course 
of the inversion process. The velocity of inversion of sucrose by 
hydrochloric acid is proportional to the thermodynamic concentra- 
tion of hydrogen -ion only for the limited range of concentration 
of acid which lies between O’OliV^ and 0-001N. The bimolecular 
velocity constants, reduced to unit thermodynamic hydrogen-ion 
concentration, arc constant with changing concentrations of sucrose 
only for each molecular concentration of hydrochloric acid between 
0-01V and 0*3 N. These constants vary considerably for different 
concentrations of acid. Evidence is adduced which shows that 
for acetic acid, the undissociated molecule is not a positive catalyst 
in the inversion process ; or that there are other factors entering 
here which have never been considered. With strong acids, the 
inversion process does not appear to be strictly unimolecular, 
especially in the early periods of the reaction. Within the limits 
of the concentrations of the reactants used, no appreciable change 
in volume was noticed when the solutions of hydrochloric acid 
and sucrose were mixed. J. F. S. 

Generator Gas Equilibrium at High Pressures. Karl 
Jellinek and Alois Diethelm (Z. anorg. Chem ., 1922, 124, 203 — 
229). — The electric furnace employed was a modification of that used 
by Nernst ( Z . Elektrochem ., 1907, 13, 52) ; it allowed measurements 
to be carried out at 1300° and at 150 atmospheres. The reaction 
C+C0 2 2CO was investigated between 800° and 1000° at 
pressures up to 50 atmospheres. Various forms of charcoal were 
employed, and the equilibrium, which was well defined, was practic- 
ally the same in each case, and again the same in the case of 
graphite. The law of mass action was obeyed at all pressures. 
The integration constant of the reaction isochore of generator gas 
equilibrium was found to be 3-876 ; this agrees well with the value 
calculated by means of Nernst ’s heat theorem (3-80). The authors 
show that the maximum work of this reaction is equal to the heat 
effect if the reaction is carried out isotherm ally and reversibly and 
if the excess of oxygen has the same pressure as the carbon dioxide 
formed. W. T. 


Catalytic Activity of Copper. O. W. Brown and C. O. 
Henke (J. Physical Chem ., 1922, 26, 715 — 727). — In continuation 
of previous work (this vol., i, 445), the authors have investigated 
the catalytic reduction of nitrobenzene to aniline by hydrogen in 
the presence of copper catalysts prepared by the reduction of the 
precipitated oxide. Sabatier’s conclusion that a catalyst so pre- 
pared is more efficient than one prepared from an ignited nitrate was 
confirmed. By the use of the former catalyst, much lower rates 
of supply of hydrogen may he used without reduction in yield, and 
the reaction may be carried out at a much greater rate. The best 
temperature for carrying out the reduction was found to be about 
260 . A small amount of iron in a copper catalyst prepared from 
an ignited oxide prevents the rapid decrease in activity of , the 
vol. exxn. ii. 31 .y 
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catalyst. Copper deposited on asbestos was found to be capable 
of effecting the reduction at a much greater rate per gram of copper 
than copper alone, but with high rates of supply of nitrobenzene, it 
quickly lost its activity. Copper on asbestos is a better catalyst 
than an equal volume of copper on pumice. J. S. G. T. 


Selective Activation of Alumina for Decarboxylation or 
for Dehydration. Homes Adkins (J. Amer. Chem. Soc ., 1922, 
44, 2175—2186). — Alumina has been preferentially activated for 
decarboxylation or for dehydration by modifying the method of 
preparation. This has been accomplished by obtaining aluminium 
hydroxide and hydrated alumina by precipitation from its salts or 
esters in water or xylene solution, and by preparing it by the action 
of water vapour on aluminium alkyl oxides, both in the pure state 
and when the latter are impregnated in pumice. The extent to 
which selective activation has been accomplished is indicated by 
the following figures, which give the relative “ ethylene efficiency 9 
of the variously prepared catalysts with ethyl acetate vapour at 
465° : 34 , 38 , 41 , 50 , 107 , and 150 . The catalysts indicated were 
prepared as follows : by melting aluminium tsopropoxide on pumice 
and exposing to moist air for eighteen hours ( 34 ); as last, but 
aluminium isobutoxide was used ( 38 ) ; by the action of moist air 
on aluminium methoxide ; this was used as compressed tablets and 
contained traces of mercury ( 41 ) ; alumina from aluminium butoxide 
supported on pumice as above ( 50 ) ; tablets made from the precipit- 
ate produced by the action of hydrochloric acid on solutions of 
sodium aluminate ( 107 ) ; and tablets made from alumina obtained 
by the action of water on aluminium amalgam ( 150 ). An 
hypothesis has been advanced in which it is considered that the 
catalytic activity of alumina is conditioned by its molecular porosity, 
or the distances between the aluminium atoms and this, in part, is 
determined by the size, shape, and position of the radicles attached 
to the aluminium when the aluminium compound passes into the 
solid state. All the experimental evidence obtained with alumina 


catalysts is in complete harmony with this hypothesis. In terms of 
this hypothesis, it is held that decarboxylation is favoured by large 
pores in the alumina and that ethylene formation is favoured by 
small pores, large and small referring to units of molecular 
dimensions. The work of Milligan and Mead (this vol., ii, 447) on 
the dehydration and X-ray pattern of aluminium hydroxide is 
discussed in its relation to oatalytically active alumina. The results 


obtained by Palmer (A., 1921, ii, 542), in the use of electrolytic 
copper and copper by reduction for the hydrogenation of alcohol, 
are explained on the basis of the hypothesis noted above. Of. 
Langmuir (this vol., ii, 629). J. F. S. 


The Influencing of Catalysts and Specifically Active 
Catalysts. Karl W. Eosenmtjnd and F* Zetzsohb ( Ber ., 1022, 
55, [B], 2774).— A reply to Abel (cf . Rosenmund and Zetzsche, A., 
1921, if, 320, 392, 393 ; this vol., ii, 41 ; Abel, A., 1921, ii, 542 ; this 
vfal., ii, 28). H.W. 
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Kinetics of Inductive Processed : Sch5nbein T s Reaction. 

A. V. Pamfilov and N. N. Petin (Bull. Inst . Polyt . Ivanovo * 
Voznesensk,- 1922, 6, 221 — 231). — The authors discuss previous work 
published on the influence of ferrous oxide on the liberation of 
iodine from an iodide by the action of hydrogen peroxide, and give 
the results of their own experiments on this reaction. It -is found 
that not only the velocity of the initial stage of the reaction, but 
also the nature of its dependence on the concentration of the iron 
salt and on the corresponding acidity are completely different 
according as the iron is in the ferric or the ferrous condition. The 
liberation of iodine by ferric oxide or hydrogen peroxide separately 
is considerably accelerated when the two reactions occur together, 
and the velocities of the separate, and that of the combined, reactions 
increase with increase of the concentrations of all the components ; 
the acidity of the medium is of comparatively little influence, but 
in general accelerates the reaction. 

On the other hand, in neutral and faintly acid media the reaction 
is accelerated more by ferrous oxide than by ferric oxide in low 
concentration, but for definite conditions of concentration the 
reaction is retarded by increasing the concentration of the ferrous 
oxide either absolutely or in relation to the potassium iodide ; this 
retardation is observed also in an acid medium. Increase in the 
acidity also retards the reaction considerably. This phenomenon 
disappears when the concentration of the potassium iodide increases 
and the solution is rendered strongly acid, especially as liberation 
of iodine by the acid becomes pronounced under these conditions. 

Hence the diminution in the sensitiveness of Schonbein’s reaction 
in a neutral medium caused by increase in the concentration of the 
catalyst (cf. Meissner, “ Untersuchungen fiber den Sauerstoff,” 
1868, 78 — 80; Struve, Z. anal. Chem 1869, 8, 319) is not for- 
tuitous but holds generally, both in acid and in neutral solutions. 
The results of replacement of the acid by the corresponding con- 
centration of a sulphate show, as was found by Brode (A., 1901, ii, 
443) for ferric-ions, that the influence of increased acidity is not to 
be referred to diminished concentration of the ferrous ions and that 
the hydrogen-ions must here play a part. 

The mechanism of the action of ferrous oxide, typical of inductors 
in general, is probably based on its spontaneous oxidation, and the 
retarding influence exerted on the reaction by acidity is related to 
the great stability of ferrous-ions in an acid solution. T. H. P. 

Union of Hydrogen with Acetylene Derivatives. XV. 
Velocities of Catalytic Reactions. J. S. Zalkind (J. Buss. 
Phys . Chem. Soc., 1920, 52, 199 — 211). — The author discusses the 
results obtained by various investigators on the course f oflowed by 
reactions occurring under the influence of enzymes and other 
catalysts. The general conclusion drawn is that, even when 
catalysts so chemically simple as palladium and platinum are used, 
t hC course of the reaction is often quite complex, and that no 
essential difference exists between the actions of these simple 
catalysts and those of enzymes. In both cases, it is necessary to 

31—2 
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assume the formation of intermediate compounds between the 
catalyst and the reacting compounds, although with regard to the 
means by which such intermediate compounds are formed — whether 
by chemical reaction or by simple adsorption — opinions differ. 
Adsorption phenomena may, indeed, exhibit complex character and 
a sharp distinction between adsorptive and chemical phenomena is 
scarcely possible. T. H. P. 

Speculations concerning the Positive Electron. [Sib] Oliver 
Lodge ( Nature , 1922, 110 , 696 — 697). — According to Larmor’s 
theory, the positive and negative electrons can only differ in one 
being the mirror-image of the other. No positive electron in this 
sense has yet been discovered. Both positive and negative electrons 
are supposed to be extremely mobile, and the forces between them 
immense, so that they instantly bind themselves together into a 
compact and stable structure consisting of several thousands of 
each kind, the simplest and lightest of these composite structures 
being the hydrogen nucleus or proton. The proton for the first time 
allows a negative electron to revolve round it without being absorbed 
into its composition. On the mirror-image hypothesis, however, 
it becomes difficult to explain why only negative electrons should 
occur in the satellite systems ; that is, why some atoms should not 
have nuclei with a surplus of negative charge, and be attended by 
positive electrons. The case of a number of primary electrons, both 
positive and negative, is considered. If, in the many possible ways 
of structural packing, something less than half the atomic nuclei 
formed were of the kind with positive satellites, whilst the other 
approximate half were of the negative satellite variety, the two 
classes would speedily combine with great violence and thereby 
form the tight-packed and stable nuclei of heavier atoms, until the 
complexity was too great to ensure stability. The combination of 
nuclei would cease only when they were protected by a screen of 
similar electrons, of which the sign might be positive or negative, 
but could not be both ; that is, the resulting atoms could not be of 
opposite varieties. Thus the outlying satellites are all of one sign, 
either in every case or in so vast a preponderance of cases that no 
exceptions are, as yet manifest. The free lifetime of the less plentiful 
variety would be too brief for ordinary detection, but it is suggested 
that by means of the shattering of nuclei and rapid methods of 
detection, the composite nature of the proton may possibly be 
demonstrated by the emission of something fractional of extreme 
instability. In this connexion, attention is directed to the fact that 
the atomic bombardment of aluminium yields particles of specially 
long range. A. A. E. 

Motions of Electrons in Argon and Hydrogen. J. S. Town- 
send and V. A. Bailey ( Phil Mag., 1922, [vi], 44, 1033—1052; cf. 
this vol., ii, 277, 494). — Further measurements have been made of 
the movement of electrons in argon and hydrogen, and in mixtures 
of the two gases, in a uniform electric field. The velocity of the 
electrons (W) in the direction of the eleotric force, their mean 
velocities of agitation in the gas (u), their mean free path (i), the 
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loss of energy on collision with a gas molecule ( K ), and the factor 
(k) by which the energy of agitation of an electron exceeds the 
energy of a molecule of gas at 15°, are given for varying values of 
Z/p, where Z is the fall in potential in volts, and p is the gas pressure 
in millimetres. The loss in energy of an electron on collision with 
a molecule of argon is extremely small. When moving with a 
velocity of agitation of 12*6 X 10 7 cm. per sec., the fraction of energy 
lost by an electron on collision with a molecule is l*6x 10~ 6 in argon, 
5 X 10" 2 in nitrogen, and 4 x 10” 2 in hydrogen, and the corresponding 
mean free paths are 0*147 cm. in argon, 0*029 cm. in nitrogen, and 
0*035 cm. in hydrogen, the gases being at 1 mm. pressure. 

In the case of argon, whereas W increases steadily with increase 
in Z/p 9 u increases to the constant value, 20*7 xlO 7 cm. per sec. 
Between the values of Z/p 9 1*25 — 15, the velocity of agitation 
remains practically constant, whilst the loss of energy on collision 
steadily increases. This is due to a large loss in energy in collisions 
with velocities greater than the mean. The free path of an electron 
in argon at I mm. pressure has a maximum value of 1*6 cm. for 
the velocity 3*75 x 10 7 cm. per second, whereas the mean free paths 
of nitrogen and hydrogen show minima in the neighbourhood of 
8x 10 7 cm. sec. The large increases in the mean free paths of the 
electrons as the velocity diminishes are very striking. 

The addition of argon to hydrogen, whilst reducing W, the velocity 
in the direction of the electric force, scarcely affects u y the mean 
velocity of agitation of the electrons. This is in agreement with the 
small loss in energy on collision with a molecule of argon. The mean 
free paths in argon, for velocities of agitation less than ll*5xl0 7 
cm. per second, were found by measurement of the mean free paths 
in mixtures of hydrogen and argon. W. E. G. 

The Motion of Electrons in Carbon Dioxide. M. F. Skinker 
(Phil. Mag ., 1922, [vi], 44, 994 — 999). — The apparatus used was 
similar to that of Townsend and Bailey (cf. this vol., ii, 277, 494). 
Curves are given comparing the speed of electrons in carbon dioxide, 
nitrogen, and hydrogen. Values for the mean free path of the 
electron, its speed in the direction of the electric force, its velocity 
of agitation, and the proportion of energy lost on collision with 
a molecule of gas, are tabulated against different values of Z/p (cf. 
Townsend and Bailey, preceding abstract). A sudden increase in 
the loss of energy which occurs on collision between an electron and 
a molecule of carbon dioxide is observed between the velocities of 
agitation 13 X 10 7 and 15 X 10 7 cm. per second. W. E. G. 

The Constitution of the Chemical Elements. Friedrich 
WAchter (Z. anorg . Chem., 1922, 123, 1 — 13). — A theoretical paper. 
The author assumes that the light ether is a ponderable gas, an 
atom of which has a mass 1 /1800 the mass of an atom of hydrogen. 
He regards the elements as different condensation forms of the light 
ether, the number of ether atoms in an atom of any element being 
1800 times the atomic weight of the element. This is applied to the 
atomic heat of elements and to the speotral lines. W. T. 
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The Disintegration of Chemical Elements* Friedrich 
WXghter (Z. anorg. Chem., 1922, 123, 14— 30).— A theoretical 
paper. The author assumes that hydrogen and helium atoms are 
made up of light ether atoms, and that other elements are built 
up of hydrogen and helium atoms. He then endeavours to explain 
the disintegration of the radio elements. W. T. 

Electronic Structures of Atoms. Maurice L. Huggins 
(J. Physical Chem ., 1922, 26, 601 — 625) —A theoretical paper in 
which the Lewis hypothesis of valency and atomic structure is 
assumed to be correct for the lighter atoms. The evidence in 
favour of a tetrahedron of electron pairs, rather than a cube of 
single electrons, being the most stable arrangement for the valency 
shell of these atoms, is put forward. It is shown how the stability 
of such an arrangement may be the result of the deviation of the 
force law between two electrons from Coulomb’s law at small 
distances. The chief requirement for this purpose is that as two 
electrons approach each other, the repulsion between them reaches 
a maximum at a distance of the order of magnitude of 1 A., the 
force then decreasing, for a considerable proportion of the remain- 
ing distance at least. As a result of a law of this type, whenever 
two electrons, forming part of an atomic shell, are forced close 
enough together, they come still closer to each other, that is, the 
pair off, and similarly from three pairs aided by the attraction of an 
atomic nucleus and the repulsion of other electrons, triplets are 
formed. Based on this assumption and on the idea that the electrons 
in an atomic shell tend to place themselves opposite the centres of 
the faces of the imaginary polyhedron formed by the electron 
groups in the next underlying kernel shell, an arrangement of 
electrons is obtained for each element in each valency stage, with 
a few exceptions which have not yet been deduced. These arrange- 
ments conform with the known properties of the elements, and 
account for the periodic relationships in a simple and logical manner. 

J. F. S. 

Bohr’s Model of the Hydrogen Molecules and their 
Magnetic Susceptibility. K6tar6 Honda (Nature, 1922, 110, 
664—665). — Since, according to Lange vin, hydrogen molecules 
should have a paramagnetic susceptibility, it has hitherto been 
assumed that Bohr’s model does not explain the diamagnetic 
property of the gas. The actual diamagnetic susceptibility, as 
determined by Son4, is shown to lie between the two values cal- 
culated when the validity of Bohr’s model is assumed in the case 
of n+n '= 1 and n+w'=2, where n and n' are the azimuth and 
radial quantum numbers. A. A. E. 

The Normal Helium Atom and the Quantum Theory. 

J. H. Van Vleck (Phil. Mag ., 1922, [vi], 44, 842 — 869). — A study 
is made of the Kemble model of the helium atom. In this model 
the two electrons are arranged with axial symmetry. The energy 
of this atom has been computed, and the calculation has given a 
value of 20-7 volts for the ionisation potential, instead of 25*4 
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demanded by experiment, the discrepancy being slightly greater 
than for the Bohr model. It does not seem possible to devise a 
satisfactory symmetrical model of helium based on the conventional 
quantum theory of atomic structure. W. E. G. 

The Neuburger Nuclear Model. Maximilian Camuxo 
Netjburgbr ( Physikal Z., 1922, 23 , 389). — A reply to Meitner 
(cf. this vol., ii, 702). The author’s model of the structure of the 
atomic nucleus is not dependent on the existence of isohelium in 
the free state. The nuclear formula requires, however, that groups, 
composed of three hydrogen nuclei and an electron, shall be capable 
of existence in the nucleus itself. W. E. G. 

Negative Valency and Co-ordination Number. E. A. 

Schilov (Bull. Inst. Polyt. Ivanovo-Voznesensk ., 1922, 6, 281 — 
290). — The most pronounced negative affinity is accompanied by 
non-metallic properties, so that, if it is assumed that negative 
affinity is the result of a tendency of the rings of Valency electrons 
to attain saturation, it becomes necessary to make the supple- 
mentary assumption that only non-metallic rings of a special type 
exhibit such tendency. It is suggested that the origin of complex 
compounds may be represented on an analogous principle, co- 
ordinative affinity arising as a result of the tendency towards 
saturation of non-dissociating, non-metallic atomic skeletons. 

T. H. P. 

Quanta of the Ideal Monatomic Gas. K. Schaposchnikov 
(Bull. Inst. Polyt. Ivanovo-Voznesensk., 1922, 6, 105 — 124). — A 
mathematical paper, in which the quantum theory is applied to 
gases at high and at low temperatures. T. H. P. 

Chemical Constants of some Diatomic Gases. J. R. 
Partington (Phil. Mag., 1922, [vi], 44 , 988 — 993). — The in- 
vestigations of Sackur (cf. A., 1913, ii, 128), and Tetrode (Ann. 
Physik, 1912, [iv], 38 , 434 ; 39 , 225) on the chemical constants 
of monatomic gases have been extended to the case of a hypothetical 
diatomic molecule. In the first case considered, the gas molecule 
is assumed to consist of two identical atoms rigidly attached to 
each other at a fixed distance apart. The method of calculation 
is based on generalised statistical mechanics, and it is shown that 
the following equation holds over a certain range of temperatures, 
(7=2*5 log M+2 log K +12*730, where Z= radius of gyration 
and M the molecular weight. This gives values for the chemioal 
constants <7 o# =l*001, (7^=0*904, and (7^=— 2*255. On acoount 
of the very small mass and diameter of the hydrogen molecule, 
hvdrogen should behave in a manner intermediate between that 
of a monatomic and a diatomic gas. In the second oase, that of 
two different atoms rigidly bound together, it is necessary to add 
log 2 to the above equation, and (7^=1*205, and (7*0= 1 * 263 . 
These results are in all cases of the right order. W. E. G. 

A Naur Apparatus for Washing Gases. A. Ernst (Chem. 
Listy, 1923 , 16, 274 — 276 ). — The tube leading the gas to be purifie4 
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into the washing bottle is surrounded by a long spiral, along which 
the gas has to make its way and is thus well washed. The tube 
leading in the gas and the spiral are easily removed from the vesseL 

W. T. 

Protection of Brass Weights. J. J. Manley (Phil. Mag., 
1922, [vi], 44, 948 — 960). — The method introduced by Faraday 
for protecting iron from rust has been employed for protecting 
brass weights. A satisfactory method of procedure is to cover 
the weight with a thin film of linseed oil, and heat it, appropriately 
supported in a covered “ vitreosil ” crucible or closed muffle, until 
the weight assumes a golden tint. The protecting film which is 
formed is tough and may be polished. The weight of 1 sq. cm. of 
normal film is 0-00005 gram. W. E. G. 

Lecture Experiments with Hydronitric [Hydrazoic] Acid 
and the Trinitrides [Azides]. A. W. Browne and A. B. Hoel 
(J. Amer. Chem. 8oc. y 1922, 44, 2116 — 2119). — A series of lecture 
experiments with azoimide is described which includes the follow- 
ing. Nitridation of hydriodic acid : 5 c.c. of hydriodic acid (d 1-5)) 
are placed in a 15 cm. test-tube and 1 c.c. of 1% hydrazoic acid 
is added when both iodine and nitrogen are liberated according to 
the equation N 3 H+2HI=NH 8 +N 2 +2I. This experiment illustrates, 
the similarity between hydrazoic acid and hydrogen peroxide. 
Nitridation of hydrochloric acid : 5 c.c. of hydrochloric acid are 
treated with 1 c.c. of 1% hydrazoic acid and raised to the boiling 
point for one minute ; the contents of the tube are then poured 
into 2 J litres of water containing starch and potassium iodide, when 
the free chlorine liberates iodine. The reaction is represented by 
the equation N 3 H + 2HC1 = NH 3 + Cl 2 + N 2 . Formation of potassium 
manganate by the action of potassium azide on manganese dioxide, : 
0-5 gram of finely powdered potassium azide and 0-5 gram of man- 
ganese dioxide are mixed and gently heated in a 100 c.c. porcelain 
crucible covered by a 200 c.c. crucible. The reaction is violent 
and proceeds with a hissing noise and the emission of numerous: 
sparks. When the reaction has moderated, the larger crucible is. 
removed and the heating continued for a short time. After cooling 
the mass, it is thrown into 2 J litres of water, when the green solution 
produced speedily changes to that of a permanganate solution. 
In this experiment it is advisable that the operator should not come 
too close to the crucible at the commencement of the experiment. 
Detonation of silver azide by means of a fuse consisting of paper 
impregnated with potassium azide : Silver azide, prepared by 
adding a dilute solution of silver nitrate cautiously to 25 c.c. of a 
1% solution of hydrazoic acid, filtering and washing with water, 
is made into a thin disk 18 mm. diameter and 1 mm. thick, while 
still moist. This is then stuck on a piece of filter-paper prepared as 
follows : a strip 0-5 — 1-0 cm. wide and 0-25 — 0*50 metre long is 
painted on a filter-paper by means of a small brush dipped in a 
5% aqueous solution of potassium azide and dried. The disk of 
silver azide is attached to one end of the strip and the whole 
thoroughly dried. The dried paper is then suspended and a glowing 
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splint brought in contact with the end of the strip removed from 
the silver azide ; the combustion gradually progresses toward the 
silver azide, which finally detonates with a sharp report. J. F. S* 


Inorganic Chemistry. 


Diffusion of Hydrogen and Helium through Silica Glass 
and other Glasses. G. A. Wi ll iams and J. B. Ferguson (J. 
Amer. Chem. Soc., 1922, 44, 2160 — 2167). — The rate at which 
hydrogen and helium, respectively, leak into evacuated tubes of 
silica glass, pyrex glass, and Jena glass has been determined at a 
series of temperatures and pressures. It is shown that silica 
glass is permeable to hydrogen at high temperatures. The perme- 
ability is proportional to the gas pressure and is an exponential 
function of the temperature. It becomes appreciable at 300°. 
Silica glass is similarly permeable to helium, and this is easily 
measurable at 182°. At 600°, the permeability for helium is 
about twenty-two times that for hydrogen. Neither pyrex glass 
nor Jena combustion glass was found to be permeable to hydrogen, 
but apparently hydrogen reacts with pyrex glass causing it to 
blacken. At 610 s , pyrex glass is permeable to helium. The 
permeabilities of a number of samples of glass have been deter- 
mined and the results compared with those of Wiistner (Ann. 
Phys., 1915, [iv], 46, 1095) and others. J. F. S. 

The Solubility of Oxygen in Various Organic Solvents. 

Franz Fisoher and Georg Pfleiderer (Z. anorg. Chem., 1922, 
124, 61 — 69). — The solubility was determined by pumping the 
gas from the saturated solution by means of a mercury-air pump 
and measuring the amount obtained. The results embodying the 
solubility of oxygen in sixteen organic solvents are tabulated ; the 
specific gravities and vapour pressures are also given. W. T. 

A New Form of Ozoniser. H. N&mecek (Chem. Liaty, 
1922, 16, 276). — Two stout copper wires serve as electrodes in a 
horizontal glass cylinder, the arrangement being such that the 
distance between the electrodes can be varied. The energy can 
be obtained by means of a Rhumkorff’s coil or an electric machine. 

W. T. 


Hydrophobic and Hydrophilic Sols of Sulphur. H. 

Freundlich and P. Scholz (Kott. Chem. Beihefte , 1922, 16, 234 — 
266). — The behaviour of the hydrophobic and several hydro- 
philic sols of sulphur has been compared. As a markedly hydro- 
phile sol, that investigated by Oden, and prepared by the inter- 
action of hydrogen sulphide and sulphur dioxide, and by the 
decomposition of thionic acids, has been considered, and as a 
hydrophobe sol, that propared by Weimam by pouring an alcoholic 

31 * 
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solution of sulphur into water, is considered. The Weimam sulphur 
sol has been shown to be completely hydrophobic ; it is negatively 
charged and is coagulated by electrolytes according to the general 
laws concerning the coagulation of hydrophobic sols, namely, the 
strong influence of the absorbability and valency of the kations, 
the strong effect of the hydrogen-ion, and the slight effect of the 
hydroxyl-ion. The sols may only be prepared in relatively small 
concentrations, the coagulum is not peptised by washing with 
water, and the sols may be preserved for a day or two only. In 
keeping with Oden’s results, the coagulation of Oden’s solis markedly 
different from that of Weimam’s sol, as is demanded by its greater 
hydrophilic behaviour. The difference is mainly shown in the 
following points : (i) alkali salts have a ten to twenty times weaker 
coagulating action than with Weimam’s sol; (ii) the lyotropic 
series of the kations is well defined ; lithium-ions have a very weak 
coagulating action, whilst sodium-, potassium-, rubidium-, and 
c»sium-ions are markedly and increasingly stronger; (iii) acids 
have a still weaker coagulating action than the alkali salts; (iv) 
alkalis convert the Oden sol into one which has similar proper- 
ties to the hydrophobic Weimam sol. The assumption that the 
micellae of Weimam’s sol consist of A-sulphur and those of Oden’s 
sol of u-sulphur is insufficient to explain these differences; 
for neither the behaviour towards acids nor that towards bases 
is in the least explained by the above assumption, whilst a 
very possible explanation is that Oden’s sol contains penta- 
thionic acid, whereas Weimam’s sol does not. The presence of 
pentathionic acid in Oden’s sol is proved by the following data : 

(i) the acid can be detected in the filtrate from coagulated sulphur 
by the fact that on the addition of alkali more sulphur is deposited ; 

(ii) prolonged action of alkali on coagulated sulphur or sulphur 
micellae brings about the formation of thiosulphate; this action 
is brought about by ammonia without the sulphur itself being 
markedly attacked. It is probable that the pentathionic acid is 
adsorbed in the sulphur particles, since this substance is very 
difficult to remove by washing. The quantity of pentathionic 
acid bound to the sulphur is found to be 0*1— 0*7 millimol. per 
gram of sulphur. The influence of pentathionic acid on the stability 
of Od4n’s sol is explained as follows. This acid has a constitution 
which is closely related to that of water and sulphur and therefore 
it facilitates the formation of micellae, which, in addition to sulphur 
and pentathionic acid, contain large quantities of water. The 
greater water content of Oden’s sol is manifested by its greater 
transparency when compared with Weimam’s sol of equal sulphur 
content. The m icellae are to be represented in Oden’s sol by the 

^ I 

formula S.OgHgSrO/', and in Weimam’s sols by T ? n . The 

h 2 o 

structure of the micellae of Oden’s sol explains the behaviour 
on coagulation as regards the following points : (i) alkalis de- 
compose the pentathionic acid, whereby the loose combination 
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between the sulphur and water is also disturbed and converted 
into one which is similar to that of the Weimam sol; (ii) acids 
have such a feeble coagulating power because they increase 
the stability of the pentathionic acid and produce more penta- 
thionic acid from the pentathionates which may be present. The 
structure also is in keeping with the fact that hydrogen sulphide 
has an action on the sol similar to that of the alkalis ; that is, it 
converts it into an hydrophobic sol which is much less stable 
because the pentathionic acid is decomposed by hydrogen sulphide 
with separation of sulphur. Further, sols of the same nature as 
Oden’s sol are obtained by reactions which produce both sulphur 
and pentathionic acid ; for example, the decomposition of sulphur 
monochloride by water : 5S 2 C1 2 + 6J3 2 0 = 5S + H^Og-f 10HC1. The 
stability of Oden’s sol, which is due to pentathionic acid, does not 
depend on the charge of the micellae. Whether or no Oden’s sol 
contains S n cannot be definitely answered, although the yellow 
colour of the sol makes it extremely likely that this variety of 
sulphur is present. J. F. S. 

The Existence of Sulphur Tetroxide. Friedrich Meyer, 
Gustav Bailleul, and Gerhard Henkel (Her., 1922, 55, [H], 
2923 — 2929). — The experiments described owed their origin to a 
desire to examine Berthelot’s sulphur heptoxide more fully, and 
as a considerable quantity of the product was desired, the original 
method was modified by submitting a current of sulphur dioxide 
and oxygen to the silent electric discharge instead of working 
with a fixed volume of the gases. Contrary to Berthelot’s state- 
ments, the product which is formed does not appear to have an 
appreciable vapour tension even at 20°. The crystalline substance 
described by Berthelot is only formed when analysis shows that 
sulphur trioxide is present in excess. On the other hand, an 
amorphous product is obtained the analyses of which sometimes 
agree with the formula, S 2 0 7 , but sometimes show more oxygen 
than is required by this expression. The latter substance has 
been prepared in a specially designed discharge tube (which is 
figured in the original), which is so constructed that it is sufficiently 
small and light to be weighed on an analytical balance, that it can 
be evacuated and kept vacuous, and has little dead space. The 
material, thus prepared in the tube from sulphur dioxide and 
oxygen, is weighed and analysed in situ. For the latter purpose, 
it is treated with an aqueous solution of potassium iodide with which, 
at a sufficiently low temperature, it reacts with unexpected slow- 
ness and with the liberation of a very small proportion of oxygen. 
The latter is measured together with the liberated iodine and 
sulphuric acid. The highest stage of oxidation yet reached corre- 
sponds with the formula, S0 8 ,2S0 4 . The autnors, however, do 
not consider that this product represents the most highly oxidised 
form of sulphur which is possible, since in their work up to the 
present the imparted energy has not been sufficiently great in 
proportion to the volume of gas employed. 

It appears possible that Berthelot’s sulphur heptoxide is a 

31* — 2 
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mixture of sulphur trioxide and sulphur tetroxide in equimolecular 
ratio. H. W. 

The Isotopes of Selenium and some other Elements. 

F. W. Aston ( Nature , 1922, 110, 664). — Very satisfactory mass- 
spectra have been obtained in the case of selenium by vaporising 
the element in the discharge tubes. Selenium is shown to consist 
of six isotopes, giving lines at 80, 78, 76, 82, 77, and 74, respectively, 
in decreasing order of intensity. The results agree with the atomic 
weight as determined by chemical methods, and measurement of 
the lines shows no detectable deviation from the whole-number 
rule. The mass spectra of cadmium and tellurium could not be 
obtained by this method, but the experiments have incidentally 
shown that chlorine has no isotope of mass 39, and that aluminium 
is a simple element of mass 27. Two new isotopes of xenon, 124 
and 126, making nine in all, are found to exist in minute amounts. 
The first of these is isobaric with tin, and the selenium lines 78, 
80, and 82 are isobares of krypton ; it is noted that all isobares so 
far discovered have even atomic weights. A. A. E. 


Action of Compounds of Nitric Oxide and Hydroxylamine 
on Trisodium Arsenite. A. Gutmann (Ber. y 1922, 55, [JB], 
3007 — 3012). — The oxidation of sodium arsenite to arsenate 
by sodium benzenediazoxide (which is not effected by the fso- 
diazoxide) has been attributed previously to the presence of a 
reactive, labile quadrivalent oxygen atom (A., 1912, i, 397 ; 1915, 
i, 127) ; an extension of the observations to a series of derivatives 
of nitric oxide and hydroxylamine indicates that sodium arsenite 
is a specific reagent for active oxygen. 

Nitric oxide oxidises sodium arsenite in accordance with the 
equation: 2N0+Na 3 As0 3 =N 2 0+Na 3 As0 4 ; a similar change 
occurs when an excess of sodium arsenite is added to a solution 


of nitric oxide in freshly prepared, strongly alkaline potassium 
sulphite solution. Nitrosobenzene does not react with sodium 
arsenite at the atmospheric temperature but at the temperature 
of the boiling water-bath gives azoxybenzene and sodium arsenate. 


The constitutions 


are suggested for nitric oxide 


and nitrosobenzene, respectively. Sodium nitroprusside does not 
appear to react with sodium arsenite. With hydroxylamine, the 
reactions NH 2 ’0H+Na 3 As0 3 :=Na 3 As0 4 4-NH 3 and 3NH 2 *OH= 
NH 3 +N 2 +3H 2 0 occur concurrently, p - Pheny lhy droxylamine gives 
sodium arsenate, aniline, and azoxybenzene, 4NHPh*OH+ 

Na 3 As0 3 =Na 3 As0 4 +2NH 2 Ph+0<C^p^+2H20, whereas the iso- 


meric p - aminophenol is inactive, p - E thy lhy droxylamine , on the 
other hand, appears to give only arsenite and ethylamine. 
Dimethylaniline-A- oxide and sodium arsenite readily yield dimethyl- 
aniline and sodium arsenate. Quinine- V-oxide similarly gives 
quinine and sodium arsenate ; the two oxides are therefore peroxidic 
in character. H. W. 
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Properties and Structure of Pemitric Acid. Iv. Trifonov 
(Z. anorg . Chem., 1922, 124, 123 — 135). — Pemitric acid is formed 
by the action of hydrogen peroxide on an acidified nitrite solution ; 
low temperature and low concentration are not essential for its 
formation. Above 70°, it decomposes rapidly. The per-acid can 
be estimated by the addition of potassium bromide in dilute solu- 
tion, and the liberated bromine estimated by means of a potassium 
iodide solution. The author finds that the reaction of formation 
is represented by the equation 2HN0 2 +3H 2 0 2 +(n,— -1)H 2 0= 
N 2 0 fl ,7&H 2 0+3H 2 0, and not as given by Rasehig (Ber., 1907, 
40, 4585) or Schmidlin and Massini (A., 1910, ii, 498). 
It thus receives the formula N0 2 *0*0*N0 2 ,nH 2 0. The reactions of 
pemitric acid with some organic compounds are given. W. T. 

Phosphorus. W. Marckwalj) and K. Helmholtz ( Z . anorg. 
Chem., 1922, 124, 81 — 104). — The authors find, the melting point 
of scarlet phosphorus to be 592*5±0-5°, and the critical tem- 
perature of the yellow modification to be 720-6°. Rapid cooling 
of phosphorus vapour deposits a mixture of the yellow and scarlet 
forms; slow cooling deposits the pure yellow modification. To 
explain this the authors assume that phosphorus vapour at 900° 
and 120 mm. pressure consists of P 4 molecules and 10% P 2 
molecules. On cooling, the P 2 and P 4 molecules combine to form 
the complex molecules of scarlet phosphorus and this is to a 
certain extent deposited. Slow cooling, however, allows the scarlet 
phosphorus vapour to change into the vapour of the vellow form. 
The phenomenon observed on cooling liquid scarlet phosphorus is 
explained as follows. The liquid contains molecules of yellow 
(P 4 ) and scarlet (P*) phosphorus in equilibrium: ?iP 4 mP«. 
Above 592*5°, most of the molecules are P 4 and on rapid cool- 
ing these solidify, giving the yellow variety. Slow cooling allows 
of a change of equilibrium to the right and therefore a deposit 
of the scarlet form on solidification. It is shown that the crystals 
isolated from a melt of the scarlet variety are identical with Hittorf ’s 
phosphorus. Black phosphorus changes into the scarlet form on 
being heated at 575°. W. T. 

The Toxic Properties of Commercial Ferrosilicon. N. 

Kurnakov and G. Urasov (Z. anorg . Chem., 1922, 123, 89 — 
131). — Commercial ferrosilicon has been found to evolve poisonous 
and explosive gases. The alloys containing about 50% silicon, 
which is attacked by water, are very dangerous. The authors 
found that a solid phase of variable composition, lebeauite, makes 
its appearance in iron-silicon alloys with 33*4 to 100% by weight 
of silicon ; lebeauite solidified at 1245°. Lebeauite can form ternary 
and quaternary solid solutions with phosphorus and aluminium. 
The ternary solid solutions (Fe,Si,P, and Fe,Si,Al) of lebeauite are 
stable towards water. The quaternary solution (Fe,Si,Al,P) is, 
however, attacked by water, phosphine being evolved. Ferro- 
silicon with less than 33*4% silicon in y-iron can dissolve phos- 
phorus and aluminium to the extent of 1*7% and 3%, respectively. 
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These ternary and quaternary solid solutions resist the action of 
water. Calcium phosphide will not dissolve in solid or liquid 
ferrosilicon. W. X. 


The Mechanism of the Formation of Silane from Mag- 
nesium SHicide. I. Robert Schwarz and Erich Konrad 
(Her., 1922, 55, [J3], 3242 — 3262). — The decomposition of magnesium 
silicide by aqueous hydrochloric acid leads ultimately to the pro- 
duction of a solid, white substance, H 2 Si a 0 3 , which shows all the 
properties of dioxodisiloxan. The substance, however, cannot be 
a primary product of the decomposition of the silicide, but is to 
be regarded as the final result of a series of intermediate reactions 
which cannot be followed in purely aqueous solution. Attempts 
are therefore made to arrest the reaction at intermediate stages 
by replacing the water to a greater or less extent by alcohol. Under 
these conditions, monosilane is not evolved during the first period 
of the action, and the solid product contains magnesium, which 
cannot be removed by washing, but is free from chlorine. It is a 
colourless substance (the usual brown tint is due to admixed ele- 
mentary silicon) which explodes on contact with air, yielding 
silicon and silicon dioxide, is decomposed by water, decolorises 
potassium permanganate and alcoholic bromine, and reduces silver 
nitrate. Analysis of it gives the ratio Si : Mg : H=1 : 2 : 2. The 
primary hydrolysis of magnesium silicide may therefore be expressed 
by the equation : Mg:Si:Mg+2H*OH=H«Si(Mg'OH) 2 . In these 
circumstances, not more than 15% of the silicon actually present is 
found in the solid product, whilst also none escapes as monosilane. 
The remainder is found as a stable alcohol sol of silicic acid. A 


second reaction must therefore have occurred, possibly in accord- 
ance with the scheme : Mg 2 Si+4HCl+2H 2 0=4H 2 -f2MgCl 2 +Si0 2 , 
whereby account is rendered of the evolution of hydrogen. Ap- 
proximately 10% of the magnesium silicide is decomposed in 
accordance with the first and about 90% in accordance with the 
second equation. 

Many attempts have been made by varying the concentration 
of the alcohol and shortening the period of the action of the acid 
on the silicide. to isolate other compounds intermediate between 


the primary product and the ultimate silicoformic anhydride. 
With increasing dilution of the alcohol, the production of silanes 
increases, but very little definite information is afforded by analysis 
of the solids. They can only be regarded as mixtures formed by 
further hydrolysis of the primary product, which they resemble 
in their ready inflammability on exposure to air. It appears prob- 
able that the initial product suffers further hydrolysis in two 


directions such as are suggest 

2H-OH=2Mg(OH) 2 +SiH 4 

2MgCl 2 +2H 2 0+SiH 2 0+2H a . 

Magnesium silicide is prepa 
of finely-divided, ignited qu 


ed by the schemes : SiH 2 (Mg*OH) 2 + 
and SiH 2 (Mg*0H) 2 +H 2 0+4HCl= 


atmosphere of hydrog< 
of the silicide from th< 


pared by igniting an intimate mixture 
uartz and magnesium powder in an 
L mechanical separation of the crystals 


of the silicide from the mixture. The crude product is freed from 
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admixed magnesium by the action of ethyl bromide and anhydrous 
ether. The purified material is a uniform, steel-blue, crystalline 
powder which contains traces of amorphous silicon and iron silicide. 
The apparatus used in studying the decomposition of the silicide is 
fully figured and described in the original. H. W. 

Pressure of Saturated Carbonyl Chloride Vapour. N. I. 

Nikitin (J. Russ. Phys. Chem. Soc ., 1920, 52, 236 — 249). — The 
vapour pressure of carefully purified carbonyl chloride has been 
measured at a number of temperatures ranging from 12*6° to— 99°. 
The pressure has the value 889*2 mm. at 12*6°, and diminishes 
rapidly with fall of temperature to 540*4 mm, at —0*41°, and then 
continually more slowly; at —19*43°, the value is 232*2 mm. and 
at —94*2° a few tenths of a millimetre. T. H. P. 

Interaction of Carbon Tetrachloride and Fuming Sulphuric 
Acid. A. I. Lepin (J. Russ. Phys . Chem. Soc. 9 1920 t 52, 1 — 17). — The 
author has investigated the mechanism of the formation of carbonyl 
chloride and chlorosulphonic acid from carbon tetrachloride and 
fuming sulphuric acid (cf. Schiitzenberger, Annalen , 1870, 154, 
375; Armstrong, J . pr. Chem ., 1870, [ii], 1, 246; Erdmann, A., 
1893, i, 681). If the fuming acid contains 45% of dissolved sulphur 
trioxide, corresponding with the formula H 2 S 2 0 7 , the reaction is 
expressed by the equation, CCfl 4 4-H 2 S0 4 ,S03:=C0Cl 2 +2S0 3 HCl. If 
less than 45% of dissolved trioxide is present, so that the acid may 
be regarded as a solution of fuming in monohydrated acid, the 
fuming acid acts as above, the excess of monohydrate remaining 
together with the secondary product, chlorosulphonic acid. Finally, 
if the dissolved sulphur trioxide exceeds 45%, the acid may be 
considered as a mixture of pyrosulphuric acid with sulphur trioxide. 
In this oase, part of the carbon tetrachloride reacts according to the 
equation CCL+H 2 S0 4 ,S0 3 =C0Cl2+2S0 3 HCl, and part according 
to CC1 4 +2S03=C0C1 2 +S 2 0 6 C1 2 ; both these reactions proceed 
quantitatively. T. H. P. 

Reaction between Potassium Azide and Iodine in the 
Presence of Carbon Disulphide. A. W. Browne and A. B. 
Hoel (J. Amer. Chem. Soc. t 1922, 44, 2106 — 2116). — Potassium 
azide reacts with iodine in the presence of carbon disulphide, with 
the formation of potassium iodide and the liberation of nitrogen. 
The first stage in this reaction consists in the formation of potassium 
azidodithiooarbonate, KS*CS*N 3 , by interaction of potassium azide 
and carbon disulphide, as expressed by the equation KN 8 +CS a — 
KS*CS*N 8 . This reaction is irreversible, consequently there is no 
regeneration of carbon disulphide after it has once reacted. The 
second stage consists in the reaction between potassium azido- 
dithiocarbonate with iodine, which results in the precipitation of 
azidooarbon disulphide S a (CS*N 3 ) 2 according to the equation 
2KS*CS*N 8 +2I=S 2 (CS*N 8 ) 8 +2KI. Thehalogenoidsubstanoe azido- 
carbon disulphide liberates triatomic nitrogen from potassium 
azide, with resultant evolution of ordinary nitrogen, as shown 
by the equations 2KN 8 +S 2 (CS-N 3 ) 2 =2KS*CS*N 3 +2N 3 ; 2N 8 =3N*. 
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Combination of these equations with the preceding one leads to the 
simple expression of the final result obtained when carbon disulphide, 
potassium azidodithiocarbonate, or azidocarbon disulphide, in 
relatively small amount, is brought into contact with a solution 
containing potassium azide and iodine. These results have 
been confirmed by iodometric and nitrometric determinations : 
2KN 3 +2I=2KI+3N 2 . J. F. S. 

Potassium Azidodithiocarbonate. A. W. Browne and 
A. B. Hoel (J. Amer. Chem. Soc., 1922, 44 , 2315 — 2320; cf. pre- 
ceding abstract; Sommer, A., 1916, ii, 29). — Potassium azido- 
dithiocarbonate may be prepared by the action of carbon disulphide 
on an aqueous solution of potassium azide at 40°. It is obtained 
in colourless, deliquescent crystals, which decompose quantitatively 
when gently heated, yielding potassium thiocyanate, sulphur, and 
nitrogen. When rapidly heated, the substance explodes, with the 
formation of potassium sulphide, carbon dioxide, and sulphur 
dioxide and trioxide in addition to the above. Solutions of the 
salt when treated with various oxidising agents or when electrolysed 
yielded azidocarbon disulphide (SCSN 3 ) 2 . The authors confirm 
the structure, K*S # CS'N!N:N, as assigned to it by Sommer (loc. cit.). 

W. G. 

Melting and Freezing Point of Sodium Chloride. John 
Bright Ferguson (J. Physical Chem., 1922, 26 , 626 — 630). — The 
melting point and freezing point of sodium chloride have been 
determined by means of a platinum-platinum -rhodium thermo- 
element. As the mean of a number of experiments, the value 
803*1° is found for the freezing point and 803*4° for the melting 
point. The author recommends the value 803° ±1° as the best value 
for the freezing point. J. F. S. 

The Properties of Ammonium Nitrate. IV. The Re- 
ciprocal Salt-pair, Ammonium Nitrate and Sodium Chloride. 

Edgar Philip Perman (T., 1922, 121 , 2473 — 2483). 

Colloidal Calcium Hydroxide. M. von Glasenapp (Kolloid 
Z., 1922, 31 , 195 — 196). — Two varieties of colloidal calcium 
hydroxide have been obtained from a marly dolomite of the com- 
position CaO 22*75%, MgO 15*50%, Al 2 O s 7*68%, Fe 2 O a 1*87%, 
Si0 2 15*27%, C0 2 34*83%, H 2 0 1*81%. The dolomite was burnt 
at 720 — 780° until the magnesium carbonate was entirely decomposed 
and the calcium carbonate half decomposed. After the burnt 
product had been kept for twelve hours in water, the two colloidal 
varieties of calcium hydroxide were microscopically visible. The 
primary product separates first from solution as small droplets 
which grow speedily, and pass into the secondary product which 
forms agglomerates of drops having the appearance of a cell network. 
Both colloids are optically isotropic but strongly refracting. In 
reflected light, the primary colloid is light blue and the secondary 
bright orange in colour. The secondary colloid does not maintain 
the colloidal state very long, but passes into crystalline calcium 
hydroxide. J. F. S, 
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Valency. XVI. The Ammonia Compounds oi Calcium 
Haloids. Gustav F. Htfrrco (Z. anorg. Chem., 1922, 123, 31 — 
42). — The methods of investigation were as previously communicated 
by the author (A., 1920, ii, 293 and 318). The following ammonia 
compounds were found to exist in the stable state : — CaCl 2 ,8NH 3 ; 
CaCL^NHg ; CaCL^NHg; CaCl^NH*; CaBr 2 ,8NH 3 ; CaBivfiNH 3 ; 
CaBr«,2NHg ; CaBr 2 ,NH 3 ; CaI 2 ,8NH 3 ; CaI 2 ,6NH 3 ; CaI 2 ,2NH 3 , and * 
NH 3 . 

ese determinations were carried out at various temperatures 
ranging from —-80° to 230°. The isothermal curves pressure- 
composition are given. W. T. 

The Solubilities of Calcite and Aragonite. Hans L. J. 
Backstr6m (Medd. K. Vetenskapsakad . Nobd-Inst ., 1922, 4, No. 11, 

1 — 11). — An account of work published more fully elsewhere (A., 
1921, ii, 317). E. H. R. 

Setting and Velocity of Solution of Burnt Gypsum. P. P. 

Budnikov and Ja. K. Syrkin (Bull. Inst , Polyt. Ivanovo- 
Voznesensk . , 1922, 6, 235 — 247). — The authors have investigated 
the velocities of dissolution of gypsum after the latter had been 
heated at various temperatures, the concentrations being deter- 
mined at different stages of the dissolution by means of conductivity 
measurements. For the samples which have been heated at 115° 
and 125°, the conductivity and hence the solubility increases rapidly 
to a point corresponding with a solution considerably supersaturated 
with respect to CaS0 4 ,H 2 0, and afterwards diminishes, at first 
rapidly and then slowly, but still indicates a certain degree of super- 
saturation after twenty-four hours. Supersaturated solutions 
are obtained also with gypsum heated at 400°, but not when a 
temperature of 500° is reached. In so far as the setting of gypsum 
is conditioned by crystallisation from supersaturated solutions, 
the temperature at which “ dead-burnt ” gypsum is formed may 
therefore be assumed to be about 450°. 

Burnt gypsum may be regarded as consisting of two components, 
one soluble, which dissolves readily, and the other relatively 
insoluble. The solubility of samples which have been burnt at 
temperatures between 500° and 800° is rapid at first, this being 
explained by the presence of appreciable proportions of the soluble 
modification in dead-burnt gypsum. 

The time occupied by dissolution does not furnish an exhaustive 
explanation of the disappearance of the ability of gypsum to set, 
and the authors suggest that the presence of the insoluble component 
in the interstices of the crystals prevents the latter from growing. 

T. H. P. 

The Silicates of Strontium and Barium. Pentti Eskola 
(Amer. J. Sci ., 1922, [v], 4, 331 — 375). — The author has determined 
the equilibrium diagrams of the binary systems SrO-Si0 2 and 
BaO-Si0 2 , respectively, and also certain characteristics (crystal- 
line system and habit, refractive indices and dispersion, cleavage 
and density) of the compounds and eutectics formed in these 
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systems. The corresponding diagram and characteristics in the 
case of the system CaO-Si0 2 are given for purposes of comparison. 
In the system SrO-SiO«, compounds 2SrO,SiO« and Sr0,Si0 2 were 
found, and these, togetner with SrO, occurred in one form only, 
although the temperature of formation of the silicates was varied 
from the melting point down to about 900°. SrO,Si0 2 was found to 
be closely isomorphous and optically very similar to aCaO,SiO a . 
Its crystals are apparently hemimorphic and belong either to the 
dihexagonal pyramidal or monoclinic domatic class, probably the 
latter. In the system BaO-Si0 2 , compounds 2Ba0,Si0 2 , BaO,Si0 2 , 
2Ba0,3Si0 2 , and Ba0,2Si0 2 were found. Of these, 2BaO,3SiO a 
and BaO,2SiO a were found to be isomorphous, of orthorhombic 
symmetry, forming a complete series of solid solutions. The 
melting-point diagram of this series is of Roozeboom’s type I, 
without maximum or minimum, and the index of refraction varies 
continuously, but not linearly with the composition. Barium 
metasilicate, BaO,Si0 2 , is not isomorphous with the calcium and 
strontium meta-silicates. It is optically biaxial, probably of 
orthorhombic symmetry, and forms no solid solutions with 
aCaO,Si0 2 , but a double compound, 2Ca0,Ba0,3Si0 2 is formed, 
which decomposes on heating into aCaO,Si0 2 and liquid. Crystals 
of the double compound are uniaxial and negative, are probably 
hexagonal, and show good cleavages in their prismatic zone . Neither 
strontium nor barium metasilicate forms with magnesium meta- 
silicate a double compound analogous to diopside. Felspars 
analogous to anorthite are formed by both strontium and barium. 
Strontium felspar and anorthite resemble one another very closely 
in optical properties, and the two appear to be completely miscible. 
Barium felspar is monoclinic and readily forms Carlsbad twins of 
the contact type. J. S. G. T. 

The System Ammonium Sulphate-Glucinum Sulphate- 
Water at 25°. Hubert Thomas Stanley Britton (T., 1922, 
121, 2612—2616). 

Preparation and Properties of Magnesium Perchlorate 
and its Use as a Drying Agent. H. H. Willard and G. 
Frederick Smith (J. Amer. Chem. Soc ., 1922, 44, 2255 — 2259). — 
The hexahydrate of magnesium perchlorate may be prepared by 
dissolving magnesia in perchloric acid, evaporating the solution 
until fumes of perchloric acid are evolved and crystallisation 
commences at the surfaoe. The mass is then cooled to the ordinary 
temperature with the addition of sufficient water to keep the mass 
semi-fluid. The crystals are separated by centrifuging, redissolved 
in water, and crystallised. The hexahydrate, m. p. 145 — 147°, 
d? 1*970, is now deliquescent. The trihydrate is prepared by 
keeping the hexahydrate over phosphoric oxide at 20—25° for a 
month. The product has m. p. 145 — 147°, df 2*044. The anhy- 
drous compound is obtained by heating either hvdrate at 170° in 
a current of dry air for some time and then at 250° for a short time. 
Magnesium perchlorate decomposes at 400° without melting, 
forming a mixture of the oxide and chloride. When moist gas is 
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passed over anhydrous magnesium perchlorate at a rate not greater 
than 5 litres per hour, it is found to be as efficient a desiccating agent 
as phosphoric oxide. The trihydrate is as efficient as the anhydrous 
salt at 0°, but much less so at higher temperatures. J. F. S. 

Crystal Structure of Cadmium Iodide. Richard M. 
Bozqrth (J. Amer. Chem . Soc ., 1922, 44, 2232 — 2236). — The crystal 
structure of cadmium iodide has been investigated by means of 
X-ray spectra and Laue photographs. It is shown that cadmium 
iodide is not hexagonal, as has generally been supposed, but trigonal. 
The unit parallelepiped contains one molecule, and the shortest 
distance between tne centres of the cadmium and iodine atoms is 
3*00 A.U., which is exactly the sum of the radii of these atoms as 
found by Bragg (A., 1920, ii, 537). Because of the nature of the 
structure, the iodine atoms are also “ in contact ” on the Bragg 
hypothesis. The shortest distance between their centres is 4-21 A.uH 
whilst Bragg's value of the diameter of this atom is 2-80 A.U. This 
separation indicates that the atoms which are presumably similarly 
charged may be expected to be farther apart than Bragg's hypothesis 
requires. The structure may be divided into eleotrically neutral 
layers by passing planes parallel to the base midway between the 
cadmium atoms, and this may well account for the excellent basal 
cleavage of the crystal. J. F. S. 

The Ammoniates of Lead Haloids. Mixed Compounds 
and the Parent Salts. Wilhelm Biltz and Wilhelm Fischer 
(Z. anorg. Chem ., 1922, 124, 230 — 247). — The following ammoniates 
of the haloids of lead are described in literature: PbCl 2 ,l*5NH 8 ; 
PbCl 2 ,2NH 3 ; PbBr 2 ,2NH 3 ; PbI 2 ,NH 3 ; PbI 2 ,2NH 3 ; and PbI 2 ,4NH 8 . 
The authors were able to show also the existence of the follow- 
ing : PbCL,NH. ; PbCl 2 ,3-25NH 3 ; PbBr„,NH 3 ; PbBr 2 ,3NH 8 ; 
PbBr 2 ,5-5NT±3 ; PblojO'SNHg; and PbI 2 ,5NH 3 . The method of 
investigation was the same as that employed in previous work 
(cf. Hoittig, A., 1920, ii, 293, 318; this vol., ii, 849. The authors 
regard the compound PbCl 2 ,3-25NH 8 or 4PbCl 2 ,13NH 8 as a mixed 
compound of the salts PbCl 2 ,8NH 3 , PbCl 2 ,2NH 3 , and 2Pb CL,3 NH 8 . 
Similarly, 2PbBr 2 ,llNH a is a compound of PbBr 2 ,8NH 3 and 
PbBr 2 ,3NH 3 , and 2PbI 2 ,10NH 3 a compound of PbI 2 ,8NH 3 and 
PbI 2 ,2NH 3 . These mixed compounds are not characterised by great 
stability or by instability ; methods of detecting their formation 
are desirable. W. T. 

Action of Ammonium Nitrate and of Aqueous Ammonia 
on Copper. Properties of Cupric Tetrammine Nitrite and 
Nitrate. Henry Bassett and Reginald Graham Durrant 
(T., 1922, 121, 2630—2640). 

The Solubility of Copper Hydroxide in Sodium Hydroxide 
Solutions. G. Svensen Melbye (Medd. K . Vetenshapsakad. 
Nobd-Inst., 1922, 4, No. 8, 1 — 11). — The solubility of copper 
hydroxide in sodium hydroxide solutions between 2-65 and 6*6W 
increases at a linear rate with the concentration of sodium hydr- 
oxide according to the equation [Cu(OH) 2 ]=?=0'045[NaOH]— 0*095. 
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The solutions were prepared by running a solution of copper sulphate 
very gently into the sodium hydroxide solution until turbidity 
appeared, they were then filtered and analysed. Assuming that 
a true solution of a cuprate is formed of the composition Na^C^C^ 
and that its degree of dissociation is equal to that of sodium silicate, 
the ion product of the labile cupric acid, H 2 Cu 2 0 8 , is found to be 
10“ 17 . For the hydrate H 2 Cu0 2 the ion product is K 2 = 
l*3x 10~ 18 . The solutions of sodium cuprate gradually deposit 
cupric oxide on keeping. E. H. K. 

The Composition of Scheele’s Green. G. Bornemann (Z. 
anorg . Chem., 1922, 124 , 36 — 38). — The author finds that Soheele’s 
green is not acid copper ortho-arsenite, CuHAs0 8 , but a normal 
arsenite, 3Cu0,As 2 0 8 ,a;H 2 0. The composition was found to vary 
with the method of preparation ; the greater the excess of alkali 
employed the richer is the product in copper oxide. W. T. 

The Rate of Formation of some Nitrides. G. Tammann 
(Z. anorg . Chem., 1922, 124 , 25 — 35). — The rate of increase in 
thickness of the nitride was measured by the change in colour of 
the films. In the case of cerium, lanthanum, and a mixture of the 
two, +be rate of increase of the film plotted against the logarithm 
of the time gave two straight lines cutting in each case at a definite 
temperature. The same applies to the metals in oxygen. The 
presence of moisture in the gases greatly accelerates their action. 
The film of nitride on iron protects the metal. Cobalt, nickel, 
molybdenum, tungsten, tantalum, and silicon do not change in an 
atmosphere of nitrogen at 700° ; magnesium and calcium are con- 
verted into their grey nitrides. W. T. 

Honda’s Conception of the A 1 Transformation and the 
Quenching of Steels. Masumi Chikashige (Z. anorg. Chem ., 
1922, 124 , 59 — 60). — A theoretical paper, in which the author 
criticises the views of Honda (Sci. Rep. Tohoku Imp. Univ., 1919, 8, 
181), and claims that a better interpretation is given by the following 
scheme : 

Pearlite — > stable 


Austenite ±; Martensite — > instable but realisable. 

below 721°. 

W. T. 

The Ternary System Iron-Boron-Carbon. R. Vogel and 
G. Tammanst (Z. anorg. Chem., 1922, 123, 225— 275).— The authors 
discuss the results of Hannesen (A., 1915, ii, 464) and Tschischevsky 
and Herdt (A., 1917, ii, 372), who investigated the system iron-boron. 
The disagreement of their results is found to be due to differences 
in the rate of cooling. Rapid cooling (as carried out by the former) 
results in the separation of supersaturated mixed crystals. The 
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present authors carried out a systematic study of the ternary 
system iron-boron-carbon and their results are given in detail. 
Equilibrium sets in so slowly that the structure and properties 
of the iron-boron-carbon alloys depend to a large extent on the 
preliminary heating. The limit of the influence of boron on the 
structure was found to be 0-02%. W. T. 

The Constitution of Erdmann’s Salt and its Derivatives. 

E. H. Riesenfeld and R. Klement (Z. anorg . Chem ., 1922, 
124 , 1 — 21). — The authors claim that Erdmann’s salt, 
[(N0 2 ) 4 Co(NH 3 ) 2 ]R, has the two ammonia molecules in the ex- 
position. They base their conclusions on the fact that (1) by the 
action of ethylenediamine the trinitro-ethylenediamine-monammine 
derivative is obtained, [(N0 2 ) 3 CoenNH 3 ]R; (2) the dioxalato- 
diammine derivative, [(C 2 0 4 ) 2 Co(NH 3 ) 2 ]R, prepared from Erdmann’s 
salt, could not be resolved into optical antipodes ; (3) the non-resolva- 
bility again of the monoxalato-derivative, [C 2 0 4 (N0 2 ) 2 Co(NH 3 ) 2 ] ; 
(4) the ease with which the dichloro-derivative was prepared, 
[(N0 2 ) 2 C1 2 Co(NH 3 ) 2 ]. 

The oxalate group could not be replaced by the malonate radicle 
on account of the solubility and reducibility of the malonate. 
Methods of preparing the above derivatives are given. W. T. 

Preparation of Colloidal Solutions of Nickel and Cobalt 
Hydroxides and some other Compounds of these Metals. 

0. F. Tower and Martha C. Cooke (J. Physical Chem ., 1922, 
26, 728 — 735). — Two methods are described for preparing colloidal 
suspensions of nickel hydroxide, one by dialysing a solution of 
nickel tartrate in the presence of an alkaline solution of potassium 
tartrate, and the other by treating a N/ 10-solution of nickel chloride 
with a little more than the equivalent quantity of a solution of 
potassium hydroxide, allowing the precipitated nickel hydroxide to 
settle, siphoning off the supernatant liquid, adding water, and 
repeating the process several times. Only very weak suspensions 
of cobaltous hydroxide could be obtained by these methods. Any 
solids obtained from the solutions referred to in a previous work 
on this subject (A., 1900, i, 587) are composed of nickel tartrate 
with potassium tartrate adsorbed in it. Glycerol does not prevent 
the precipitation of nickel hydroxide from aqueous solutions of 
nickel salts. In alcoholic solution, interesting transformations 
occur in the gel on keeping, and finally a solution is obtained from 
which nickel hydroxide cannot be precipitated by dilution with 
water. Colloidal solutions of nickel sulphide, which are readily 
formed in the presence of an alkaline solution of a tartrate, immedi- 
ately decompose with precipitation of the sulphide on dialysing 
out the tartrate. J. S. G. T. 

► Hydrated Oxides. IV. Harry B. Weiser (J. Physical 
Chem. 9 1922, 26, 654—686 ; cf . this vol., ii, 575). — A continuation of 
previous work in connexion with the oxides of tin. It is shown that 
the so-called stannic and metastannic acids are not acids, but are 
hydrated stannic oxides the composition and properties of which are 
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determined by the conditions of formation. Stannic oxide, freshly 
prepared by precipitation from a solution of a stannic salt at 
the ordinary temperature, is a loose, highly hydrated mass which is 
readily peptised by dilute acids and alkalis, forming a colloidal 
solution, and is dissolved by concentrated acids and alkalis, forming 
salts. The oxide is more compact, less hydrated, less soluble, and 
less easily peptised the higher the temperature of formation. 
Freshly-prepared stannic oxide undergoes these changes on keeping 
at the ordinary temperature. Experiments on the peptisation by 
nitric acid of oxides prepared under different conditions show that 
the different products are not mixtures of varying amounts of a 
definite a-oxide peptisable by nitric acid with a definite p-isomeride 
which is not peptisable by nitric acid. Hydrated stannic oxides 
prepared at different temperatures or aged for varying lengths of 
time are chemical individuals which differ from each other in the 
size of the particles and the structure of the mass, and hence in 
their adsorbability and mordanting action, their ease of peptisation, 
and their solubility. There are no definite hydrates of stannic 
oxide. Salts of the general formulee SnR 4 and M 2 Sn0 3 are formed 
by the action of concentrated acids and alkalis on newly-formed 
hydrated stannic oxide. Numerous oxy-salts and complex stan- 
nates and metastannates have been prepared by the action of 
acids and alkalis on different hydrated stannic oxides. These are 
not definite compounds, but are adsorption products, the com- 
position of which is determined by the age of the hydrated oxide 
and the concentration of acid or base with which they were treated. 
Colloidal solutions of hydrated stannic oxide can be prepared by 
peptisation of the freshly-formed oxide with dilute acids or alkalis. 
The colloid ages slowly on keeping and rapidly on heating. Any 
number of colloidal solutions are possible, each differing from the 
others in the size of the hydrated particles and hence in their 
reactivity, adsorbability, and stability under given conditions. 
Hydrated stannic oxide adsorbs colloidal gold, silver, and platinum, 
forming purple masses, the most common of which is the gold 
compound, purple of Cassius. All these purple substances are 
colloidal in character, the composition varying with the conditions 
of formation. When freshly prepared, they are readily peptised by 
dilute acids and alkalis, but when aged by drying they are peptised 
but slightly even by concentrated reagents. A mixture of the 
hydrated oxides of iron and tin in certain proportions is soluble in 
dilute ammonia. The reason for this is that hydrated stannic 
oxide is peptised by the hydroxyl -ion, whilst ferric oxide is not, 
but colloidal stannic oxide adsorbs ferric oxide and carries it into 
colloidal solution as long as tin is present in excess. At the same 
time, hydrated ferric oxide adsorbs stannic oxide and tends to 
take it out of colloidal solution, so that when the former is present 
in large excess none of the latter remains peptised. Stannic oxide 
does Hot precipitate in the usual way from a solution of tin in 
nitric acid containing a suitable amount of iron. The reason for 
this is that hydrated stannic oxide peptised by nitric acid coagulates 
Spontaneously, since the aged oxide is neither peptised nor dis- 
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solved by this acid. Ferric nitrate peptises the oxide both when 
newly formed and when aged. Hence if freshly-prepared stannic 
oxide is peptised either by ferric nitrate or by a suitable mixture 
of ferric nitrate and nitrio acid, coagulation does not take place on 
keeping or boiling on account of the stabilising action of the strongly 
adsorbed ferric ion ; but if the concentration of ferric ion in the 
nitric acid solution is too low, complete or partial coagulation takes 
place on keeping or boiling. Stannic oxide jellies are prepared by 
coagulation of colloidal solutions of the oxide with suitable con- 
centrations of electrolytes. The results of the present investigation 
support the author’s general hypothesis of the formation of jellies. 

J. F. S. 

The Occurrence of Germanium in Cassiterite. Assam 
Hadding (Z. anorg. Ghem. f 1922 123, 171 — 172). — The author 
examined cassiterite from Finbo by means of the X-ray spectro- 
graph and found it to contain the following elements : tin, tan- 
talum, iron, manganese, germanium, and zinc. The intensity of 
the lines shows that the amount of germanium was less than that 
of manganese and more than that of zinc. A similar analysis 
of cassiterite from Mamacka gave like results. No germanium 
was indicated in cassiterite from Finland and Bohemia. W. T. 

Germanium Hydride. Rudolf Schenck [with Albert 
Imkeb] ( Rec . trav. chim., 1922, 41, 569 — 575). — The preparation 
of an alloy of germanium and magnesium could not be effected 
by the action of magnesium on germanium oxide, as the reaction 
is too violent. The germanium was obtained as oxide from 
argyrodite ; this was purified by conversion into germanium silico- 
fluoride, thence into sulphide, and finally into oxide. Reduction 
to the metal was then effected by heating in a stream of hydrogen, 
and an alloy was prepared by heating one part of the powdered 
germanium so obtained with two parts of magnesium powder in 
an atmosphere of hydrogen. The hydride, prepared by the action 
of hydrochloric acid on the alloy in a stream of hydrogen, was 
obtained pure by cooling to the temperature of liquid air. Small 
quantities of germanium chloroform were produced simultaneously 
with the hydride and condensed in a freezing mixture in the pre- 
liminary stages of cooling. The uncondensed gases were passed 
through silver nitrate solution and again through a tube cooled 
in liquid air, but were not completely freed from the hydride, 
which could still be detected by its nauseating odour and by 
the deposition of metallic germanium on porcelain when the gas 
was burnt. The hydride condensed to a white solid which was 
purified by sublimation, m. p. —165°, b. p. — 126° /757 mm. Values 
lor the vapour pressure from —164° to —125° are given. Three 
determinations of molecular weight by Regnault’s method gave a 
mean value of 76*93, the theoretical value being 76*50. The gas 
readily decomposes into its elements on heating (cf. Paneth and 
Sehmidt-Hebbel, this vol., ii, 776), and an analysis was carried 
out by passing it through a heated tube, the hydrogen formed 
being estimated in a eudiometer and the germanium weighed 
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as suoh. Three determinations gave 94*70% Ge and 5-29% H as 
mean values, the calculated percentages for GeH 4 being 94*73 and 
5*27. The volume ratio of germanium hydride to the hydrogen 
obtained by its decomposition was found to be 1 : 2*05. The 
general reactions of the gas show that it is endothermic and 
analogous in properties to the hydrides of arsenic, antimony, tin, 
and bismuth (cf. Voegelen, A., 1902, ii, 401). H. J. E. 

Sulphide Sols. III. Sol Preparation by Hydrolysis. 

F. V. von Hahn (Kolloid Z ., 1922, 31, 200—203; cf. A., 1921, 
ii, 577). — Fairly stable antimony pentasulphide sols may be pre- 
pared by the hydrolysis of the alkali salts of stibiothiosulphuric 
acid. The hydrolysis takes place extremely readily according to 
the equation 2Na3Sb(S 2 0 3 )3==Sb 2 S 5 +3Na 2 S0 4 +3S02+S (Sziligyi, 
A., 1920, ii, 207). The preparation is carried out as follows : a 
0*5% solution of sodium antimony thiosulphate is kept until it 
commences to turn yellow and to show a definite Tyndall cone; 
it is then placed in a dialyser and washed with warm distilled 
water. After several hours’ dialysis, the solution has taken on a 
deep red colour. The main point to be observed in the preparation 
is the rapid removal of the alkali sulphate. In the presence of 
sodium chloride the sol cannot be prepared, nor can a sol having 
a greater molecular concentration than 0*4 be obtained. Sols of 
one-tenth this concentration are stable for a few hours only. 
The sols prepared from the sodium salt are more stable than 
those prepared from either lithium or potassium antimony thio- 
sulphate. Attempts to prepare arsenic pentasulphide sols by the 
hydrolysis of alkali arsenic thiosulphates failed entirely owing to 
the greater instability of these compounds. J. F. S. 

Complex Platinum Compounds. III. Molecular Rear- 
rangements observed with Complex Platinum Compounds. 

L. A. Tschugaev and N. K. Pschenicyn (J. Russ. Phys. Chem. 
Soc.y 1920, 52, 47 — 62). — The depolymerisation of bicomplex salts 
of the type [Pt4A]PtX 4 (where A== a molecule of ammonia, amine, 
organic sulphide, etc.), resulting in the formation of the mono- 
meric type [Pt2A,X 2 ] and in the accompanying transference of 
one-half of the total A molecules from one platinum atom to another 
is frequently encountered among complex platinum compounds, 
but has not previously been observed with the simplest purely 
inorganic, in particular with the ammino-, complexes of platinum. 
This gap has now been filled by the authors, who show that tetra- 
amminoplatinous platinochloride (Magnus’s green salt) is capable 
of undergoing depolymerisation in accordance with the scheme 
[Pt4NH 8 ]PtCl 4 =[Pt2NH3,Cl 2 ], the chloride of Reiset’s Base II 
being thus formed. The reaction is effected by cautious heating 
over a naked flame to 270°, and never proceeds to completion, 
part of the green salt decomposing with separation of metallic 
platinum. 

Experiments have been made also with certain heterometallic 
bicomplex compounds in which the platinum occurs only in the 
anion, [PtX] 4 , whilst the kation is formed of another metal in com- 



INORGANIC CHEMISTRY. 


ii. 857 


bination with a known number of A molecules giving the so-called 
neutral part of the complex : for example, [if,n^4]PtX 4 . If as the 
component M is taken an element such as silver, zinc, copper, 
mercury, etc., which, according to all the available data, holds 
molecules of ammonia, etc., less stably than does platinum, the 
transference of these molecules from the metal M to the platinum 
should take place with great readiness. With the amminosilver 
platinichlorides, the transference of ammonia from the silver to 
the platinum atom occurs at comparatively low temperatures : 
At 60 — 70°, monoamminosilver platinichloride yields, together 
with silver chloride, also (a) tetra-amminoplatinous platinichloride 
(Magnus’s green salt), (6) chlorotriamminoplatinous platinichloride 
(Cleve’s salt), and (c) mdichlorodiamminoplatinum (Peyrone’s 
chloride) 

(a) [Pt4NH 3 ]PtCl 4 [AgNH 3 ] 2 PtCl 4 ->g|[»;>Pt<g (c) 

4 

(6) [Pt3NH 8 Cl] 2 PtCl 4) AgCl 

whilst at a higher temperature (100°) the last two compounds 
disappear and are replaced by JraTW-dichlorodiamminoplatinum 
(chloride of Reiset’s Base II) ; in either case, the loss of ammonia 
is negligible. At all temperatures between 100° and 200°, di- 
amminosilver platinichloride yields a new product, namely, tetra- 
amminoplatinous chloride (chloride of Reiset’s Base I), the loss 
of free ammonia being considerable. At 100°, the only compound, 
besides silver chloride, accompanying the chloride of Reiset’s 
Base I is Magnus’s salt ; at 150°, the chloride of Reiset’s Base II 
also appears, whilst at 200° Magnus’s salt disappears and the 
chlorides of Reiset’s Bases I and II form the sole products. The 
Base II chloride, which appears in all cases at the highest temper- 
atures, is evidently a secondary product formed from Magnus’s salt. 

When heated at 50 — 60°, diethylamminosilver platinichloride 
readily undergoes transformation into the analogues of the chloride 
of Reiset’s Base I and Magnus’s green salt, part of the ethylamine 
being liberated : [Ag2NH 2 Et] 2 PtCl4=2AgCl+tPt4NH 2 Et]Cl 2 and 
2[Ag2NH 2 Et] 2 PtCl 4 =4AgCl+[Pt4]OT 2 Et]PtCl 4 +4NH 2 Et. Under 
the same conditions, monoethylamminosilver platinichloride gives 
the analogues of Magnus’s green salt and Peyrone’s chloride, part 
of the original compound also decomposing with complete loss of 
the amine and formation of silver platinichloride. 

Tetramminozinc platinichloride, [Zn4NH 8 ]PtCl 4 , gives, at 111°, 
Peyrone’s chloride, Magnus’s green salt, and the cnloride of Reiset’s 
Base I. T. H. P. 

The Alkali-Ruthenium Double Sulphites. Heinrich Remy 
( Z . anorg. Chem., 1922, 124, 248 — 274). — The following definite 
double sulphites of ruthenium and the alkali metals were pre- 
pared, K2S0 3 ,Ru( 0H)S03,3H 2 0 ; KgSOo^RuSO^HgOf ?) ; 

7Na 2 S0 a ,2RuS0 a ,7H 2 0 ; 7Na 2 S0 3 ,2RuS0 a ,9H 2 0 ; 

3K 2 S0 8 ,4RuS0 8 ,6H 2 0. 
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There were also obtained substances which on analysis did not 
correspond with any simple formula, probably being mixtures of the 
above. The properties of the above double sulphites are given. 
The author discusses the difficulties of analysis. W. T. 


Mineralogies!: Chemistry. 


The Examination of Naturally Occurring Gases. II. F. 

Henrich [with G. Prell] ( Ber 1922, 55, [2?], 3021 — 3025). — The 
method for the collection and examination of naturally occurring 
gases has been simplified and extended (of. A., 1920, ii, 767). The 
gases from a number of springs have been analysed, since such 
data appear to the author to form the most trustworthy basis for 
a judgment as to the atmospheric or terrestrial origin of the water. 
Re-examination of the gas from a cold spring near Leupoldsdorf, 
Bavaria, confirms the previous analysis (Henrieh, loc. cit.), showing 
it to contain oxygen 13%; nitrogen and the rare gases being the 
only other constituents. The gas from a second spring situated 
about a hundred metres above the foregoing was also composed 
of the constituents of air, but with only 18*8% of oxygen. The 
gas from a third spring was found to contain oxygen (18-2%), 
nitrogen (81*8%), argon, and neon (1-1%). Since the ratio of 
nitrogen to rare gas in these gases is approximately the same as in 
air, it appears that the latter in some unexplained manner has got 
below the water in the spring. The low oxygen content of the 
gases ill comparison with that of air is explained by the greater 
solubility of oxygen than of nitrogen in water, so that a gas richer 
in nitrogen is evolved. The extent to which the air is depleted of 
its oxygen appears to depend on the pressure of the water in the 
spring. H. W. 

The Examination of Naturally Occurring Gases. III. 

F. Henrich [with G. Prell] (Ber., 1922, 55, [B], 3026 — 3030). — 
Analyses are given of the gases from a number of pools on the 
Luisenburg near Wunsiedel and Alexandersbad (Fichtelgebirge) of 
which one may be quoted 

HgS (traces), C0 2 3*1%, 0 2 1-7%, CH 4 , 53*9%, N 2 +rare gases 41-3%. 
Methane, carbon dioxide, and the small amounts of hydrogen 
sulphide appear to owe their origin to a bacterium which is not 
completely identical with Bacillus methanigenes. Nitrogen and the 
rare gases must be derived originally from the air. H. W. 

Dopplerite. Studies in the Composition of Coal. Fred- 
erick Vincent Tideswell and Richard Vernon Wheeler (T. f 
1922, 121, 2345—2362). 

Massive Troilite from Del Norte Co., California. Arthur 
S. Ea k l e ( Amer . Min ., 1922, 7, 77— 80).— The bronze-tamished 
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mineral (light greyish-brown when untarnished) resembles pyrrhot- 
ite, but diners from this in being non-magnetic and in being readily 
soluble in dilute sulphuric acid. Analysis of the soluble portion 
gave Fe 62*70, S 35*40% agreeing with the formula FeS; d 4*67. 
The mineral is thus identical with the meteoric troilite. It occurs 
with chalcopyrite and magnetite in serpentine, and has probably 
resulted by the action of hydrogen sulphide solutions on the mag- 
netite. Troilite and pyrrhotite are regarded as distinct species, 
and the suggestion that pyrrhotite is FeS+S in solid solution 
(A., 1912, ii, 354) is not accepted. The magnetic character of 
pyrrhotite suggests the formula Fe 3 S 4 for the end-member of the 
series FenS**^ L. J. S. 

Keeleyite, a new Lead Sulphantimonite from Bolivia, 

Samuel G. Gordon ( Proc . Acad. Nat. Sci. Philadelphia , 1922, 74, 
101 — 103). — This occura as radiating aggregates of acicular (perhaps 
orthorhombic) crystals with pyrites and quartz* in the San Jos6 
mine at Oruro. It is dark grey with bright metallic lustre and 
gives a greyish-black streak; d 5*2 1, H 2. Analysis by J. E. 
Whitfield gave : 

Pb. Sb. Cu. Fe. S. Quartz. Total. 

25-80 43-46 2-25 2-77 24-54 (M8) 100-00 

Deducting 8-15% of admixed sulphides, this gives the formula 
2PbS,3Sb 2 S 3 , corresponding with rezbanyite ^PbS^Bi^). The 
compositions of the known lead sulphantimonites are represented 
on a triangular diagram. L. J. S. 

An Andorite-bearing Silver Ore from Nevada. Earl V. 

Shannon (Proc. U.S. Nat. Museum , 1922, 60, art. 16, 1 — 5). — An 
ore specimen from Keyser mine, Nye Co., Nevada, shows rough 
prisms of andorite with pyrite and sphalerite in a gangue of rhodo- 
chrosite and quartz. Analysis I of the andorite gives, after de- 
ducting zinc and iron as sphalerite, the formula PbAgSb 3 S fl . The 
crystals are usually altered and filled in a central cavity with a 
matted mass of fine fibres. Analysis II of this alteration product 
suggests the formula Pb 3 AgSb 3 S 8 , and shows that there has been 
a removal of silver and antimony sulphides. 



Pb. 

Ag. 

Fe. Zn. 

Sb. 

s. 

Total. 

I 

23-35 

12-09 

1-55 3-56 

37-64 

22-63 

100-82 

II 

45-14 

7-78 

2-72 1-56 

23-22 

[19-58] 

100-00 

The pale pinkish-buff rhodochrosite gave : 



MnO. 

FeO. 

CaO. 

MgO. 

CO,. 

Total. 

MnCO a . 

49-49 

7-68 

3-13 

0-93 

[38-87] 

100-10 

80-15 


L. J. S. 


Sodium Carbonate Minerals from Lake Magadi, Kenya 
Colony. P. Walther ( Amer . Min., 1922, 7, 86 — 88). — The 
extensive trona deposit of Lake Magadi consists of an aggregate 
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of pale-yellow, bladed crystals up to 9 cm. in length. Analysis of 
an average sample with d 2-14 gave : 

F©|Oj, 

Na t CO s . NaHCOj. H,0. NaCl. A1 8 0 8 . Si0 2 . CaO,MgO,S<V Total. 

43-55 40-41 15-55 0-36 0-04 0-07 traces 99-98 

agreeing with the formula Na 2 C0 3 ,NaHC0 8 ,2H 2 0. The mineral 
has evidently been formed by the action of carbon dioxide and 
water on sodium silicates, since the rocks in the neighbourhood 
show extensive bands of flinty silica and carbon dioxide issues 
from numerous cracks at the surface. The salt crusts of Little 
Magadi, a dry salt pan 25 miles to the south, consist of harder, 
bladed (monoclinic ?) crystals which on analysis proved to be 
pure sodium hydrogen carbonate. This, owing to ready loss of 
carbon dioxide and conversion into trona, has not hitherto been 
recognised as a mineral. It here owes its existence to the presence 
of a large excess of carbon dioxide, which issues from cracks in the 
soil and rocks with a hissing sound. Optical examination by E. T. 
Wherry detected only trona, but the material had evidently been 
altered in the meantime. A new mineral name for sodium hydrogen 
carbonate is therefore avoided for the present. L. J. S. 

Constitution of Thaumasite. Edw. F. Holden (Amer. 
Min., 1922, 7, 12 — 14). — Calculations by the Lorentz-Lorenz 
formula of the molecular refractivity of thaumasite, directly and 
from its components, point to the presence of 20H (rather than 
40H) in the formula CaC0 3 ,CaS0 4 ,CaSi0 3 ,15H 2 0. L. J. S. 

Minerals from Ljubija, Bosnia. Rudolf Koechlin (Tsch. 
Min. Mitt., 1921, 35, 1 — 12). — The iron-ore at Ljubija, near Prijedor, 
consists of crystalline-granular chalybite with impregnations of 
galena, pyrites, and chalcopyrite. Near the surface, the chalybite 
is altered to limonite, with which are various other secondary 
minerals. These, including the rarer species leadhillite, pyrochroite, 
and beudantite, are described. L. J. S. 

A New Mineral which Contains the Rare Earths as its 
Main Component. F. Henrich [with G. Hiller] (Ber., 1922, 
55, [J3], 3013 — 3021 ). — W einschenkite occurs in very small quantity 
in the Bavarian Oberpfalz in white, matted, globular deposits and 
in radiating needles on brown haematite from which it is readily 
detached. It appears to be mainly a hydrated phosphate of 
yttrium and erbium, P0 4 (Er,Y),2H 2 0 ; but indications of the 
presence of other rare earths have "been obtained. The small 
amount available was insufficient for a complete analysis. 

PseudowaveUite, also occurring in minute amount in the same 
locality, resembles wavellite in that it contains aluminium as its 
main component, with calcium oxide (13%), barium oxide, and 
strontium oxide (about 1%) and rare earths (2—3%). Erbium 
and yttrium appear to be present in addition, possibly, to the 
cerium earths. H. W. 
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Supplementary Note on Ishikawaite, a Near Mineral from 
Ishikawa, Iwaki Province. YOji Shibata and Kjbnjibo 
Kimuba (J. Ghent. Soc. Japan, 1922, 43, 648 — 649 ). — The unnamed 
mineral from Ishikawa, of which an analysis was given (this vol., 
ii, 617), is now termed ishikawaite; the crystals are rhombic 
[o : b : c=0-9451 : 1 : 1*147]. K. K. 


Glauconite from Lewes, Sussex : Constitution of Glaucon- 
ite. A. F. Haltjmond [with analysis by E. G. Radley] (Min. 
Mag., 1922, 19, 330 — 333). — A boring through the Gault at Iford 
Manor, near Lewes, struck the Greensand at a depth of 326 feet. 
The upper bed of this consists almost entirely of small grains of 
dark-green glauconite. The grains consist of a felted mass of 
minute, birefringent flakes with mean n 1-62 ; d 2-70. Analysis 
gave : 


SiO,. 

4812 


K,0. 

7-08 


Al 2 O a . 

Fe a O a . 

FeO. 

CaO. 

MgO. 

916 

19-10 

3*47 

0-76 

2-36 


h 8 o 


H 2 0 


Na a O. 

at 106°. 


>106°. 

Total. 

0*22 

4-78 


5-28 

100-33 


From this and a selection of earlier analyses, the formula is 
deduced as R 2 O,4(R 2 O 3 ,RO),10SiO 2 ,raH 2 O, in which A^Oj+FejOg 
and FeO+MgO are regarded as mutually replaceable. In some 
cases, there is a considerable replacement of potassium by sodium, 
and the variety soda-glauconite is suggested. L. J. S. 


Structure and Composition of the Strathmore (Perth- 
shire) Meteorite. W. F. P. McLintock and F. R. Ennos (Min. 
Mag., 1922, 19, 323 — 329). — Four stones were observed to fall 
along a track six miles in length on December 3, 1917; the 
largest weighed 9932 grams and the total weight was 13,255 grams. 
The structure is that of the intermediate chondrite group ; d 3-53. 
The bulk-analysis, deduced from analyses of the attracted and 
unattracted portions, is : 


Fe. 

Ni. 

Co. 

Fe. 

s. 

Si0 2 . 

Ti0 2 . 

AljO,. 

Cr a 0 8 .¥Fe 3 0 8 . 

7-31 

1-26 

0-05 

4-00 

2-29 

40-32 

0-14 

2-57 

0-44 

0-35 

FeO. 

MnO. 

CaO. 

MgO. 

K a o. 

Na a O. 

H a O. 

P a 0 5 . 

Cl. 

Total. 

12-99 

0-29 

1*84 

24-96 

0-11 

0-90 

0-17 

0-23 

0-03 

100-25 


From this is calculated the following mineral composition : 
felspar 10-93, ilmenite 0-27, chromite 0-65, magnetite 0-51, chlor- 
apatite 0-56, olivine 41-13, bronzite 30-91, troilite 6-29, nickel-iron 
8-62, water 0-17%. L. J. S. 
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Analytical Chemistry. 


A Microcolorimeter and Nephelometer. A. BaudouIn 
and H. BAnakd (Compt. rend . Soc. biol. , 1920, 83, 602 — 603). — A 
description of a miniature Duboscq colorimeter, of which the cups 
have a capacity of 2 c.c., and the tube an adjustment of 20 mm. 
The apparatus can also be used as a nephelometer or ultraphoto- 
meter, and, by replacing the ocular with a small, direct-vision 
spectroscope, can be converted into a spectroscope comparator. 

Chemical Abstracts. 

Colorimeter. Ed. Moreatj and A. Bonis (Ann. Falsify 1922, 
15, 367 — 360). — The apparatus consists essentially of two graduated 
cylinders placed side by side in a suitable frame; one of these 
contains the test solution and the other the standard or comparison 
solution. The latter is admitted through a side tube at the bottom 
of the cylinder, this tube being connected with a tapped funnel or 
reservoir containing the solution. W. P. S. 

The Application of Coloured Glasses instead of Liquids 
in Colorimetric Researches. Klas Soni en (Arkiv Kem. Min. 
Oeol.y 1922, 8 No. 7, 1 — 10). — Combinations of coloured glasses are 
used as standards in colorimetry. Coloured glasses suitable for 
this purpose may be prepared by dyeing the gelatin films on 
photographic plates from which the silver has been removed by 
treatment with thiosulphate. W. O. K. 

A New Apparatus for Exact Gas Analysis. K. A. Schalxer 
and W. Berndt (Chem. Ztg ., 1922, 46, 972 — 973). — The apparatus 
consists of a manometer, a measuring tube immersed in a water- 
jacket with air agitation, and a detachable absorption vessel with 
an adjustable mercury reservoir. The passage of the mercury 
from the manometer into the measuring tube is prevented by placing 
between them a U-tube containing at its lowest point either a 
constriction or a throttle cock. All the operations of gas analysis 
can be carried out in this apparatus except explosions, for which 
the absorption vessel is replaced by a eudiometer. The procedure 
for estimating carbon dioxide, heavy hydrocarbons, oxygen, carbon 
monoxide, and the combustion of hyefrogen, methane, and ethane 
is described. H. C. R. 

A Modified Methyl-orange Indicator. Kenneth Clauds 
Deverbux Hickman and Reginald Patrick Linstead (T., 
1922, 121, 2502—2506). 

Apparatus for Electrometric Titration. W. E. Garner 
and C. A. Waters (J. Soc. Chem. Ind. t 1922, 41, 337 — 338t). — The 
electrode vessel, which carries a small bulb, is attached to a rotating 
stirrer ; two side tubes on the vessel are turned downwards ana 
constricted at the ends. The bulb is convenient in the preparation 
of a oalomel electrode. The side tubes are packed with asbestos, the 
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vessel is filled completely with electrolyte, and it is supported from 
the glass tube of the stirrer by means of a waxed cork. The metal 
used as an electrode is fused or waxed into a thin glass tube and 
attaohed by means of a small binding screw to the rotating spindle, 
electrical connexion being made through a small steel mercury cup 
to another binding screw. The outer electrode is of any convenient 
form ; the turned-down side tubes on the electrode vessel make it 
possible to commence a titration with 5 c.c. of solution in the beaker. 

W.P.S. 

Quantitative Analysis by Measurement of the Degree of 
Supersaturation. Ebnst Fritz HOppler (Chem. Ztg 1922, 46, 
957 — 958). — The time elapsing between the addition of a reagent 
and the formation of a precipitate or coloration can be utilised as an 
approximate quantitati ?e measure of traces of substances in solution. 
The method is particularly applicable to water analysis. Sulphuric 
acid and calcium can be estimated in this way between the dilutions 
of 2*3 and 100 mg. per litre. Nitrous acid can also be estimated by 
this means when not in greater concentration than 0*5 mg. per litre. 

H. C. R. 

The Rapid Estimation of Chlorine in Organic Compounds. 

E. Votocek ( Chem . Listy, 1922, 16, 248 — 249). — The author com- 
bines the method of Marcusson and Droscher (A., 1910, ii, 543) with 
his titration of chlorides against a mercuric salt in the presence of 
sodium nitroprusside as an indicator. The present author carries 
out the combustion in a funnel-shaped vessel of several litres 
capacity fitted with a stopcock. Since sufficient hydrogen is 
present in the molecule to convert all the chlorine into hydrogen 
chloride, the products of combustion are absorbed by water and 
titrated directly against mercuric nitrate. The estimation takes 
about an hour and a half. W. T. 

Potassium Dichromate as a Standard in Iodimetry and 
the Estimation of Chromates by the Iodide Method. Warren 

C. Vosburgh (J. Amer. Chem . Soc., 1922, 44, 2120 — 2130). — It is 
shown that titration of iodine with thiosulphate in dilute acid 
solutions gives results which are 0*1 — 0*3% higher, and more con- 
cordant than the results of titration in a neutral solution. The 
presence of air affects the titration of iodine with thiosulphate when 
the acidity of the solution is equivalent to 0*3N-hydrochloric acid 
or greater, causing too much thiosulphate to be required. An 
apparent excess of oxidising action of dichromate is caused by the 
titration of the iodine in a solution of too high an acid concentration. 
This can be corrected by the exclusion of air, but more easily by 
dilution to such an hydrogen-ion concentration that the presence of 
air will not interfere. Chromates may be estimated to within 0*1% 
by the iodide method under the proper conditions. Potassium 
dlohromate as a standard for thiosulphate solutions agrees with pure 
iodine to within 0*1%, but gives a slightly lower value. Errors 
in the iodine standardisation leading to such a difference appear to 
be about as probable as errors in the dichromate standardisation. 
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A standard solution of potassium permanganate is not trustworthy 
as a standard for thiosulphate solutions. J. F. S. 

The Estimation of Sulphuric Acid as Barium Sulphate. 
Evidence of the Existence of a Complex Barium Sulphuric 
Acid. D. Balareff (Z. anorg. Chem ., 1922, 123, 69—82). — 
The sources of error in the estimation of sulphuric acid as barium 
sulphate are : (1) occlusion of salts by the precipitate, for example, 
barium chloride ; (2) occlusion of the mother-liquor ; (3) the for- 
mation of the complex ion [Ba 6 (S0 4 ) 6 ], and this leads to the chief 
error. The author isolated the potassium salt of this complex ion 
[Ba 6 (S0 4 )JK2. The most accurate results are obtained when 
barium sulphate is precipitated slowly from a dilute, boiling solution 
acidified with hydrochloric acid. Crystals in the precipitate have 
various forms; the prismatic form corresponds with the simple 
salt BaS0 4 . The chlorine content of barium sulphate is not caused 
by the salt S0 4 (BaCl) 2 . W. T. 

Application of Conductometric Titrations to Precipitation 
Analysis. V. Conductometric Titrations with Barium 
Salts. I. M. Kolthoff (Z. anal . Chem., 1922, 61, 433 — 448). — 
Sulphates may be accurately titrated conductometrically by means 
of barium chloride in solutions as dilute as 0-001A r . The titration 
may be carried out more rapidly and exactly if alcohol is added to 
the solution than if an excess of barium sulphate is stirred in. The 
presence of mineral acids, aluminium, and calcium leads to low results, 
whereas the presence of iron salts generally causes the results to 
be too high. Nitrates in moderate amount do not interfere. The 
method is not applicable to the determination of sulphates in water 
owing to the presence of calcium. 

Carbonates and chromates, as well as oxalates, tartrates, citrates, 
and malates in the presence of sufficient alcohol may all be titrated 
with barium chloride in a similar manner to sulphates, but phos- 
phates, pyrophosphates, succinates, benzoates, and salicylates 
cannot be titrated by conductometric methods with barium chloride. 

A. R. P. 

Some new Volumetric Methods. (Estimation of Sulphate, 
Lead, Acids, and Ammonia.) Karl Jellinek and H. Ens 
(Z. anorg . Chem., 1922, 124, 185—202). — The volumetric methods 
of estimating sulphate are unsuitable on account of the filtrations 
mvolved. The authors have worked out the following method. 
Excess of barium nitrate is added to a sulphate solution, to this is 
added excess of potassium chromate and this excess estimated by 
running in a barium solution until the yellow colour disappears. 
Error by this method 0*3%. The use of silver salt as an indicator 
is not possible because the solubilities of silver and barium chromates 
are very near to one another. The following is given as a volumetric 
method of estimating lead; excess of chromate us added to a lead 
salt, a little silver nitrate is then added, and the excess of chromate 
is determined by titrating against a lead salt until the disappearance 
of the reddish-brown silver chromate. The latter method can also 
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be employed for the indirect estimation of sulphate. Titration of 
metals against arsenates and arsenites does not give positive results. 
The authors suggest the use of a copper solution as an indicator in 
acidimetry, the alkali being added until the precipitated hydroxide 
makes its appearance. W. T. 

Estimation of Selenium. Luigi Losana (Giom. Chim. Ind. 
A'ppL, 1922, 4, 464 — 466). — The method used for estimating sulphur 
(this vol., ii, 582, 656) may be employed also for the estimation of 
selenium if a larger excess of iron is taken and the exclusion of air 
during the reduction is rendered as complete as possible. By 
suitable modification of the procedure, sulphur and selenium may 
be estimated simultaneously (cf. J. Soc. Chem . Ind., 1922, Dec.). 

T. H. P. 

Rapid Method for Estimating Ammonia in Ammonium 
Salts. Hermann Burkardt (Chem. Ztg., 19' 22, 46, 949). — 
Attention is directed to a rapid method for estimating ammonia in 
its salts, in which formaldehyde solution (containing no free acid) 
is added to the solution containing an ammonium salt, and the acid 
formed according to the equation 6CH 2 0+4NH 4 C1=6H 2 0+4HC1+ 
(CH 2 ) 6 N. is then directly titrated with a standard solution of sodium 
hydroxide, using phenolphthalein as an indicator. A. J. H. 

Titration of Nitrous Acid, and the Estimation of Nitrous 
and Arsenious Acids in the Presence of Each Other. Alfons 
Klemenc ( Z . anal . Chem., 1922, 61, 448 — 454). — The titration of 
acidified solutions of nitrites with permanganate in the air is attended 
with possible errors due to loss of nitrogen oxides and the slowness 
with which the reaction proceeds towards the end. These dis- 
advantages may be overcome by adding the nitrite solution without 
acidifying to a solution containing an excess of potassium perman- 
ganate and sulphuric acid and enclosed in a glass-stoppered flask 
containing carbon dioxide under slightly reduced pressure. The 
solution is warmed at 40° to complete the reaction and the excess 
of permanganate is then titrated with standard oxalic acid. 

[With F. Pollak.] — The method is extended to the estimation 
of nitrous and arsenious acids in the same solution, one portion of 
which is titrated in the presence of sodium hydrogen carbonate 
with iodine for arsenious acid and another portion with permangan- 
ate as described above to obtain the sum of the two acids. Nitrous 
acid is then found by difference. A. R. P. 

The Use of Benzidine in the Detection of Phosphoric Acid. 

F. Feigl (Z. anal. Chem., 1922, 61, 454 — 457). — The yellow pre- 
cipitate produced by ammonium molybdate in the usual test for 
phosphoric acid is often contaminated with arseno-molybdate and 
with molybdic acid, especially if an old solution of the reagent is 
used. To test this precipitate for the presence of phosphoric acid, 
it is collected on a close, ashless filter and washed somewhat, then 
moistened with a solution of benzidine hydrochloride containing 
acetic acid. The moist paper is held over an ammonia bottle, the 
vapour from which turns the precipitate blue in those parts con- 
vol. cxxn. ii. 32 
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taining phosphoric acid. Even when no visible precipitate is 
produced in the test solution it should be poured through the paper 
and the paper tested as described. The blue colour is apparent 
when the original solution contains only 1 part of phosphorus 
as phosphoric acid in 460,000 parts of water. A. R. P. 

The Volumetric Estimation o! Phosphoric Acid and 
of Sodium Phosphate and Pyrophosphates. Frank X. 
Moerk (Amer. J. Pharm ., 1922, 94 , 641 — 650). — Phosphoric acid 
and disodium hydrogen phosphate can be estimated volumetrically 
by titration with sodium hydroxide and hydrochloric acid, respect- 
ively, using a mixture of methyl-orange and indigo-carmine as 
indicator. To obtain results in consistent agreement with the silver 
phosphate precipitation method followed by titration of the liberated 
acid with alkali hydroxide until a permanent brown coloration of 
silver oxide is obtained, the dilution of the reacting solutions must 
be specified, and a definite quantity of sodium chloride must be 
added, the silver phosphate method being apparently unaffected 
by these factors. For the neutralisation method, using the indicator, 
the procedure is as follows. To 100 c.c. of water 0*2 c.c. each of 
0*1% methyl-orange solution and 0*3% indigo-carmine solution 
are added, followed by dilute hydrochlorio acid until the green 
colour changes without producing a violet colour. The solution 
thus prepared is divided into two equal parts, one being set aside 
and the other being added to the phosphoric acid or phosphate 
solution to be estimated, and the mixture titrated to match the 
tint of the reserved portion of the indicator solution with sodium 
hydroxide, or hydrochloric acid, as the case may be. The end- 
point corresponds in each case with the formation of NaH 2 P0 4 . 
Under these conditions and using N j2 solutions, results in agreement 
with the silver phosphate method were obtained by titrating in 
presence of 7*5% of sodium chloride for the phosphoric acid, and 
2*5% for the phosphate. Under similar conditions, sodium pyro- 
phosphate can be titrated with acid as a diacid base. G. F. M. 

Methyl-red in the Assay of Phosphoric Acid and Sodium 
Phosphate. Frank X. Moerk and Edward J. Hughes (Amer. 
J. Pharm., 1922, 94 , 650 — 655). — Of the two methods described in 
the preceding abstract and the U.S.P. IX method for the volumetric 
estimation of phosphoric acid and phosphates, the latter process 
alwavs gives low results. The mixed indicator method is the most 
rapid, but is influenced by the weight taken, by the amount of 
sodium chloride present, and by the strength of the volumetric 
solutions. The best results when working with unknown quantities, 
are obtained by the silver phosphate method, titrating back the 
liberated acid with alkali hydroxide and using methyl-red as indicator 
The procedure is as follows. To 50 c.c. of standard silver nitrate 
solution one drop of methyl-red and a trace of alkali to produce a 
yellow colour are added, followed by 10 c.c. of the solution to be 
assayed. The liberated nitric acid (3 mols. per mol. of H a PCh or 
1 mol. per mol. of Na 2 HP0 4 ) is titrated with alkali hydroxide until 
the supernatant liquid is again yellow. During the neutralisation, 
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the pink colour may fade, in which case one or two drops more of 
methyl-red must be added. G. P. M. 

The Iodometric Micro-estimation of Phosphoric Acid, 
and of Phosphorus in Organic Compounds. 0. Syanbero, 
K. SjAbero, and G. Zimmerlijnd (Arkiv Kem. Min . Geol . , 1922, 
No. 10, 1 — 17). — An improvement on Neumann’s method (A., 1903, 
ii, 243; 1905, ii, 68) for the micro-estimation of phosphorus is 

described, in which the phosphorus is precipitated as ammonium 
phosphomolybdate, and the nitrogen in the precipitate estimated by 
Bang’s micro-Kjeldahl method, in which the ammonia is absorbed 
in acid, the excess of the latter being estimated by adding excess 
of potassium iodide and potassium iodate and titrating the liberated 
iodine with thiosulphate. If a correction is made for a systematic 
error, 0 05 — 1*00 mg. of phosphorus may be estimated to within 
2—3%. W. O. K. 

Titration of Boric Acid in Presence of Phosphoric Acid. 

I. M. Kolthoff ( Chem . Weekblad, 1922, 19, 449 — 450). — Addition 
of sodium citrate to solutions containing phosphoric and boric acids 
prevents interference by the latter in the titration of the phosphoric 
acid with sodium hydroxide. After the neutralisation, addition of 
mannitol allows of the titration of the boric acid by further addition 
of sodium hydroxide, addition of the alkali being continued until 
the pink colour of the phenolphthalein remains for at least three 
minutes, and is not destroyed by further addition of mannitol. 
Neither calcium nor magnesium interfere. 

In boiling solutions containing boric acid, a reflux condenser is 
scarcely necessary, since after half an hour’s boiling the loss is less 
than 1%. S. I. L. 


The Estimation of Boric Acid. W. W. Deerns (Chem. 
Weckblad , 1922, 19, 480 — 481). — The authors method of estim- 
ating boric acid in presence of phosphoric acid by means of 
potassium iodide-iodate is simpler than the method proposed by 
Kolthoff (preceding abstract) of adding sodium citrate and titrating 
with alkali, and the interference of calcium compounds is not 
apparent. The citrate method is not new, having been proposed 


by Littmann (Chan. Ztg ., 1898, 22, 691 ) and Pfyl (A., 1914, ii, 290). 

S. I. L. 


Quantitative Estimation of Carbon and Hydrogen by 
means of the Sulpho-chromic Mixture. L. J. Simon and 
A. J. A. Guillaumin ( Cwnpt . rend., 1922, 175, 525 — 527; ef. 
Guyot and Simon, A., 1920, i, 285, and ii, 332). — The method indi- 
cated is limited in scope, but is applicable to dibasic straight-chain 
acids, their methyl esters, and to all sugar derivatives which do not 
contain a methyl group directly linked to carbon, to aromatic acids, 
and to phenols which contain no alkyl substituents in the ring. The 
substance is completely oxidised by a known excess of reagent, the 
volume of carbon dioxide obtained is noted, and hvdrogen estimated 
by determining volumetrically the excess of chromic acid. An 
alternative method depends on estimating the residual chromic 
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acid by addition of a known exoess of a suitable organic substance 
and a second reading of the volume of carbon dioxide. A table 
is given of results obtained by the method as compared with standard 
figures for the same substances. The authors suggest that the 
method would be more generally applicable if silver chromate were 
used as the oxidising agent. H. J. E. 

The Function of Chromic Oxide in Oxidation by means 
of Sulpho- chr omic Mixture. L. J. Simon (Compt. rend 1922, 
175 , 768 — 770; cf. preceding abstract). — Chromic oxide formed in 
the reaction may play an important part in the oxidation. Control 
experiments in which chrome alum was added to the reagent showed 
that, in absence of oxidisable organic matter, the addition enables 
the liberation of oxygen to take place more readily and that the 
quantity of alum added influences the amount of oxygen evolved. 
If sufficient chromic oxide is added, sulphuric acid will completely 
decompose chromic anhydride on heating at 100°. Thus the addition 
of chromic oxide or its derivatives, when dealing with organic sub- 
stances which are only partly oxidised by sulpho-chromic mixture, 
transforms what would otherwise be partial into complete oxidation, 
and in extreme cases gives rise to the evolution of free oxygen. 

H. J. E. 

The Tannic Acid Method for the Estimation of Carbon 
Monoxide in Blood. R. R. Sayers and W. P. Yant (U.S. 
Bur. Mines , Rep. Investigations , 1922, No. 2356). — Standards arc 
prepared containing 10 — 100% of carbon monoxide-haemoglobin 
in 90 — 0% of oxyhaemoglobin as follows: 5 c.c. or more of blood 
are collected, 0*05 gram of potassium citrate or 0-02 gram of sodium 
fluoride being used for each 10 c.c. Half of the blood is saturated 
with carbon monoxide, and both parts are diluted to 10 vols. with 
water, and mixed in varying proportions. Then 0*1 c.c. of the blood 
to be tested is drawn from the finger into 1 c.c. of 0*05% potassium 
citrate or 0*03% sodium fluoride solution. To each of the blood 
samples contained in tubes of inch inside diameter is added 1 c.c. 
of 1 % tannic acid in 1 % pyrogallol solution. The tubes are inverted 
and comparison is made in eight to ten minutes. The standards, 
when properly sealed, may be kept for several weeks, but the 
reagent should be freshly prepared. Chemical Abstracts. 

Physical Method for the Estimation of Carbon Dioxide in 
the Respiratory Air. A. K. Noyons (Arch. Nierland. physiol ., 
1922, 7, 488 — 495). — A method is described for the estimation 
of carbon dioxide by the measurement of the heat conductivity of the 
mixture of gases. W. 0. K. 

Estimation of Silica in Filtered Sea-water. Roger C. 
Wells (J. Amer. Chem. Soc ., 1922, 44, 2187— 2193).— The author 
has investigated the estimation of silica in sea- water and finds that 
the most effective method is to add an aluminium salt if such is 
not already present and precipitate with a quantity of ammonia 
sufficient to produce a pink colour with rosolic acid; the silica 
carried down with the tylqmina is then recovered and estimated in 
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the usual way. It is shown that silica cannot be estimated by the 
loss on evaporation with hydrofluoric acid in the presence of calcium 
sulphate. An excess of at least two parts of alumina to one of 
silica is essential for the complete inclusion of silica in the alumina 
precipitate. An excess of ammonia favours the inclusion of silica 
in the ammonia precipitate, but this has a slightly solvent action 
on the aluminium hydroxide. A Sorensen value of 7— 8, as shown 
by the pink colour with rosolic acid, is advisable" in making the 
ammonia precipitation. A very small quantity of silica, roughly 0*3 
mg., escapes precipitation and an equal quantity is generally found 
in the wash waters from the ammonia precipitate. In rook analysis, 
a single evaporation with hydrochloric acid is sufficient, provided 
silica is also determined in the ammonia precipitate. Eleven 
samples of water collected one mile south of Eastern Point Light, 
Gloucester, Mass., during eleven months gave contents of dissolved 
silica varying between 0 0029 and 0*0003 gram per litre. J. F. S. 

The Estimation of Alkali Carbonates in Presence of 
Phenolphthalein. Bonnier (Compt. rend 1922, 175, 765 — 
767). — Warder’s method (A., 1881, 848) of estimating carbon in 
steel involves a titration of alkali hydroxide with sulphuric 
acid in presence of alkali carbonate. That of Winkler (Tread- 
well, “ Analytische Chemie,” 9th ed., 2, 485) necessitates titration 
of tKe hydroxide in presence of barium chloride. Neither gives a 
sharp end-point. In the former case, the instability of the alkali 
hydrogen carbonate, on the formation of which the end-point 
depends, leads to errors and a study of the various factors which 
influence the result shows that the excess of sodium sulphate 
formed, the temperature, and the method of stirring have no effect. 
The initial colour of the indicator, the method of adding the acid, 
and the dilution (cf. Mestrezat, A., 1918, ii, 274) all affect the 
estimation to some extent. Winkler’s method is satisfactory if 
carried out with normal solutions ; with less concentrated solutions, 
however, the end-point tends to lose sharpness. H. J. E. 

The Cobalt Nitrite Reaction for Potassium in Animal and 
Vegetable Cells. A. B. Macallum (Arch. Nderiand. physiol ., 
1922, 7, 304 — 308). — Sodium oobaltinitrite is a very sensitive reagent 
for the microchemical detection of potassium in animal and vegetable 
cells. The possibility of ammonia being precipitated by the oobalti- 
nitrite may be avoided by the addition of formalin to the reagent, 
which converts the ammonia into hexamethylenetetra-amine. The 
only difficulty in the use of the reagent is that in animal tissue 
creatine may give a precipitate likely to be mistaken for potassium. 

W. O. K. 

The Volumetric Estimation of Calcium. A. VtfRTHXiM 
and G. H. C. van Bers (Chem. Weekbkd , 1922, 19, 450—452). — 
Excess of ammonium oxalate is added to the solution, and after 
heating to boiling, calcium oxalate is precipitated by addition of 
ammonia; after filtration, the excess of ammonium oxalate is 
titrated with permanganate in the usual* way. It is neoessary to 
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use at least double the amount cl oxalate theoretically required for 
the precipitation ; on account of the rapid alteration of ammonium 
oxalate solutions, blank titrations must be carried out with each 
series of estimations. 

The results agree very well with those obtained by the gravimetric 
estimation, and within very wide limits are independent of the 
temperature and degree of acidity of the solution to be titrated 
and of the strength of the permanganate solution employed. 

S. I. L. 

The Volumetric Estimation of Magnesium in Potassium 
Salts. A. VfjRTHEiM (Chem. Weekblad , 1922, 19, 461 — 462).— 
The method proposed by Precht (A., 1879, 1053), namely preci- 
tation of magnesia by addition of carbonate-free alkali, and back 
titration of the excess after filtration, has been examined, and found 
to give satisfactory results for mixtures containing very large 
quantities of sodium, potassium, and calcium salts. Where calcium 
is present, oxalate is added to the alkali to ensure complete precipi- 
tation. S. I. L. 

Estimation of Lead in Lead Amalgam. M. G. Mellon 
(J. Jmer. Chem . Soc ., 1922, 44, 2167 — 2174). — A resume is given 
of the principles of the methods which have been used previously 
for the estimation of lead in lead amalgams. Data are presented 
which show the possibility of estimating quantities of lead of 
about 0*5 gram of lead in 30—50 grams of mercury with an accuracy 
of 0*05%. The method consists in the displacement of the lead 
by copper from an aqueous solution of copper nitrate, followed 
by the precipitation of the lead as chromate from the solution. 
It is shown that 0 4 gram of lead may be displaced from the amalgam 
in thirty minutes at the ordinary temperature if the mixture is 
stirred, bat if allowed to remain stationary many hours arc 
required for complete precipitation. The following procedure is 
recommended : the sample of amalgam is covered with water 
containing one drop of 10% acetic acid, 10 c.c. of a Si^-solution 
of copper nitrate are added and the mixture is stirred for thirty 
minutes and filtered to remove any metallic copper wliich has not 
dissolved in the mercury. One drop of 10% acetic acid is added 
to the filtrate, and the lead is precipitated as chromate by the 
method usually adopted. J. F. S. 

A Peculiar Catalytic Reaction for the Detection, and a 
Method for the Estimation, of the Smallest Traces of Copper 
[also a Lecture Experiment]. Friedrich L. Hahn and G. 
Leimbach (jBer., 1922, 55, [£], 3070— 3074).— When a solution 
of a ferric salt is added to a solution of sodium thiosulphate a 
dark violet coloration is developed which gradually disappears as 
the ferric becomes reduced to ferrous salt and the sodium thio- 
sulphate is converted into tetrathionate. The reaction is greatly 
accelerated by the presence of copper salts and its completion 
can be made more obvious by the addition of ammonium thio- 
cyanate to the mixture ; the latter substance has also the advantage 
of retarding the reaction. 
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The following solutions are required. Copper sulphate solution 
(3*9 grams of the hydrated salt per litre, of which 1 c.c. is diluted 
to 1 litre before use) ; ferric solution (5 grams of iron alum and 
25 c.c. of 2JV-hydrochloric acid per litre); 5J/-ammonium thio- 
cyanate solution; 1/1 5 M -sodium thiosulphate solution. For the 
recognition of the minutest traces of copper, two litres of the iron 
solution should be mixed with 10 — 20 c.c. of thiocyanate ; for the 
estimation of larger amounts more thiocyanate (up to 200 c.c.) 
may be used. 

A neutral solution of the substance under investigation is placed 
in a beaker (500 c.c. capacity) and in a similar series of beakers 
known quantities of copper solution are placed. The solutions are 
made up to a fixed volume with distilled water, and to each are 
added 100 c.c. of the iron thiocyanate solution. Simultaneously 
(by means of a row of test-tubes fastened to a rod which can bo 
rotated horizontally) 25 c.c. of thiosulphate solution are added 
to each beaker and the contents well mixed. The times required 
for decolorisation (which are conveniently 10 — 20 minutes) are 
then compared. 

The velocity of the reaction is rather greatly dependent on small 
variations in the ratio of the concentrations, iron : thiocyanate : thio- 
sulphate, on the degree of acidity and the temperature, so that it is 
scarcely possible at present to indicate definite intervals of time 
for definite quantities of copper. It is necessary to observe the 
progressive decolorisation in the solution under investigation and 
in solutions of known copper content simultaneously and to use a 
sufficient volume of solution (about 100 c.c.) to avoid the effect of 
local variations of temperature. The smallest amount of copper 
which can be identified with certainty under these conditions is 
0*002 m.g. ; further refinement is probable if a thermostat is used. 

A similar effect on the course of the reaction has not been observed 
with any other substance yet investigated. Acceleration is caused 
by relatively large amounts of platinum, but the effect is so little 
marked that a confusion with copper is impossible. Aluminium, 
zinc, nickel, and arsenic in particular retard the action, especially 
in strongly acid solution. If such metals are to be investigated 
with regard to their copper content, it is essential that an equal 
weight of “ foreign ” metal should be added to the control solu- 
tions; in this manner, 0 001% of copper in nickel can be rapidly 
and certainly detected. H. W. 

Potentiometric Titration of Copper. E. Zintl and H. 
Wattenberg (Ber., 1922, 55, [22], 3366 — 3370). — The method 
consists in the reduction of the cupric to cuprous salt in hydro- 
chloric acid solution by means of titanium trichloride and subse- 
quent re-oxidation with standard potassium bromate or dichromate 
solution in an atmosphere of carbon dioxide. 

The apparatus consists of a beaker placed on an electrically 
heated hot plate and covered with a clock glass provided with four 
holes for the introduction of the nozzle of the burette, a stirrer, a 
T-tube which holds the indicator electrode (a stout smooth platinum 
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wire) and serves also for the introduction of carbon dioxide and the 
limb of the normal electrode (a calomel cell charged with solid 

S bassium chloride and saturated potassium chloride solution). 

e E.M.F . of the titration cell is measured by compensation in 
the usual manner with the aid of a capillary electrometer. The 
copper solution is treated with a sufficient quantity of hydrochloric 
acid and reduced by a slight excess of titanium trichloride, whereby 
a colourless solution results if sufficient hydrochloric acid is present 
to prevent precipitation of cuprous chloride. The addition of 
standard bromate or dichromate solution causes the oxidation of 
the excess of tervalent titanium and subsequently that of the 
copper, the end-points of the two actions being marked by abrupt 
changes in the potential. Titration is effected at about 80°, at 
which temperature the potentials adjust themselves almost in- 
stantaneously; in cold solution, the bromate in particular reacts 
somewhat slowly with titanium trichloride. The concentration of 
the hydrochloric acid has not a very marked influence, and is 
suitably maintained at 4 — 8%. Considerable quantities of ammon- 
ium salts have no disturbing effect, but iron is titrated with the 
copper. Small quantities of nitric acid are reduced by the excess 
of titanium trichloride, after which they do not influence the change 
further. The use of stannous chloride in place of titanium chloride 
is not recommended, since the potentials, even in hot solution, only 
become constant slowly as long as an excess of stannous salt is 
present. H. W. 

Volumetric Estimation of Copper by means of Sodium 
Nitroprusside. Georges Joret (Ann. Falsify 1922, 15, 354 — 
356). — A solution of the copper salt, containing about 01 gram 
of copper, is neutralised with ammonia, then acidified slightly with 
nitric acid, treated with 40 c.c. of iV/l 0-sodium nitroprusside 
solution (14*895 grams per litre), diluted to 200 c.c., and filtered; 
100 c.c. of the filtrate are treated with 20 c.c. of iVyiO-silver nitrate 
solution, the mixture is filtered, and the excess of silver nitrate 
titrated with N /10-thiocyanate solution in an aliquot portion of the 
filtrate. The copper solution must not contain silver, nickel, 
cobalt, or halogens. W. P. S. 

Separation of Copper by means of Thiophenylhydantoic 
Acid. H. H. Willard and Dorothy Hall ( J. Amer . Chem . Soc., 
1922, 44, 2253 — 2254). — In solutions slightly acidified with acetic 
acid, thiophenylhydantoic acid precipitates quantitatively copper, 
lead, mercury, cadmium, bismuth, and antimony, whilst arsenic, 
tin, and metals not precipitated by hydrogen sulphide are not 
precipitated under these conditions. When the copper precipitate 
is ignited to oxide, the product contains sulphate sufficient to cause 
an error of 0*1 — 0*6 mg. in the total weight. The copper com- 
pound is very unstable and quite unsuitable for direct weigh- 
ing. To estimate copper by means of the precipitate with thio- 
phenylhydantoic acid, it is best to fuse it with potassium pyro- 
sulphate, dissolve in water, and estimate the copper by any of the 
well-known methods. The bismuth and antimony compounds 
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with thiophenylhydantoic acid are soluble in alcohol. To separate 
copper from the metals of the iron and zinc groups, the solution is 
neutralised with ammonia and 5 grams of glacial acetic acid are 
added. If metals precipitated by ammonia are present, 7 grams of 
citric acid are added before neutralising for every gram of such 
metal present. The solution is made up to 300 — 400 c.c., raised to 
the boiling point, and treated with 0*5 gram of thiophenylhydantoio 
acid in a little hot water, then dilute ammonia is added until a 
yellow precipitate begins to form. The solution is boiled, and 
if all the copper is precipitated the precipitate separates at the 
top, leaving a clear solution below. If this does not happen, a 
little more ammonia is added, but this may cause the precipitate 
to turn brown, due to the formation of sulphide. The precipitate 
is filtered hot, washed with hot water, and treated as stated above. 
The method is very good for small quantities of copper. 

J. F. S. 

Contradictions and Errors in Analytical Chemistry. I. 
The Precipitation of Aluminium by Thiosulphate and its 
Separation from Iron. II. The Ageing of Volumetric 
Thiosulphate Solutions. Friedrich L. Hahn [with G. Leim- 
baoh (I) and H. Windisch (II)] (Her., 1922, 55 , [JB], 3161—3165).— 
I. The precipitation of aluminium by means of thiosulphate under 
the usual conditions (boiling the solution until sulphur dioxide is 
completely expelled and then adding ammonia) is only very 
incomplete ; the apparent accuracy of the results is due to a balance 
of errors, the unprecipitated aluminium hydroxide being com- 
pensated by the alkali carried down by the precipitate. Pre- 
cipitation is almost quantitative when the solution is boiled for 
only a short time and the remainder of the metal is precipitated 
by addition of a base. An almost complete separation from iron 
can be achieved if a very weak base, preferably phenylhydrazine, 
is used. 

II. The addition of a very small amount of alkali enables thio- 
sulphate solutions to be preserved without alteration in strength 
from the first day. The change which they otherwise suffer appears 
to be caused by the faintly acid reaction of distilled water; it 
certainly does not depend on the formation of sulphite or sulphide. 

H. W. 

The Separation of Ferric Oxide and Aluminium Oxide 
from Magnesium Oxide by the Nitrate Method. Andr4 
Charriou (Compt. rend,, 1922, 175 , 693 — 695; cf. this vol., 
ii, 319). — In separating the oxides of iron and aluminium from that 
of magnesium by heating with ammonium nitrate, the retention of 
magnesium oxide by the other oxides increases with the magnesium 
content ; aluminium oxide retains a relatively smaller amount than 
ferric oxide. By increasing the concentration of the ammonium 
nitrate solution from 4% to 10%, the magnesium oxide is almost 
completely removed, and if the mixture is treated three times in 
this way, no trace of magnesium remains. H. J. E. 
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Separation and Estimation of Cobalt. I. Separation of 
Cobalt by means of Thiophenylhydantoic Acid. I. Separ- 
ation of Cobalt from other Metals. H. H. Willard and 
Dorothy Hall (J. Amer. Chem. Soc ., 1922, 44, 2219 — 2226). — 
Cobalt may be quantitatively separated from arsenic, uranium, 
vanadium, titanium, tungsten, molybdenum, zinc, manganese, 
chromium, aluminium, magnesium, and calcium by precipitation 
with thiophenylhydantoic acid in slightly ammoniacal solution. 
In the presence of iron, the precipitate is rarely free from this 
impurity, and usually contains from one to five mg. regardless of 
the amount originally present. This docs not, however, interfere 
with the volumetric estimation of cobalt. Nickel is always partly 
precipitated. The cobalt precipitate has not a definite com- 
position, and is probably mixed with some cobalt sulphide, thus 
making it necessary to convert the cobalt into some other more 
definite form. The various separations of cobalt from other metals 
are effected as follows. Separation from iron. A solution con- 
taining 1 gram of iron and 25 mg. of cobalt in 300 c.c. is placed in 
an Erlenmeyer flask, treated with 8 grams of citric acid, and neutral- 
ised with ammonia (d 0*90) and 5 c.c. of excess ammonia are 
added. The solution is warmed at 35°, 07 — 1*0 gram of thio- 
phenylhydantoic acid dissolved in 30 c.c. of water or alcohol added, 
and the mixture shaken vigorously for several minutes. The cobalt 
is precipitated and after boiling the precipitate may be easily 
filtered. Separation from manganese. This separation is effected 
as in the case of iron. Separation from zinc. The procedure is 
the same as for iron, except that an excess of 10 c.c. of ammonia 
is necessary and tho solution must be boiled for several minutes 
to ensure complete precipitation of the cobalt. The other metals 
named are separated in the same way as zinc, except that 7 grams 
of citric acid arc used. J. F. S. 

Separation and Estimation of Cobalt. II. Gravimetric 
Estimation of Cobalt. H. H. Willard and Dorothy Hall 
( J. Amer . Chem. Soc. f 1922, 44, 2226 — 2231 ; cf. preceding abstract). 
— Various methods for the gravimetric estimation of cobalt have 
been examined, and it is shown that, although pure cobalt nitrate 
may be accurately ignited to the oxide Co 3 0 4 and the latter reduced 
by hydrogen to the metal, the oxide obtained by the ignition of 
the thiophenylhydantoic acid precipitate (vide supra) contains a 
little sulphate. If the oxide obtained in this ignition is assumed, 
empirically, to be Co 2 0 3 , the results for cobalt are fairly good. 
The ignition of cobalt sulphate at 550° is the most accurate method 
for the estimation of cobalt, but when this method is applied to 
the thiophenylhydantoic acid precipitate the results are usually 
slightly high and the sulphate is not completely soluble in water. 
The electrolytic estimation of cobalt is very satisfactory when the 
proper conditions and precautions are observed. Precipitation 
as cobalt ammonium phosphate followed by ignition to cobalt 
pyrophosphate is less accurate than the preceding methods. 

J. F. S. 
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Separation and Estimation of Cobalt. III. Volumetric 
Estimation of Cobalt. H. H. Willard and Dorothy Hall 
(J. Amer. Chem. Soc., 1922, 44, 2237 — 2253 ; of. preceding abstracts). 
— A number of methods have been examined for the volumetric 
estimation of cobalt. It is shown that in general volumetric 
methods are the most accurate and satisfactory for the estimation 
of cobalt. The most accurate method involves the oxidation of 
cobalt to cobaltic hydroxide in strongly alkaline solution by means 
of a perborate or hydrogen peroxide, followed by its volumetric 
reduction to a cobaltous salt. This reduction may be accomplished 
by the following methods : (a) By the addition of potassium iodide 
in acid solution, the iodine liberated being titrated with sodium 
thiosulphate ; in this method iron must be absent. (6) By adding 
the cobaltic hydroxide to an acid ferrous sulphate solution, the 
excess of which is titrated with potassium permanganate; an 
empirical factor must be used in the calculation, (c) By the 
addition of a strongly acid solution of stannous chloride, the excess 
of which is titrated with iodine, iodate, bromate, or dichromate 
solution. The last, titrated electrometrically, is especially recom- 
mended. If iron is present, iodine will oxidise it quantitatively 
only in a neutral solution, (d) By adding titanous sulphate, the 
excess of which is titrated with permanganate. Since titanous 
hydroxide decomposes water with the liberation of hydrogen, the 
alkaline solution must be first almost completely neutralised by 
one of the several methods suggested. The presence of nickel 
does not interfere with this titration, but the oxidation is incom- 
plete when more than 7 mg. of iron are present. In the presence 
of a large excess of potassium hydrogen carbonate, cobalt is oxidised 
by hydrogen peroxide to a green tervalent compound, which is 
reduced in the presence of pyrophosphate by ferrous sulphate, the 
excess of which is titrated with permanganate after acidifying with 
sulphuric acid. Iron and manganese in small amounts do not inter- 
fere in this method, but the principal source of error is in 
the removal of the excess of peroxide without decomposing the 
cobalt compound. J. F. S. 

Gravimetric Estimation of Nickel as Nickel Dioxide. 

Wilhelm Vaubel (Chem. Ztg., 1922, 46, 978). — Nickelous hydroxide 
is precipitated from the solution with sodium hydroxide, collected, 
washed, and ignited. The ignited precipitate is again washed until 
free from alkali metals, dried, and dissolved in nitric acid. The 
excess of nitric acid is evaporated and the residue heated for 
thirty minutes in an air-bath at 280 — 330°. Pure black nickel 
dioxide results. The oxides of nickel at present known are NiO, 
Nio0 4 , and Ni0 2 . The oxide Ni 2 0 3 has not yet been obtained. 

H.C. R. 

Electrometric Estimation of Nickel with Silver Nitrate. 

Erich Muller and Hans Lauterbach (Z. anal Chem., 1922, 
61, 457 — 464). — The nickel solution is treated with a slight excess 
of potassium cyanide solution, sufficient to decolorise the mixture, 
ana connected with a normal calomel eleotrode, a galvanometer, 
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and a sliding resistance, the ends of which are connected with 
an accumulator, and one end and the sliding oontact with a 
voltmeter. A silver wire in the solution acts as indicator electrode, 
and the solution is agitated by means of a motor-driven stirrer. 
The sliding resistance is adjusted until the voltmeter indicates 
0*075 volt and silver nitrate solution is added slowly until the 
galvanometer indicates zero. The results are calculated as in the 
older chemical process. A. R. P. 

Electrometric Titration of Dichromate with Ferrous 
Sulphate. Marion Eppley and Warren C. Vosburgh (J. 
Amer. Ghem . Soc ., 1922, 44, 2148 — 2156). — The conditions under 
which dichromate may be estimated by electrometric titration 
with ferrous sulphate have been investigated. The practical limits 
of acidity for hydrochloric and sulphuric acids have been deter- 
mined. It is shown that the amount of ferrous sulphate required 
to titrate a given amount of chromic acid varies with the con- 
centration of the latter. Dissolved air has a negligible effect on 
the titration. Hydrofluoric acid in sufficient concentration reduces 
the amount of ferrous sulphate required by about 0*1%. When 
ferrous sulphate, standardised by means of a standard solution of 
potassium permanganate, is used to standardise a known amount 
of dichromate in 0*01iV-solution, the value found for the latter 
is about four parts per thousand higher than the calculated value. 
When the dichromate concentration is 0*003iV, the amount of 
ferrous sulphate required is about 1% higher than the calculated 
quantity. The titration of the ferrous ion with a potassium di- 
chromate solution gives results which agree with those obtained by 
the reverse titration. J. F. S. 

The Analysis of High-percentage Tungsten Alloys. K. 

Seel (Z. angew . Chem. y 1922, 35, 643—644). — The serious loss of 
platinum involved in the customary fusions of tungsten alloys with 
sodium and potassium carbonates and nitrates may be avoided by 
fusing the finely divided alloy with sodium hydroxide and nitrate 
in silver crucibles. The fusion takes about 1 hour, and the crucibles 
are not seriously attacked. 0*5 Gram of the finely divided alloy 
is fused with! 6 grams of sodium hydroxide and 3 grams of sodium 
nitrate. The fused mass is dissolved in water and filtered, the iron 
oxide remaining on the filter being dissolved in hydrochloric acid 
containing a little potassium chlorate, filtered, and the two filtrates 
united. The iron is estimated as ferric oxide as usual. The 
aluminium and the greater part of the silica are removed from 
the filtrate with ammonia, filtered off, and the tungsten in the 
filtrate preoipitated with mercurous nitrate after acidifying, boiling 
off the carbon dioxide and concentrating to about 150 c.c. The 
tungstic acid obtained by ignition of the precipitate is strongly 
contaminated with alkali, which is removed by repeated extractions 
with 7% hydrochloric acid, and traces of silica are finally removed 
by treatment with hydrofluoric acid. In the case of alloys rich in 
iron, a residue containing iron and tungsten remains after the 
original fusion. This is fused with pyrosulphate and the tungsten 
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precipitated with nitric acid, estimated as tungstic acid and added 
"to the figure obtained above. The iron in the filtrate is estimated 
in the usual way and added to the figure obtained above. 

H. C. R. 

Separation of Antimony from Arsenic and Tin. Fried- 
rich L. Hahn (Z. anorg. Chem.y 1922, 123, 276). — Antimony can 
be separated quantitatively from arsenic and tin by oxidation to 
pyroantimonate (cf. A., 1916, ii, 266). This method is due to 
Hampe. W. T. 

The Estimation of Bismuth as Metal. Albin Kurte- 
nacker and Felicitas Werner (Z. anorg . Chem.y 1922, 123, 166— 
170). — The authors find that metallic bismuth can be accurately 
estimated by dissolving it in a ferric salt and titrating the ferrous 
salt produced by means of potassium permanganate, the reaction 
being Bi+3Fe # ' # =Bi ,# *+3Fe'\ Ferric chloride was found more 
suitable than tl*e sulphate. The reduction of bismuth nitrate by 
formaldehyde, hypophosphorous acid, and alkali stannite gave 
results about 5% too low, this being due to the metal being mixed 
with some bismuthous oxide. Conditions for ’complete reduction 
to the metal could not be found. W. T. 

New Method for Estimating Volatile Substances in Air. 

E. Fritzman and K. Macjulevitsch (J. Buss. Phys . Chem . Soc ., 
1920, 52, 212 — 226). — To estimate the content of fight petroleum 
vapour in air, the latter is first freed from dust, moisture, and 
carbon dioxide by passing it through tubes containing, in order, 
soda-lime, calcium chloride, phosphoric oxide, and cotton wool, 
the fight petroleum being retained in two U -tubes packed with 
magnesium turnings and cooled in liquid air. T. H. P. 

Estimation of Toluene, Xylene, and Benzene. G. Zabo- 
rowski (Mat. grasses , 1922, 14, 6160 — 6161). — Commercial samples 
of the above hydrocarbons or their respective mixtures with “ gas- 
oline ” may be examined, either volumetrically by sulphonation 
with a known quantity of sulphuric acid and titration of the excess 
of acid, or densimetrically. (a) About 3*5 grams of the sample 
and three times its weight (for xylene, four times) of (preferably 
100%) sulphuric acid are warmed to 45° in a 50 c.c. glass-stoppered 
flask, shaken thoroughly for five minutes, allowed to cool, poured 
into 100 c.c. of water, boiled to remove fight oils, and titrated 
with standard sodium hydroxide solution, using phenolphthalein. 
For toluene, the quantity of acid used is multiplied by 1-876; for 
xylene, by 2-163. In the case of benzene, sulphonation must be 
effected in a reflux apparatus. ( b ) The densimetrio estimation 
consists in the use of the expression T ==-~[lQ 0 D(d 1 --d 2 )]/(D--d 2 )d v 
where d x represents the d 16 of the sample, d 2 the d* 6 of the un- 
sulphonated residue after sulphonation, and D the d 15 of pure 
toluene (0-8706), xylene, or benzene. Chemical Abstracts. 

The Detection of Nitrocompounds. H. J. Prins (Perf. 
Essent . Oil Bee., 1922 r 13, 355). — The accelerating effect of nitro- 
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benzene on the reaction velocity of metals with weak acids is 
applied to the detection of this substance in benzaldehyde. The" 
reaction is carried out by heating 2 c.c. of the oil and 6 c.c. of 
80% acetic acid for one minute with a small piece of tin foil. In 
presence of 5% of nitrobenzene, the tin disappears immediately 
on boiling, with 1% the tin turns dark and disappears about ten 
minutes after the mixture has been heated, with 0-1% the tin 
turns black after about ten minutes, with 0*01% the tin becomes 
greyish-black after remaining over-night, whilst with pure benz- 
aldehyde the metal retains its bright surface. In a similar way, 
the presence of 0*1% of artificial musk can be detected in perfumes. 
The reaction is not exclusively specific for nitro-compounds, as 
organic peroxides have the same property, but only oils rich in 
terpenes which contained peroxides owing to exposure to air show 
the reaction and then only feebly. Likewise worm-seed oil con- 
taining the peroxide caridol can scarcely give rise to confusion, 
as 5% of nitrobenzene in benzaldehyde reacts more rapidly than 
pure worm-seed oil. Peroxidised benzaldehyde does not show the 
nitrobenzene reaction at all. G. F. M. 

Estimation of Phenol in Mixtures of Tar Acids. W. H. 

Hoffert (J. Soc. Chem . Ind ., 1922, 41, 334 — 337t). — The method 
proposed depends on the fact that the freezing point of phenol 
hydrate (16°) is lowered to the same extent by equal weights of 
each of the three cresols. In the case of a mixture of phenol and 
cresols, the freezing point may be determined directly, after the 
addition of water amounting to 10% of the weight of the mixture, 
if the quantity of phenol present exceeds 55% ; if the proportion 
of phenol is less, a known quantity of pure phenol (m. p. 40-5°) 
must be added to bring the proportion above 55%. With a mixture 
of tar acids, it is first necessary to remove neutral hydrocarbons 
and pyridine bases by distilling with steam from a sodium hydroxide 
solution of the sample, or by extracting the same solution with 
ether or benzene; the recovered tar acids are then distilled. If 
the mixture distils completely below 203°, the estimation is made 
directly on the distillate, but otherwise, higher homologues must 
be separated by fractional distillation. A known weight of pure 
phenol is added to the distillate and the mixture is treated with 
10% of its weight of water. Directions are given in detail regarding 
the procedure adopted for determining the freezing point and the 
amount of phenol corresponding with the freezing point obtained 
is found by reference to a graph. The method may be applied to 
the estimation of phenol in crude carbolic acid. W. P. S. 

Iodometric Estimation of Sugars. Fr. Auerbach and 
E. BodlIndeb (Z. angew. Chem., 1922, 35, 631 — 632). — In the 
iodometric titration of the excess of Fehling’s solution used in 
the estimation of a reducing sugar, the volume of N /10-thiosulphate 
solution required is not strictly proportional to the amount of 
sugar present. A table is given showing the quantities of invert- 
sugar corresponding with different quantities of thiosulphate 
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solution. Replacement of a part of the potassium iodide used by 
potassium thiocyanate, as proposed by Bruhns, is not recommended. 

W. P. S. 

The Modified Lehmann Method lor the Estimation of 
Dextrose. Adaptation to Small Quantities of Reducing 
Sugars. Paul Fleury and Louis Boutot (Bull. Soc. Chim. 
Biol., 1922, 4, 361 — 374). — In the estimation of dextrose by 
Bruhns’s method (A., 1920, ii, 773) the reagents should be added 
to the copper solution in the following order : iodide, acid, thio- 
cyanate. The method has been used for the estimation of small 
quantities of reducing sugars in biological fluids. E. S. 

Trustworthiness of the Benedict and Folin-Wu Blood- 
sugar Estimations. P. A. Csonka and Grace C. Taggart 
( J . Biol. Chem., 1922, 54, 1 — 3). — The different results obtained 
by the Folin-Wu (A., 1920, ii, 337) and the Benedict (A., 1918, 
ii, 247) methods are due to the presence in blood of a substance 
which reacts with picric acid but does not reduce copper solutions. 
The former method is thus the more trustworthy. E. S. 

Estimation of Starch. I. Estimation of Starch in Barley 
and in Wheat. Arthur R. Ling [with E. H. Callow and W. J. 
Price] (J. Inst . Brewing, 1922, 28 , 838 — 853). — The method 
proposed depends on the hydrolysis of the starch by malt diastase 
as suggested by Brown and Morris (T., 1885, 47, 527). Since the 
amount of maltose yielded by a pure starch varies with the diastatic 
power of the malt, the authors have determined the relation between 
the percentage of maltose obtained from pure barley and wheat 
starches when these are hydrolysed under definite conditions, and 
the diastatic power of the malt employed. The results of these 
experiments are given in graphic form. To estimate starch in 
barley or wheat, 5 grams of the finely-powdered grain are extracted 
in a Soxhlet apparatus for 3 — 3| hours with alcohol (d 0*920), the 
powder is then rinsed into a beaker with about 100 c.c. of water, 
and the mixture is boiled for ten minutes. The starch paste thus 
obtained is cooled to 57°, 10 c.c. of malt extract (prepared from 
a malt of known diastatic power) are added, the mixture is kept 
at 57° for one hour, then boiled, filtered, and the insoluble portion 
^washed. The filtrate is diluted to 200 c.c. and 30 c.c. of this 
solution are diluted to 100 c.c. and titrated against 10 c.c. of 
Fehling’s solution. The cupric reducing power of the malt extract 
is determined at the same time and under the same conditions, 
and the value obtained is used to correct the reducing power of 
the conversion product. W. P. S. 

Identification of Inulin by a Mycological Method. Aldo 
Castellani and Frank E. Taylor ( Biochem . J ., 1922, 16 , 655 — 
658). — Monilia macedoniensis, Castellani, ferments inulin with the 
production of gas. It also ferments dextrose, lsevulose, galactose, 
and suorose. The method consists of the utilisation of the above 
mould in conjunction with other fungi. S. S. Z. 
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Estimation of Volatile Acids in Wine. Philipps Malvbzin 
(Ann. FaUif ., 1922, 15, 360 — 362). — In reply to criticism, the 
author states that he sees no reason for altering the procedure 
described in his ether-extraction method for the estimation of 
volatile acids in wine. Tartaric and lactic acids are not extracted 
by the ether under the conditions given. W. P. S. 

The Separation of Solid and Liquid Fatty Acids. W. 

Meigen and A. Neuberger ( Ghem . Umschau , 1922, 29, 337 — 
342). — The methods of Varrentrapp, Bull and Fjellanger, Fam- 
steiner, David, Niegemann, and Faochini and Dorta were tested 
on known mixtures of solid and liquid fatty acids and by none was 
a true quantitative separation obtained. By the methods of Bull 
and Fjellanger, Facchini and Dorta, and David about one-half 
of the liquid acids was recovered in a nearly pure state. By 
recrystallising the solid fraction, part of this was also obtained 
nearly pure. By precipitating the aqueous solution of the potassium 
salts with excess of thallous sulphate, however, an almost quan- 
titative separation of stearic, palmitic, and elaidic acids from oleic 
acid was attained, and no recrystallisation was necessary. A 
mixture of 0-502 gram of oleic acid with 0*505 gram of stearic 
acid gave 0*509 gram of solid acids of iodine value 0*3 and m. p. 
68°, whilst a mixture of 0*200 gram of oleic acid and 0*502 gram of 
stearic acid gave 0*529 gram of solid acids of iodine value 0*9 and 
m. p. 67*5°. H. C. R. 

The Neutralisation of Tartaric Acid by Potassium Hydr- 
oxide in Presence of Chlorides of Alkaline Earths. L. J. 

Simoh and L. Zivy (Compt. rend., 1922, 175, 620 — 622). — The 
fact that titration of alkali hydroxide against tartaric acid gives 
two end-points ; that with helianthin indicating formation of the 
acid salt and that with phenolphthalein the normal salt, may be 
used in estimating mixtures of tartaric acid with other acids whioh 
give an end-point in presence of helianthin indicating the formation 
of normal salt. The presence of alkaline-earth chlorides in the 
solution introduces an error, as each molecule behaves towards 
potassium hydroxide as an equivalent quantity of hydrochloric 
acid. This effect is produced by any quantity and is quantitative 
in each case, the limiting value of the effect being the amount of 
tartaric acid present. Chlorides of other metals do not interfere 
with the titration in this manner. H. J. E. 

Estimation of Salicylic Acid in Blood-serum and other 
Fluids of the Body. H. Herissey ( Compt . rend. Soc. biol ., 
1922, 87, 333 — 336). — A mixture of 10 c.c. of serum, 5 c.c. of water. 
0*5 c.c. of a solution of 1 gram of sulphuric acid in 5 c.c. of water, 
and 40 c.c. of ether is shaken together for one minute in a stoppered 
glass bottle of 125 c.c. capacity. After an interval of a few minutes, 
4*5 c.c. of sulphuric acid solution are again added and the contents 
well mixed by rotation of the flask, the supernatant ethereal layer 
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being decanted after five minutes. Of this solution, 30 c.c. are 
shaken in a f unnel with 2 — 3 grams of anhydrous sodium sulphate ; 
3 c.c. of water containing one drop of dilute ferric chloride solution 
are then added, and the whole is vigorously shaken. In the 

f jresenoe of salicylic acid, a violet colour appears in the water 
. ayer on keeping. Should a positive reaction be given, the contents 
are thoroughly mixed and transferred to a small crystallising dish, 
the ether being allowed to evaporate spontaneously at room tem- 
perature. It is necessary to use a stirring-rod to prevent the 
formation of deposits on the sides of the dish. The solution is 
then filtered into a test-tube, together with a few drops of rinsing 
water, and its coloration compared with standards prepared from 
10 c.c. of normal serum, 5 c.c. of water, and varying quantities 
of salicylic acid. A definite coloration is obtained with only 10 mg. 
of sodium salicylate per litre. Chemical Abstracts. 

Substituted Naphthalenesulphonic Acids. I. A Method 
for Identifying H-Acid and its Intermediates Obtained 
from Naphthalene-2 : 7-disulphonic Acid. D. P. J. Lynch 
( J . Ind . Eng . Chem., 1922, 14, 964 — 965). — A method for the 
detection of 1 : 8-dinitronaphthalene-3 : 6-disulphonic, 1 : 8-diamino- 
naphthalene-3 : 6-disulphonic, l-amino-8-naphthol-3 : 6-disulphonic 
(H-acid), and 1 : 8-dihydroxynaphthalene-3 : 6-disulphonic (chromo- 
tropic) acids in their mixtures by means of their reactions with 
solutions containing 2-cymidine sulphate, cobalt chloride, zinc 
sulphate, or the hydrochlorides of benzidine, a-naphthylamine, 
^-cumidine, tolidine, and p-nitrotoluidine, is developed. The 
tests are carried out with 3 — 5 c.c. of less than one-tenth gram- 
molecular solutions of the naphthalenesulphonic acids. The 
following substances were prepared. Benzidine salt of 1 : S-dinitro - 
naphthalene-3 : 6-disulphonic acid, 

C 10 H 4 (NO 2 ) 2 (SO 8 H) a ,NH 2 -C 6 H 4 -C 6 H 4 -NH 2 , 
light yellow prisms, m. p. 275° (decomp.). Solubility 0-036 
part at 20°. Gymidine 1 : 6~dinitronaphthalene,-3 : 6-disulphonate, 
C 10 H 4 (NO 2 ) 2 (SO 3 H) 2 ,(C fl H 3 MePi^*]SrH 2 ) 2 , straw-coloured prisms, m.p. 
265° (decomp.), solubility 0-059. Benzidine salt of chromotropic 
acid, C, 0 H 4 (OH) 2 (SO 3 H) 2 ,NH 2 *C ft H 4 *C 6 H 4 *NH 2 , brown prisms, m. p. 
278° (decomp.), solubility 0-085. p -Nitrotoluidine 1 : 6-diamino - 
naphthalene-3 : 6-disulphonate , 

C 1D H 4 (NH 2 ) 2 (S0 3 H) 2J (NH 2 -C 6 H 3 Me-N0 2 ) 2 , 
greyish-tan needles, m. p. 270° (decomp.), solubility 0*186. Mono- 
a-naphthylamine salt of H-acid, NH 2 -C 10 H 4 (OH)(SO 3 H) 2 ,NH 2 <h 0 H 7 , 
light violet-grey prisms, m. p. 278° (decomp.), solubility 0-1006. 
Mono-i/'-cumidine salt of H-acid, Ci 0 HpO 7 NS 2 ,NH 2 *C 6 H 2 Me 3 , grey 
prisms, m. p. 272° (decomp.), solubility 0-097. Mono-p-nitro- 
toluidine salt of H-acid, C 10 H 90 7 NS 2 } NH 2 -C 6 H 3 Me-NOo,H 2 O, grey 
prisms, m. p. 265° (decomp.), solubility 0*106. Tolicline salt of 
H-acid, C 10 H 9 O 7 NS 2 ,NH 2 'C 6 H 3 Me*C 6 H 3 Me-NH 2 ,3H 2 O, greyish- 
violet prisms, m. p. 260® (decomp.), solubility 0-102. Zinc 1 : 8- 
diamino-3 : 6-disulphonate, C 10 H 4 (NH 2 ) 2 S 2 O 6 Zn,3H 2 O, grey needles, 
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solubility 64; cobdU salt, C 10 H 4 *(NH2) 2 S 2 O 6 Co,2H 2 O, brown needles, 
solubility 0 at 20°. The solubilities are parts per 100 parts of 
water, at room temperature unless otherwise specified. 

A. J. H, 

Estimation of Anthraquinone. 0. A. Nelson and 0. E. 
Senseman (J. Ind. Eng . Cum., 1922, 14, 956 — 957).—' The follow- 
ing volumetric method has been devised for the estimation of 
anthraquinone in order to avoid the difficulties of filtration 
experienced in the method of Lewis (A., 1918, ii, 338). To about 
0-5 gram of the sample of anthraquinone, intimately mixed with 
3—4 grams of zinc dust, is added 100 c.c. of boding 5% sodium 
hydroxide. After five minutes, the mixture is filtered through 
asbestos contained in a glass tube, about 24 cm. long and 3*5 cm. 
in diameter, and tapered at one end. This funnel is electrically 
heated at 90 — 95° and contains a mechanical stirrer. The red filtrate 
containing oxanthranol is received in a suction flask and is there 
directly titrated with a standard solution of potassium permangan- 
ate (3*8 grams per litre). Usually three to eight washings of the 
residue with hot sodium hydroxide solution are necessary in order 
completely to free it from unreduced anthraquinone, and the 
apparatus is arranged so that aerial oxidation of the filtrate is 
prevented. In the titration, the end-point is reached when the 
filtrate becomes colourless, except when phenanthraquinone is 
present when a bluish-green colour is obtained which changes 
to brownish-green on addition of excess of potassium permanganate. 
Accurate results are obtained by this method even when the anthra- 
quinone contains phenanthraquinone, anthracene, phenanthrene, 
phthalic acid, phthalic anhydride, or other oxidation products of 
anthracene and phenanthrene. A. J. H. 

A Chemical Method of Assaying the Active Principles of 
Digitalis. Arthur Knudson and Melvin Dresbach (J. Pharm . 
Expt. Ther ., 1922, 20, 205 — 220). — The pharmacological activity 
of extracts of digitalis is found to be parallel with the colour 
developed on treating the digitalis preparation, decolorised with 
lead acetate,' with an alkaline picrate solution. In order to evaluate 
the activity of the extract, comparison is made in the colorimeter 
with a standard ouabain solution treated in the same way. 

W. O. K. 

The Use of Sodium a-Naphthol-2-sulphonate for the 
Spectrophotometric Estimation of Aromatic Amino-com- 
pounds. W. E. Mathewson ( J . Assoc. Off \ Agric. Chem., 1922, 
6, 16 — 28). — The method consists essentially of coupling the 
naphtholsulphonate with the diazo-compound of the amine, and 
determining the concentration of the dye photometrically, in 
comparison with a standard solution of the pure dye. Sodium 
a-naphtholsulphonate is suited to the purpose because of the ease 
with which it is to be obtained pure, and to the rapidity and com- 
pleteness of its reaction with diazo-compounds in dilute solution. 
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“ Extinction coefficients ” or “ transmissive indices ” (Priest, J, 
Opt . Soc. Amer.y 1920, 186) are determined by the Konig-Martens 
spectrophotometer, using the light from a mercury vapour lamp. 
Standard figures for aniline, 0 - and p-toluidines, a- and p-naphthyl- 
amines, benzidine, anthranilio acid, methyl anthranilate, and 
p-sulphanilic acid are given. The dye from methyl anthranilate 
is saponified in alkaline solution and direct determinations of its 
concentration are impossible. In this case the velocity coefficient 
of saponification is determined; and for purposes of estimation 
photometric readings are taken at intervals, and the original 
concentration is determined by calculation. The presence of small 
quantities of the nitroso-compound of a-naphtholsulphonate has 
a negligible effect on the transmissive index. Hydrazine may be 
used in certain cases (for example, p-naphthylamine) to remove 
excess of nitrous acid, but in others (for instance naphthionic acid) 
the results obtained are uncertain. Details of the method for 
estimating amino-impurities in dyes are given. The process may 
also be used for the estimation of nitrites. A. G. P. 

Pemitric Acid as an Analytical Reagent. Iv. Trifonov 
(Z. anorg. Chem., 1922, 124, 136 — 139). — Pemitric acid reacts 
with aniline, yielding an intensely yellow product. The per-acid 
is formed by the action of hydrogen peroxide on an acidified 
solution of a nitrite. The above reaction with aniline can therefore 
be employed for the detection of hydrogen peroxide or a nitrite. 
Benzene is coloured by pemitric acid yellow, which changes into 
dark red on the addition of alkali. Toluene and xylene are also 
coloured yellow but fainter, which, however, does not change on 
the addition of alkali. Thus benzene in the presence of toluene, 
xylene, and the aliphatic hydrocarbons can be detected; the 
aliphatic members are not coloured. Similarly, benzene can be 
detected in methylated spirits. W. T. 

The Analysis of p-Naphthylamine . H. R. Lee and D. 0. 
Jones ( J . Ind . Eng . Chem>, 1922, 14, 961 — 963). — Methods for 
the determination of P-naphthylamine, m. p. 110*1 — 110*2° (corr.), 
in the presence of its common impurities, p-naphthol, m. p. 121*2 — 
121*3° (corr.), pp-dinaphthylamine, m. p. 172*2° (corr.), and 
a-naphthylamine, m. p. 49*2 — 49*3° (corr.), are suggested, using 
specially purified samples of these substances. The direct nitrite 
titration method usually gives results which are too high, due 
partly to oxidation of the diazo- p-naphthylamine and partly, when 
P-naphthol is present, to formation of nitroso-p-naphthol. A more 
accurate method, based on the fact that p-naphthol-l-sulphonic 
acid does not absorb nitrous acid, consists of sulphonating 0*65 
gram of the sample of p-naphthylamine with 20 c.c. of 25% of 
fuming sulphuric acid at 0—5° and finally at 15°, diluting the 
mixture with ice, boiling it to remove sulphur dioxide and after- 
wards adding 15 c.c. of concentrated hydrochloric acid and estim- 
ating the p-naphthylamine by titration with OdiV-sodium nitrite 
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at 0 — 5°. For estimation of the p-naphthol present, the simple 
dissolved in dry benzene is saturated with hydrogen chloride, and 
after removal of p-naphthylamine hydrochloride by filtration, the 
P-naphthol in the filtrate is determined by titration with 0*052^- 
diazotised-p-nitroaniline solution. Impurities insoluble in acids 
are estimated by boiling 0*5 gram of the sample in 150 c.c. of 1*5% 
hydrochloric acid, filtering the solution through a Gooch crucible, 
washing the residue with hot water, and afterwards drying it to 
constant weight at 100°. Under these conditions, at least 10% 
of the p-naphthol passes into the filtrate, but only 0*10 — 0*20% 
of the pp-dinaphthylamine is soluble, so that this may be extracted 
from the residue by means of solvents and weighed or analysed 
for nitrogen. Moisture is determined by drying 5 gram of the 
finely powdered sample over concentrated sulphuric acid in a 
vacuum. A modified Kjeldahl- Gunning method for the estimation 
of total nitrogen is described and the melting-point curves of the 
binary systems, p-naphthylamine-p-naphthol, p-naphthylamine- 
pp-dinaphthylamine, and p-naphthylamine-a-naphthylamine are 
also given. A. J. H. 

Identification of Alanine by Crystallo-chemical Analysis. 

Iv. S. Jaitschnikov (J. Russ. Phys. Chem. Soc., 1920, 52, 145 — 
147). — Polarimetric identification of active alanine is sometimes 
impossible owing to the marked opalescence of the solution. In 
such case, use may be made of crystallographic measurements. 
The results of the author’s measurements are compared with those 
of Groth and of Fischer (A., 1906, i, 145). T. H. P. 

Detection of Urea. Estimation of Proteolytic Ferments. 

Ludwig Pincussen ( Biochem . Z ., 1922, 132, 242 — 244). — Urea is 
best detected in a liquid free from ammonia by addition of urease at 
P H 7-0 — 7-2, keeping at 55° for fifteen minutes, then addition of 
two drops of saturated sodium carbonate solution and detection 
of the production of volatile ammonia by litmus paper. If the 
liquor contains ammonia originally, it is removed by shaking with 
powdered permutite, 0-2 gram per c.c. 

A quantitative method for estimating proteolytic ferments is 
described which depends on the micro-Kjeldahl estimation of the 
non-protein nitrogen formed by the digestion. Unchanged protein 
is removed by colloidal iron. H. K. 

Detection of the Veronal Group. Diagnosis of Veronal 
Intoxication. Heinrich Handorf ( Z . ges. expt . Med. f 1922, 
28, 56 — 80; from Chem . Zentr ., 1922, iv, 576). — A modification 
of the murexide test is described for the detection of barbituric acid 
derivatives in urine. The different members of the veronal group 
are distinguished by their behaviour when the reaction is carried 
out in the presence of ammonium chloride, sodium chloride, and 
barium chloride, respectively. G. W. R. 
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Inconstancy of the Precipitation of Uric Acid from Urine 
in the Form of Cuprous Urate. J. Khouri (Bull. Soc. Chim. 
Biol., 1922, 4 , 375 — 378). — Denigds’s method for the estimation of 
uric acid in urine gives low and irregular results owing to the incom- 
plete precipitation of the copper salt. This may be remedied to 
some extent by first treating the urine (100 c.c.) with five drops of 
sulphuric acid and heating for one hour at 100°. E. S. 

Use of the Newer Indicators in Titrations of Alkaloids. 

William J. McGill (J. Amer. Chem. Soc., 1922, 44 , 2156 — 2160). — 
The Sorensen values of aqueous solutions of the hydrochlorides of 
quinine, cinchonine, morphine, atropine, and strychnine have been 
determined from E.M.F. determinations at various dilutions; 
measurements were also made in the presence of such quantities 
of alkali salts as would normally be present in the titration of an 
alkaloid hydrochloride by alkali. From the results, the most 
suitable indicators for the titration of such alkaloids are deduced 
and tested experimentally. It is shown that the indicators generally 
used in the titration of morphine, atropine, and quinine give results 
which are not nearly so accurate as should be obtained. Thus in 
the case of morphine the average error using methyl-red is 14%, 
whereas bromophenol-blue gives an average error of 0-5%, and in 
some cases it is as low as 0-1%. The most trustworthy indicator 
for quinine is bromocresol-purple, whilst this indicator is not 
superior to methyl-red in the titration of cinchona residues. Cochi- 
neal and methyl-red give low results with morphine, whilst bromo- 
phenol-blue gives a satisfactory value and end-point; the same 
is also true for atropine and mydriatic residues. Methyl-red can 
best be used in the titration of strychnine. J. F. S. 

The Estimation of Camosine in Muscle Extract. George 
Hunter (Biochem. J., 1922, 16 , 640—654). — Further details are 
given for the estimation of carnosine in muscle by the application of 
Koessler and Hanke’s diazo-method (this vol., ii, 328). Histidine 
can be estimated in muscle in the presence of camosine by utilising 
Knoop s reaction, since the reaction is not characteristic of camosine. 
This fact affords, further, the opportunity of estimating carnosine 
by a new method, namely, by hydrolysing it and determining the 
resulting histidine by Knoop’s reaction. In ox-muscle, purines are 
responsible for about 3% of the diazo-colour value reckoned as 
carnosine, and 2% of the colour may be due to substances other 
than camosine. The carnosine content of muscle varies both with 
the species of the animal and with the individual of the same species. 

S. S. Z. 

Knoop’s Test for Histidine. George Hunter (Biochem. J., 
1922, 16 , 637 — 639). — Different intensities of colour are produced 
in solutions of the same concentration of histidine by Knoop’s test. 
This is due to the variation in the excess of bromine. The proportion 
of three atoms of bromine per molecule of histidine is found to give 
the maximum colour on heating. S. S. Z. 
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Precipitation of Proteins by Metaphosphoric Acid. 
Application to the Analysis of Blood, Pathological Liquids, 
and Cerebrospinal Fluid. A. Grigaut and P. Zizinb (Bull. 
Soc. Chim. Biol., 1922, 4 , 388 — 406). — In the precipitation of proteins 
from serum, etc., by means of sodium metaphosphate and hydro- 
chloric acid, the amount of acid employed, provided it is within the 
limits necessary for the complete precipitation of protein, has little 
influence on the amount of non-protein nitrogen which passes into 
the filtrate. Preliminary dilution of the serum, on the other hand, 
exerts considerable influence ; the greater the dilution the smaller 
the amount of non-protein nitrogen which passes into the filtrate. 
For serum and pathological liquids the following method is recom- 
mended : The serum (10 c.c.) is diluted with water (6 c.c.). A 
20% solution of sodium metaphosphate (2 c.c.) is then added, 
followed by 2iV r -hydrochloric acid (2 c.c.). In the case of certain 
liquids (for instance, whole blood, cerebrospinal fluid) modifications 
depending on the viscosity and content in protein must be made both 
in the dilution and the amount of reagents employed. Contrary to 
the statement of Cristol (this vol., ii, 583), metaphosphoric acid does 
not produce a partial hydrolysis of the proteins ; the higher values 
obtained with this reagent are probably due to the presence of 
polypeptides in the filtrate. When trichloroacetic acid is employed 
these are retained by the proteins in the form of complexes owing to 
the high acidity of the solution. Metaphosphoric acid has been 
used for the removal of proteins in the estimation of urea, uric acid, 
non-protein nitrogen, and dextrose in blood and other fluids. E. S. 

The Gradual Darkening of HdBmatin Solutions in Colori- 
metric Estimations, and its Prevention. H. C. Gram (Acta 
med. Scand., 56 , 52 — 70; from Chem. Zentr ., 1922, iv, 576). — The 
darkening of hemoglobin solutions is not attributed to change of 
oxyhemoglobin to hem at in. It is affected by strength of acid 
and to a less degree by temperature. It may be prevented, in the* 
Autenrieth method, by addition of 2 c.c. of 3% hydrogen peroxide 
to 98 c.c. of the hydrochloric acid used. The wedge used for 
comparison must be specially graduated. The modification is not 
applicable to the Sahli method. G. W. R. 

Estimation of Pepsin. Maki Takata (Tohohu J. Exptl. Med., 
1921, 2 , 127 — 130). — One gram of magenta-fibrin is added to gastric 
juice and the mixture incubated for thirty to forty-five minutes at 
38°, then chilled, centrifuged, and the clear liquid compared colon* 
metrically with a magenta standard solution. 

Chemical Abstracts. 

Estimation of Total Protein, of Protein and Non-protein 
Nitrogen in Blood Plasma. H. Bierry and L. Moquet (Compt, 
rend. ooc. biol., 1922, 87 , 329 — 331). — The authors found that in 
estimating the total proteins in blood by precipitation by heat 
and weighing the dry precipitate, attention must be directed to the 
hydrogen-ion concentration of the solution. The amount of 
precipitate and the quantity of nitrogen contained in it varies, tho 
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maximum being obtained at p H =5-6. Their own procedure is to 
neutralise 2 c.c. of plasma, diluted to 20 c.c. with water, either 
with O-OliV’-hydrochloric acid or 0*liV'-acetic acid, one drop of 
alizarin being used. This is then boiled for fifteen minutes, and 
the precipitate collected and dried. The nitrogen is estimated 
by the regular Kjeldahl method in a portion of the precipitate. 
The alternative procedure is to measure into a tall cylinder 1 c.c. 
of plasma, add to it 3 c.c. of acetone free from hydrogen sulphite and 
leave the precipitate to settle for twelve hours. This is then filtered, 
washed with acetone, boiling water, boiling alcohol, and finally 
with ethyl ether. The quantitative results are the same by both 
methods. Chemical Abstracts. 

Estimation of the Total Non-protein-nitrogen of Serum. 
Choice of a Suitable Albumin Precipitant. P. Cristol and 
M. Simonnet (J. Pharm . Chim ., 1922, [vii], 26, 298 — 309). — Whilst 
trichloroacetic acid and tungstic acid are excellent precipitants for 
albumin in the estimation of the total non-protein-nitrogen of 
serum, and allow neither lipoid- nor protein -nitrogen to pass into 
the filtrate, metaphosphoric acid, on the contrary, is unsuitable as 
complete precipitation is not obtained and the results are always 
correspondingly high when estimation of total non-protein-nitrogen 
is in question, although the defecation with this precipitant is suffi- 
ciently good for carbohydrate or lactic acid estimations. Of all 
the precipitants tried, trichloroacetic acid is the best and most 
convenient, as the estimation of the non-protein-nitrogen can bo 
carried out with as little as 2 c.c. of filtrate, whereas with tungstic 
acid 5 c.c. of filtrate are required. The evaporation and hydrolysis 
are more rapid and the estimation more exact. Further, any losses 
due to too violent ebullition are not to be feared. G. F. M. 

Examination of the Duodenal Fluid obtained through a 
Tube. R. Damade (Compt. rend. Soc. biol., 1922, 86, 947 — 
948). — With a 2% solution of methyl-orange the alkalinity of the 
duodenal fluid was found to vary from 1-4 to 12*5 c.c. of ^-hydro- 
chloric acid for 10 c.c. Amylase is estimated by determining the 
amount, in milligrams, of dextrose found in 5 c.c. of 2% starch 
solution incubated at 37° for one hour with 1 c.c. of the duodenal 
fluid. This value generally varies from 1 5 to 35. For the estimation 
of lipase, 10 c.c. of a 10% solution of ethyl butyrate is treated with 
1 c.c. of the duodenal fluid and neutralised to phenolphthalein with 
O-liV'-sodium carbonate. After incubating tho mixture at 37° 
for one hour, the free acid formed is titrated. Usually 1*2 — 3-2 c.c. 
are required. For the estimation of trypsin, 1 c.c. of the fluid is 
added to 50 c.c. of 5% gelatin solution ; this is then neutralised to 
phenolphthalein and kept at 37° for one hour, 20 c.c. of the digested 
mixture being titrated with O-liV'-sodium hydroxide solution, whilst 
another portion of 20 c.c. is titrated after the addition to it of 5 c.c, 
of formaldehyde solution and 5 c.c. of 90% ethyl alcohol. The 
tryptic activity is expressed by the sum of the volumes of sodium 
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hydroxide solution required ; the value varies between 4*9 and 7*5, 
with an average of 5-35 c.c. Chemical Abstracts. 

Detection of Urobilin in Urine. Georges Rodillon (J. 
Pharm . Ghim., 1922, 26 , 379 — 381). — An alcoholic solution of zinc 
acetate is prepared by mixing 15 grams of zinc oxide with 250 c.c. 
of 95% alcohol and 15 c.c. of glacial acetic acid, and, after fre- 
quently shaking during forty-eight hours, filtering the clear liquid. 
Equal volumes of this reagent and the urine are mixed in a test 
tube, 1 drop of a 1 in 10 dilution of tincture of iodine is added and 
a tenth of the total volume of chloroform. After shaking, the 
chloroform layer is allowed to separate, and if necessary is clarified 
by gentle warming. In presence of urobilin, an emerald-green 
fluorescence will be observed when a beam of light is directed on 
to the chloroform layer. When considerable quantities of urobilin 
are present, the chloroform solution will also show a rose-coloured 
tint. G. F. M. 

Mechanical Analysis of Humus Soils. Gilbert Wooding 
Robinson (J. Agric. Sci 1922, 12 , 287 — 291). — The mechanical 
analysis of peaty soils by the usual methods is frequently of little 
value, owing to the cementing together of the finer soil particles 
by the organic colloids. 

The removal of the latter by means of hydrogen peroxide causes 
a considerable increase in the clay fraction, which by microscopical 
examination is shown to consist almost entirely of mineral particles. 

Ten grams of soil are heated for thirty minutes on a steam-bath 
with 50 c.c. of hydrogen peroxide (20 vols.). A further treatment 
with 25 c.c. of peroxide is usually sufficient to bring about a thorough 
dispersion of the soil particles. A. G. P. 

A New Method for the Mechanical Analysis of Soils and 
Other Suspensions. Gilbert Wooding Robinson ( J . Agric . 
Sci . , 1922, 12 , 306 — 321). — The existing method of soil analysis 
is considerably shortened by the means suggested. A suspension 
of soil (2%) in dilute sodium carbonate solution (about 0-025%) is 
placed in a cylinder and samples are withdrawn by means of a 
pipette at measured depths and after known periods of settling. 
The results are most conveniently represented by a graphical 
indication of summation percentages as a function of the logarithm 
of the settling velocity. By suitable choice of times and depths 
of sampling, figures corresponding with any of the systems of 
fractional sedimentation can be obtained. The diameter of the 
cylinder should not be less than 4 cm. Small errors in the depth 
of sampling have negligible effects on the final results. 

The effect of a gel coating on the settling velocity of a particle is 
a reduction which is a simple function of the thickness of the gel. 
It is shown that below the first few centimetres of a settling column 
the change in concentration with depth is very small. A. G. P. 
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RICH, BeYSCHLAG, FlEISCH HAUER, 
Rieoensahm, and Oesterlin), A., 
i, 124. 

Aoetodinitrotetrahydronaphthalides 

(SCHROETER, KlNDERMANN, IllRT- 
RICI1, Beyschlag, Fleisohhauer, 
Riebensahm, and Oesterlin), A., 
i, 126. 

Aoetonuria (Hubbard and Wright ; 
Porges), A., i, 496. 
in diabetes (Hubbard and Nichol- 
son), A., i, 969. 

Aoetonylmalonio acid, diethyl ester, and 
its plienylhydrazone (Gault and Salo- 
mon), A., i, 428. 

Aoetophenone, condensation of (Gas- 
taldi), A., i, 367. 

benzoylphenylhydrazone (v. Auwrrs, 
Hilliger, and Wulf), A., i, 1193. 
picrate, compound of thiocarbamide 
and (Taylor), T., 2272. 
Aoetophenone, o-chloro- (Farbwebke 
vobm. Meister, Lucius, and Br^n- 
ing), A., i, 469. 

Aoetophenoneanil, and its salts (Knoe- 
venagkl and Goos), A., i, 751. 
Aoetophenone-2-nitro-4-cyanophenyl- 
hydraicne (Mattaar), A., i, 252, 


Aceto-m-toluidide, amino-, and its de- 
rivatives (Hill and Kelsey), A., i, 
1141. 

Aceto-^-toluidide, 2:6 di’chloro-3-nitro- 
(Davies), T., 813. 

2:3- and 2:5-dmitro- (Scott and 
Robinson), T., 845. 

Aceto-wi-toluidides, nitro* (Brady, Day, 
and Rolt), T., 629, 532. 

Aceto-o- and -^-toluidide-u-pyridinium 
salts (Barnett and Cook), T., 794. 
tso Ace tovanil lone, and its derivatives 
(Schneider and Kraft), A., i, 749. 
a-Acetoxyacetic acid, a/3£-lmhloro>, 
iminoether hydrochloride (Kotz and 
Rath rut), A., i, 237. 

Acetoxyaoetyl chloride, chloro- (Blaise 
and Montagne), A., i, 620. 
3-Aoetoxy-2-acetyl-5-methylpyrrole-4- 
carboxylic acid, ethyl ester (Kustkr, 
W EBER, M A URKR, NlEMANN, SCHLACK , 
SCIILAYERBACH, aud WlLLIG), A., i, 
858. 

a-Acetoxyacrylamide, j80-dichloro- 
(Ivotz and Rathert), A., i, 236. 
Acetoxyantbraquinone, 1-mono- and 1:5- 
tfi-hydroxy-, and the diboroacetate of 
the latter (Dimroth and Faust), A., 
i, 157. 

7 - A cetoxy-3 -benzenesulphony loonmarin 

(Tuoger and Bolte), A., i, 268. 
o-Acetoxybenzoic acid ( acetylsalici/lic 
acid ; aspirin ), w-pyridinium chloride 
(Barnelt and Cook), T., 797. 
a-Acetoxybenioylethylhydrocupreine 
hydrochloride (Merck, Diehl, and 
Mayen), A., i, 47. 

0- Acetoxybenzoylquinine hydrochloride 
(Merck, Diehl, and Mayen), A., i, 
46. 

Acetoxy oamphane-ep i« -carboxylic acids. 

See Acetylborneolcarboxylic acids. 

1- Acetoxydecoic aoid, and its amyl and 
methyl esters (GkCn and Wirth), A., 
i, 805. 

3-Acetoxy-2:4-dimethoxyacetophenone, 

and its phenylhydrazone (Brand and 
Collibchonn), A., i, 452. 

4'- Acetoxy-3' :4- dime thylazobensene 
(Jacobsen), A., i, 592. 

2- Acetoxy-4:6-dimethylbenKonitrile (v. 
Auweks and Saurw t ein), A., i, 
1032. 

4 / -Acetoxy-3 / :4-dimetbyIbydraiobenz- 

ene, isomerisation ol (Jacobsen), A., 
i, 592. 

4'Acetoryhydra«obenzene, 4-bromo-, 
isomerisation of (Jacobsen), A., i. 
593. 

«-Acetoxymercuri-'y- 0 -ani«ylpropan-j 8 *ol 

(Adams, Roman, and Speury), A., i, 
947 * 
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p-Acetoxymercuridimethylaniline, o- and 

m-nitro- (Kharasch and Jacobsohn), 
A>) ij 189. 

o-Acetoxymercuriethylaniline, jp-nitro- 
( Kharasch and- Jacobsohn), A., i, 
189. 

AcetoXymerouri-m-hydtoxybenzalde- 
hyde (Henry and Sharp), T., 1059. 

0- Aoetoxymerourimetbylaniline, p- 
nitro- (Kharasch and Jacobsohn), 
A., i, 189. 

1- Acetoxymercurimethyl-l :2-dihydro- 
benzofuran (Adams, Koman, and 
Sperry), A., i, 947. 

Acetoxymercurinitroacetanilides 

(Kharasch, Lommen, and Jacob- 
sohn), A., i, 604. 

Aeatoxymerourinitroanilinei (Khar- 
asch, Lommkn, and Jacobsohn), A., 
i, 608. 

p-Acetoxymercuri-o-nitrodiacetanilide 
(Kharasch, Lommen, and Jacob- 
sohn), A., i, 604. 

4- Acetoxymercuri-2-nitroresorcinol 

(Raiziss and Proskouriakoff), A., 
i, 604. 

8-Acetoxy-4methoxycinnamic aoid, a- 

amino-, benzoyl deiivative, lactone 
(Spath nnd Lang), A., i, 568. 

2- Acetoxy-6-methoxycoumaranone(SoNN 
and Falkkniieim), A., i, 1163. 

2- Acetoxy-3-methoxyphenyl-n-octalde- 
hyde (Majima and Takayama), A., 
i, 263. 

/8 Acetoxy-a-methylcinnamic aoid, 
methyl ester (Dirckmann and Wrn- 
mann), A., i, 1167. 

4'-Acetoxy-4-methylhydrazobenzene, 
isomerisation ot (Jacobsen), A., i, 
592. 

3- Acetoxy-5-methylpyrrole-4-carboxylic 
aoid, ethyl ester (Kuster, Wkbeu, 
Maurer, Niemann, Schlack, 
Schlayerbach, and WilligJ, A., i, 
858. 

2- Acetoxynaphthalene, 3 :6-dibromo- 
(Franzen and Staijule), A., i, 460. 

5- Aeetoxy-l:4-naphth&quinone, 2:3-d i- 
bromo-8-hydroxy-, aud 8-chloro-2:3- 
dibromo- (Wheeler and Andrews), 
A., i, 354. 

/8-4-Acetoxyphenylpropionolactone, /8-2- 
hydroxy- (Langley and Adams), A., 
i, 1153. 

a-Aoetoxypropionitrile, /8jS-di'chloro- 
and a/3/8-Jnchloro- (Kotz and Ra- 
thert), A., i, 236. 

p-Aoetoxyityrene, »-nitro- (Rosrn- 
mund and Pfannkuch), A., i, 1080. 

2-Aoetoxytoluene, bromoamino-deriva- 
tives, acetyl derivatives of (Raiford), 
A. 1 1| 885* 


7 -Acetoxy-8-p-toluenezulphonylcoum- 
arin (Tkoger and Bolts), A., i, 268. 

Aoetyl chloride, preparation of ch loro- 
derivatives of (Consortium fBe 
Elektroohemisoe Industribe), 
A., i, 815. 

chlorosulphonyl derivative (Blaise 
and Montagne), A.,i, 520. 

Aoetyl chloride, chloro-, syntheses with 
(Barnett), A., i, 282. 

Aoetylaoetonea, metallic (Morgan, 
Drew and Barker), T., 2433. 

4 Acetyl-8*2 , -aoetoxy-4 / -methoxyphenyl- 
dihydro-2:4-benzoxazine-l-one (Eke- 
ley, Rogers, and Swisher), A., i, 
935. 

4-Aoetyl-3-/3-acetoxynaphthyldihydro- 
2:4-benzoxa*ine*l-one (Ekeley, 
Rogers, and Swisher), A., i, 935. 

4-Acetyl-8-o-acetoxy-p-tolyldihydro*2:4- 
benzoxazine-l-one (Ekeley, Rogers, 
and Swisher), A., i, 986. 

Aoetylaminoanthraqninone, 2-chloro-, 
and its pyridiniam salts (Barnett and 
Cook), T., 796. 

Acetylaminoazobenzene, p-chloro-, and 
its pyridiniurn chloride (Barnett and 
Cook), T., 795. 

Acetylaminonaphthalene-l-azobenzene, 

4 -chloro-, and its pyridinium chloride 
(Barnett and Cook), T., 796. 

p-Acetylbenzeneazo-/3-naphthylamine, 
and its derivatives (Chakrieu and 
CnirPA), A., i, 771. 

9^-Acetylbenzeneazo-10-phenanthrol 
(Ciiaruier and Demichelis), A., i, 
772. 

A r - Acetyl- A’-beniylglycine (Scheibler 
and Baumgauten), A., i, 655. 

iV- Acetyl- A r -ben«ylidenebetaine 
(Scheibler and Baumgarten), A., 
i, 656. 

Acetylbenzylideneresoroinol (Fabre), 
A., i, 1148. 

Aeetylborneoloarboxylio acids (Bredt), 
A., i, 937. 

$-Acetyl-n* butyl alcohol, and its semi- 
acetal (Bxrumann and Miekklxy), 
A.,i, 618. 

Aoetylbutylenes(BAUDRENGHiEN), A., i, 
710. 

Acetyloarbinol (acetol), production of, 
from carbohydrates (Baudisoh and 
Deuel), A., ii, 664. 
oxidation of, with potassium perman- 
ganate (Evans and Hoover), A., i, 
911. 

4- Ace ty 1-3-0- carboxyphenyldlhydro-2.*4- 
benzoxasine-l-ono (Ekeley, Rogers, 
and Swisher), A., i, 985. 

Aoetyloixmamanliaidoximes (Beady and 
Thomas), T., 2107. 
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4-lcetyl-3-;?*diethylaminophenyldi- 
hydro-2:4-bonioxaiine-l-one (Ekeley, 
Rogers, and Swisher), A., i, 985. 

4- Acetyl- 3-ra;>-diinethoxyphenyldi- 
hydro-2:4-benzoxazine-l-one (Eke- 
ley, Rogers, and Swisher), A., i, 
035. 

5- Aeatyl-2:4-dimethylpyrrole-3*azo- 

benzeneiulphonic aoid (Kuster, 
Weber, Maurer, Niemann, 

SCHLACK, SOHLAYERBACH, and WlL- 
lig), A., i, 858. 

5-Aoetyl-2:4-dimethylpyrrole-3 -azo- 
naphthalenesulphonio aoid (KOster, 
Weber, Maurer, Niemann, 

Sohlack, Schlayerbach, and Wil- 
lig), A., i, 858. 

4- Acetyl-2:5-dimethylpyrrole-3carb- 
oxylie aoid, 4-chloro-, ethyl ester 
(Fischer, Schnetxer, and Zer- 
weck), A., i, 1050. 

5- Aoetyl-2:4*dimethylpyrrole-3-carb- 

oxylio aoid, 5-ehloro-, ethyl ester, 
and its plienylhydrazone (Fischer, 
Sohneller, and Zerweck), A., i, 
1056. 

5-cyano- (Fischer, Sohneller, and 
Zerweck), A., i, 1056. 

8-Aeatyl-2 :4-dimethylpyrrole-5-gly- 
oxylio aoid, and its ethyl ester 
(Fischer, Sohneller, and Zer- 
weok), A., i, 1057. 

Aeetyldiphenylamine, friehloro- (Stol- 
l A., i, 762. 

4'-Acetyldiphenylamine, 5-bromo- 2:4- 
rftnitro- (G iua and Angeletti), A., i, 
650. 

Acetyldiphenylamine-wpyridininm salts 
(Barnett and Cook), T., 796. 

Aootylene, formation of, m combustion 
of air flames (Hofmann and Will), 
A., i, 1107. 

preparation of, acetaldehyde from 
(Vogt and Nieuwland), A., ii, 
110 ; (Oohi, Onozawa, and Tokyo 
Industrial Laboratory), A., i, 
523. 

explosion of nitrogen and (Garner 
and Matsuno), T., 1729. 
condensations of (Kaufmann and 
Schneider), A., i, 245. 
hydrogenation of derivatives of (Zal- 
kind), A., i, 1134 ; ii, 835. 
redaction of (Chevalier and Boitr- 
cet), A., i, 801. 

action of, on pyrites (Steinkopf and 
Hkrold), A., i, 850. 
compounds of, with silver arsenate 
and phosphate (Oberdoerfer and 
Nieuwland), A., i, 515. 
action of, on sodium derivatives of 
ketones (Locquin and Wouseng), 
A., i, 017. 


Acetylene, narcotic action of (Wieland), 
A., i, 497. 

4-Acetyl-3-jt>ethoxyphenyldihydro-2:4- 
benzoxazine-1 -one (Ekeley, Hogers, 
and 8wishkr), A.; i, 985. 

6-Acetyl-4-ethyl-ra-xylene (Philippi, 
Seka, and Froeschl), A., i, 837. 

Acetylwoeuganol, oftbromo- and rftiodo- 
(Rastelli), A., i, 1010. 

Acetylglycollylsalicylic acid (H. P. 
and w. Kaufmann, and Gotting), 
A., i, 253. 

Acetylhexoyldioxime, nickel compound 
(Ponzio), A., i, 18. 

A '-Acetylhydrasobenzene, A T *nitroso- 
(Goldschmidt and Euler), A., i, 
475. 

A r -Acetylhydrazo-p-toluene, and its com- 
pound with triphenylmethyl (Gold- 
schmidt and Euler), A., i, 476. 

/3-Acetylindene and its phenylhydrazone 
(Rupr and Muller), A., l, 41. 

1 - Acetylisatin- acetylhy drazone ( Bor- 

8CHK and Meyer), A., i, 54. 

Aoetylmalonic acid, ethyl ester, arylthio- 
amides of, action of hydrazine and 
of hydroxylamine with (Worrall), 
A.,i, 874. 

menthyl ester (Shimomura and 
Cohen), T., 2054. 

4Acetyl-3-omethoxyphenyldihydro- 
2:4-benzoxazine-l-one (Ekeley 

Rogers, and Swisher), A., i, 935. 

4-Acetyl-3-;>methoxy-?i-tolyldihydro- 
2:4-benzoxazine-l-one (Ekeley, 

Rogers, and Swisher), A., i, 935. 

5 - Acety lmethy laminoacenaphthene 
(Fleischer and Schranz), A., i, 1144. 

Acetylmethylfurazan, and its derivatives 
(Ponzio and Ruggeri), A., i, 630. 

Aoetylmethylglyoxime, preparation of, 
and its diacetyl derivative (Ponzio 
and Ruggeri), A., i, 629. 

3-Acetyl-2-methyl-5-a£7?- teJrahydroxy- 
butylpyrrole (Pauly and Ludwig), 
A., i, 954. 

i^-Acetyl T-metbylisatin (Heller, Bb- 
nade and Hochmuth), A., i, 1060. 

2»Acetyl-5-methylpyrrole-4-carboxylic 
acid, 3-hydroxy-, ethyl ester and its 
semicarbazone (KDster, Weber, 
Maurer, Niemann, Schlack, 
Schlayerbach, and Willig), A., i, 
858. 

W-Acetyl-O-methyl-7-tyroiine (Karrer, 
Gi8LER, Horlacher, Loo her, 
Mader, and Thomann), A., i, 814. 

2-Acetyl-o-naphthol, autoxidation' of, in 
alkaline solution (Fries and Leue), 
A., i, 462. 

Acetyl-0-naphthylmothylamine-6-sul- 
phonyl chloride (Morgan and Rooke), 
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4-Aectyl-3-3'- and-3-6'-nitro-2'-acetoxy- 
phenyldihydro-2:4-ben*oxazine-l-one 

(Ekeley, Rogers, and Swisher), A., 
i, 935. 

Acetyl-2-nitro-3-anilino-p*phenetidine 

(Rrverdin and Roethlisberger), 
A., i, 638. 

Acetyl-^-nitrobenz aldehyde metliylhydr- 
azone ( Brady and McHugh), T. , 1652. 

Acetyl- 2 :4 dfnitrohydrobenzoin (Bishop 
aud Brady), T., 2367. 

4-Acetyl-3-nitro-3' : 4'-methylenedioxy- 
pbenyldihydro-2 : 4-benzoxazine-l-one 
iEkeley, Rogers, and Swisher), A., 
i, 935. 

4- Acetyl-3-2' :4'-dfnitrophenyldihydro- 
2:4-benzoxazine-l-one (Ekklky, 
Rogers, and Swisher), A., i, 935. 

Acetyl-w-nonoyldioxime, nickel com- 
pound (Ponzio), A., i, 18. 

Acetyloxyhaemin (Kuster and Ger- 
each), A., i, 597. 

Acetylpalmityldioxime, nickel com- 
pound (Pomzio), A., i, 18. 

Z-Acetylphenylcarbinol, pioduction of, 
during lerineiitatiori, and its deiiva- 
tives(NKUBERG and Ohle), A., i, 540. 

4- Acetyl-3-^-phenylenebisdihydro-2:4- 
benzoxazine-l-one (Eicki.ey, Rogers, 
and Swisiier), A., i, 935. 

Acetyl-wi-phenylenediamine, mono- and 
di-thio- (Edge), T., 774. 

2-;?-Acetylphenyl-a£-naphthatriazole, 
and its phenylhydinzones (Chabrier 
and Crippa), A., i, 771. 

Acetylpyruvic acid ( arctoneoxalic acid ), 
ethyl ester, action of ;?-anisidiiie 
with (Thielepape), A., i, 271. 
mcnthyl ester (SniMowunA and 
Cohen), T., 2053. 

Acetylqninizarin (Dimuotii and Hilc- 
ken), A., i, 158. 

A-Acetylricinoleoacetylhydroxamic acid 
(NicoLKTand Pelc), A., l, 644. 

Acetylaalicylic acid. See o-Acetoxy- 
benzoic acid. 

Acctylitearyldioxime, nickel compound 
(Ponzio), A., i, 18. 

Acetyl 8 acoiiiicacid, 7 -bromo- ethyl ester, 
preparation of (Hirst and Macbeth), 
T., 2175. 

5- Acetyltetrabydroaoenaphthene, and 

its derivatives (v. Braun aud Kirsch- 
baum), A., i, 728. 

l-Acetyl-2-thiohydantoin-5-propion- 
amlde(THiERFELDER), A., i, 326. 

4- Acetyl-2 :4: 5 -trimethoxyphenyldi- 
bydro-2:4-ben*oxaiine-l-one (Ekk- 
ley, Rogers, and Swisher), A., i, 936. 

l-Acetyl-l:2:2-trimethvlq/cfopentane-3- 
car boxy lie acid, and its methyl ester, 
and their derivatives (Rupe and 
Jaggi), A., i, 841. 


8-Acetyl-2:4:5-trimethylpyrrole, 

3-chloro-, and 3-cVano- (Fischer, 
Sciinelleu, and Zekweck), A., i, 
1056. 

i^-Aoetyl-Z-tyrosine (Karrrr, Gisler, 
Horlacher, Locher, Mader, and 
Thomann), A., i, 814. 

Aoetylvaniilin (Sieve us and Givaudan 
& Co.), A., i, 38. 

Achillea millefolium (milfoil), constitu- 
ents of oil from (Kremers), A., i, 
505. 

Acid, C c H e O g , from hydrolysis of the 
cyanide lrotn methyl hydrogen di- 
glycollate (Anschutz and Jaeger), 
A., i, 429. 

CgHgO,, and its calcium salt, from 
oxidation of fsopropylmcrotyl- 
carbinol (Krestinski), A., i, 1130. 
C 9 H e 0 4 N a , irom hydrolysis of methyl 
isatogenate oxime (Heller and 
Bok8rneck), A.,i, 369. 

C 14 H U N„ and its salts and esters, 
trom dibenzhydrazide chloride and 
sodium azide (Stoll^ and Netz), 
A., i, 690. 

CjgHsA, from dehydration of tri- 
hydroxystearic acid (Reinger), A., 
i, 624. 

CisHaA, from dehydration of sativic 
1 acid (Reinger), A., i, 624. 

I C^HoaOgNj, and its derivatives, from 
! cacotheliue and bromine (Leuciis, 

Mildbrand, and Leucbs), A., i, 
1052. 

C S0 Ha 0 O # , and its phenylhydrazone, 
lrom oxidation of caoutchouc 
(Kirchhof), A., i, 563. 

C 2 oH S2 O f , and its derivatives, from 
reduction of abietic acid (Ruzigka 
and Meyer), A., i, 647. 

C| 0 H, 4 O., from reduction of abietic 
acid (Ruzicka and Meter), A., i, 
548. 

C tl H 30 O 5 , from oxidation of d-siaresin- 
olic acid (Zinke, H anselm at eu, 
and Ehmkr), A., i, 668. 

C„H 31 0 6 , obtained by reduction of 
pyroprosolannellio acid (Wjkland 
and Schulenburg), A., i, 346. 
C a2 H 44 0 2l from the oxidation of paraffin 
(Granacher and Schaufel- 
berger), A., i, 514. 

A -Acid. See a-Naphthol-5-sulphonic 

acid, 6-amino-. 

77-Acid. See a-Naphthol-3:6-disulph- 
onic acid, 8-amino-. 

Acids, relation of the affinity of, to 
their constitutional formula) (Od do), 
A., ii, 367. 

conductivity of mixtures of, with acids, 
| esters, and ketones (Kendall and 

I Gross), A., ii, 88 . 
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Aeidt, solubility of, in aqueous solutions 
of other acids (Kendall and An- 
drews), A., ii, 34. 
taste of, and their swelling power 
(Ostwald and Kuhn), A., i, 84. 
device for removal of fumes of, during 
oxidation (Fischlrr), A., ii, 888. 
from sugars, oxidation of (Greinert), 
A., i, 1111. 

estimation of, volumetrically (Lizius 
and Evers), A., ii, 654. 
aliphatic, ionisation and surface ac- 
tivity of (Winmscii and Oss- 
wald), A., ii, 123. 
partition of, between water and or- 
ganic solvents (Gordon and Keid), 
A., ii, 824. 

oxidation of, with chromic acid 
(Simon), A., i, 803. 
catalytic decomposition of (Mailiie), 
A., i, 803. 

lower, reactions lie tween salts of, 
and higher fatty acids (Knapp 
and Wadsworth), A., i, 219. 
saturated, amides and anilides of 
(Asano), A., i, 437. 
rfibasic, second dissociation constants 
of (Duboux), A., ii, 346. 
and their esters, adsorption and 
orientation of the molecules of, 
in solutions (King and Wamp- 
ler), A., ii, 741. 

carboxylic, electrolytic reduction of 
(Inoue), A., i, 36. 
iV-carboxylic, anhydrides of (Fuchs), 
A., i, 1152. 

fatty, preparation of, from mineral 
and tar oils (Harries), A., i, 
514. 

and their glycerides, action of the 
brush discharge on (Eichwald), 
A., i, 982. 

properties and molecular structure 
of thin films of (Adam), A., i, 
424 ; ii, 687. 

catalytic oxidation of (Salway and 
Williams), T., 1343. 
with branched chains, oxidation of 
(Kay and Raper), A., i, 1093. 
with eighteen carbon atoms (Nico- 
LET), A., i, 106 ; (Nicolet and 
Cox), A., i, 320; (Nicolkt and 
Jurist), A., i, 622; (Nicolet 
and Pelc), A., i, 643, 
degradation of, in the animal 
organism (Woringer), A., i, 
90. 

estimation of, by distillation in 
steam (Arnold), A., ii, 324. 
estimation of, in blood (Bloor, 
Pelkan, and Allen), A., ii, 
593. 


Acids, fatty, higher, formation of, by 
sugar fermentation (Neubebg 
and Arinstein), A., i, 91. 
electrical conductivity of anhydr- 
ides of (Holdk and Tacke), 
A., ii, 109. 

reactions between salts of lower 
aliphatic acids and (Knapp 
and Wadsworth), A., i, 
219. 

solid and liquid, separation of 
(Meigen and Neuberger), A., 
ii, 880. 

volatile, estimation of (Wiegner 
and Magasanik), A., ii, 532. 
mineral, detection of, in vinegar 
(Kling and Lassikur), A., ii, 234 ; 
(Kling, Lasbieur, and Lasbieur), 
A., ii, 519. 

organic, and their salts, action of 
ultra-violet light on aqueous solu- 
tions of (.Jaeger ana Berger), 
A., i, 316. 

bromination of, in the a-position 
(Ward), T., 1161. 
esterification of (Zolli nger- J KXN Y ) 
A., i, 914. 

phenolic, formation of (Langley and 
Adams), A., i, 1153. 
strong, estimation of, volumetrically, 
in presence of weak acids (Kolt- 
hoff), A., ii, 223. 
ojS-unsaturated, esters of, formation 
of substituted succinic acids from 
(Higginbotham and Lapwoiith), 
T., 49. 

weak, alcoholysis of the salts of (Gold- 
schmidt, Gorbitz, Hougen, and 
Pahle), A., ii, 135. 

Acid amides. See Amides, acid. 

Acid chlorides, reduction of (Rosen- 
mund, Zeizsche, and Enderlin), 
A., i, 431 ; (Schliewienhky), 
A., i, 938 ; (Rosenmund), A., i, 
939. 

action of zinc oiganic compounds on 
(Mauthner), A., i, 457. 

Acid haloids, condensation products of 
(Wedekind and Weinand), A., i, 
234, 548. 

Acidity (Keller), A., ii, 131. 

Acidolysis (Sudbokough and Karv£), 

A., ii, 749. 

Acidosis (van Slyke ; Cullen), A., ii, 
672. 

Aconite, estimation of alkaloids in 
extract of (Astruc, Canals, and 
Bordier), A., ii, 404. 

Acraldehyde (acrolein), interaction of 
aniline and (Mann), T., 2178. 
antiseptic action of (Berthelot), A., 
i, 903. 
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amino-, chloro-, chloroamino-, 
cinlmtmitro-, and nitroamino- deriv- 
atives (Farbwebke vorm. Meist^r, 
Lucius, and BntNiNo), A., i, 468. 
2:7-<£iamino-, and its diacetyl deriv- 
ative, ehloroacetfttea ana cliloro- 
acetamllde (Browning, Cohen, 
Gaunt, and Gulbransen), A., i, 
612. 

rf/aminod? thiol- (Watson and Dutt), 

T., 1943. 

Aoridine-9-oarboxylic acid, derivatives 
of, and 2-ehloro- (Farbwebke vorm. 
Mfistek, Lucius, andBRUNiNo), A., 
i, 469. 

Acrylic acid, and its derivatives, 
preparation of (van her Burg), A-, i, 
220 . 

Actinium, disintegration series of (Hahn 
and Meitner), A., ii, 185 ; (Neu- 
burokr), A., ii, 340. 

Actinomometers, chemistry of (Benbatii, 
Hess, and Ob laden), A., n, 731. 

Acyl groups, migration of. from nitrogen 
to oxygen (Raifokd and Couture), 
A.,i, 931. 

Additive compounds in solution ard 
their influence on ionisation (Kendall 
and’GROSs), A., ii, 32. 

Address, presidential (Walker), T., 
735. 

Adhesion in solutions (Scuilov and 
others), A., ii, 350. 

Adipenio acid (CARiafeRE), A., i, 319. 

Adipic acid, aj8-dibromo-7£-(&hydroxy-, 
ethyl ester (Chandrasena and In- 
gold), T., 1316. 

<rthydroxy-, salts of (Kiliani), A., i, 
225. 

Adrenaline (wprarcnine ; epinephrine ), 
effect of, on blood pressure 
(Richaud), A., i, 891. 
effect of, iu health (Bjure and Svens- 
son), A., i, 970. 

Adsorption (Schilov and others), A., ii, 
350. 

theory of (Eucken), A., ii, 262, 550 ; 

(PolAnyi), A., ii, 479. 
electrical theory of (Mukherjke; 

Harrison), A., ii, 198. 
kinetic theory of (Henry), A., ii, 
740. 

relation between electrolytic dis- 
sociation aud (Uakuzin), A., ii, 
019. 

effect of, on catalysis (Guichard), 

A., ii, 630. 

and hydrolysis (Moeller), A., ii, 
089. 

chemical (Stadnikoff), A., ii, 619. 
negative (Rakuzin and Gonke), A., 
ii, 821. 


Adsorption by charcoal (Herbst), A., 
ii, 30 ; (Fodob and Schonfeld), 
A., ii, 688. 

by BUgar charcoal (Babtell and 
Miller), A., ii, 741. 
by fuller’s earth (Rideal and 
Thomas), T., 2119. 
of gases, calculation of (BerAnyi), A., 
ii, 426. 

by charcoal (Gustaver), A., ii, 479. 
of saturated vapours by charooal 
(Driver and Firth), T., 2409. 
of ions (Kolthoff), A., ii, 197 ; 

(Mukhebjee), A., ii, 689. 
of liquids by charcoal (Harkins and 
Ewing), A., ii, 123, 197. 
by precipitates (Weiser), A., ii, 262. 
of radioactive substances (Ebler and 
van Rhyn), A.,'ii, 16. 
at solid surfaces (Langmuir), A., ii, 
629. 

of solutions (OstWald and de Iza- 
guirre), A., ii, 480. 
of dibasic acids and their esters 
(King and Wampler), A., ii, 
741. 

Aerinite, analyses of (Orcel), A., ii, 
651. 

“ Aeronom,” use of the (Rauch), A., ii, 
316. 

Affinity, conception of (Plank), A., ii, 
357. 

chemical, studies on (BrOnsted), A.; 
ii, 132. 

residual, and co-ordination (Morgan 
and Smith), T., 160, 1956, 2866 ; 
(Morgan and Drew), T., 922; 
(Morgan and King), T. 1723; 
(Morgan, Drew, and Barker), 
T., 2432 ; (Morgan and Moss), T., 
2857 ; (Morgan and Ledbury), T., 
2882. 

Agar, composition of (Sameo and 
SsajeviE), A., i, 281. 
swelling of (MacDougall), A., i, 
204. 

sulphur compounds in (Neuberg and 
Ohle), A., i, 823. 

Agave Jechnguilla , saponin from (Johns, 
Ciiernoff, and Yiehover), A., i, 
797. 

Agmatine, action of arginaae in plants 
on (Kiesel), A., i, 413. 

Air. See Atmospheric air. 

Alanine, detection of, by crystallo- 
graphic measurements (Jaftsohni- 
kov), A., ii, 884. 

Alanine-choline, and its salts (Karrer, 
UlBLER, HoKLACHBR, LoCHBR Ma- 
i>wr, and Thomann), A., i, 814. 

^ Alanine- AT-methylamidine, salts of 
(Pyman), T., 2023. 
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Albumin, adsorption in solutions of 
(Clark and Mann), A., ii, 550. 
action of sulphosalicylic acid on tlie 
swelling of (Ostwald and Kuhn), 
A., i, 598. 

effect . of, on the conductivity of 
sodium chloride solutions (Palmer, 
Atchlby, and Loeb), A., i, 692. 
precipitation of (Cristol and Simon- 
net), A., ii, 887. 

egg, effect of salts on the heat coagula- 
tion of (Loeb), A., i, 881. 
toxicity of (Pentimalli), A., i, 
802. 

serum, crystalline, rotation of (Young), 
A., i, 279. 

Ovalbumin, crystalline, rotation of 
(Young), A., i, 279. 

Albumin, detection of, in urine (IIen- 
oux), A., ii, 797. 

estimation of, microcliemically (Val- 
LtE and Polonowbki), A., ii, 406. 
estimation of, in cerebrospinal iliud 
(Ayer and Foster), A., ii, 798. 
estimation of, in urine (Gerard), A., 
ii, 670. 

Albumoses, diastaiic action of (Bieder- 
mask), A., i, 1200. 

Albumosesilver, estimation of (Her- 
zog), A., ii, 798. 

Aleaptonuria, metabolism in (Gibson 
and Howard), A., i, 401. 

Aloohol, C 80 H m O, and its derivatives, 
from saponification of bird-lime (Ni- 
shizawa), A., i, 652. 

Alcohols, preparation of (Badische 
Anilin- & Soda-Fabuik), A., i, 
218. 

catalytic preparation of, from alde- 
hydes (Milligan and Reid), A., i, 
837. 

electrolytic oxidation of (Koizumi), 
A., i, 979. 

dehydroxidation of (Muller), A., i, 

102 . 

action of ammonia on (E. and K. 

Smolenski), A., i, 234. 
introduction of the chloroethyl group 
into (Clemo and Perkin), T., 
642. 

sensory stimulation by (Irwin), A., i, 
899. 

estimation of, by acetylation (Wolff), 
A., ii, 165. 

aliphatic halogenated, preparation of 
aryl sulphonic esters of (v. Ker- 
esz r y and Wolf), A., i, 1181. 
ethylenic tertiary, conversion of, into 
primary ethylenic alcohols (Loc- 
quin and Wouseng), A., i, 710. 
primary, synthesis of (Oddo and Bi- 
NAGHl), A., i, 314. 


Aleohols, secondary, conversion into 
ketones (Hunt), A., i, 8l0i 
tertiary, conversion of, into aldehydes 
(Looquin and Wouseng), A.,i,810. 

Alcoholimetry by means of miscibility 
temperatures (LfcviiQUE), A., ii, 728. 

Alcoholysis, determination of the degreo 
of (Goldschmidt, Gorbitz, Hougen, 
amt Pahle), A., ii, 135. 

Aldehydes, preparation of (Locquin and 
Wouseng), A., i, 810. 
from acid chloiides (Rosenmund, 
Zetzsche, and Flutsch), A., i, 
39 ; (Rosenmunj>, Zetzsche, and 
Enderlin), A., i, 481 ; (Scjilie- 
wiensky), A., i, 938 ; (Rosen- 
mund), A., i, 939. 
fi om mineral and tar oils (Harries), 
A., i, 514. 

catalytic preparation of alcohols from 
(Milligan and Reid), A., i, 337. 
condensation of primary aromatic 
arsines with (Palmer and Adams), 
A.,i, 785. 

condensation of o-aminoazo-com- 
pounds with (Fischer), A., i, 956. 
condensation ot a -halogenated ketones 
with (Bauer and Werner), A., i, 
1034. 

conversion of, into acetals (Haworth 
and Lapworih), T., 76. 
action of phosphorus trichloride on 
(Conant, MacDonald, and Kin- 
ney), A., i, 186. 

compounds of salvarsan with (Raiziss 
and Blatt), A., i, 1079. 
interaction of thiocarbamides and 
(Taylor), T., 2267. 
action of yeast on (Kumagawa), A., 
i, 305. 

aromatic, in eucalyptus oils (Pen- 
fold), T., 266. 

kinetics of the reaction of ammonia 
with (Doller), A., ii, 435. 
halogenated, conversion of, into alde- 
hydes and acids (Kotz and Rath- 
ert), A., i, 236. 

estimation of (Bougault and Gros). 
A., ii, 666. 

estimation of, with hydroxy lamine 

(Bennett and Donovan), A., ii, 535. 

Aldehyde-amines, phototropy of (Gal- 
lagher), A., ii, 11. 

9-Aldehydoacridine, 2-chloro-, and its 
derivatives (Farbweiike yorm. 
Meister, Lucius, and Broking), 
A., i, 4/0. 

Aldehydobenzoio acids, solubility of 
(Sidowick and Turner), T., 2256. 

Aldehydosalioylio aeids, and their deriv- 
atives, and bromo- and nitro- (Wayne 
and Cohen), T., 1022. 
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Aldol (&-hydroxybutald$hyde), prepara- 
tion of (Grunstein), A., i, 111. 
detection of, in urine in diabetes 
(Fricks), A., i, 330 ; ii, 326. 

Alenritio acid, and its methyl ester 
and acetyl derivative (Harries and 
Nagel), A., i. 522. 

Alaxin, physical chemistry of fixation of 
(Kiss), A., i, 706. 

Alfalfa. See Lucerne. 

Algss, marine, arsenic content of (Jones), 
A. , i, 905. 

Alizarin ( l:2-dihydroxyanthraquinone ), 
preparation of (Davies and Scot- 
tish Dyes, Ltd.), A., i, 355. 
synthesis of (Grandmougin), A., i, 
44. 

constitution of the iron lakes of (Bull 
and Adams), A., i, 355. 
boroacetate, and its acetyl derivative 
(Dimkoth and Faust), A., i, 
157. 

Alizarin, 3 -mono- and 3:4-ch'-bromo- 
(Dimroth, Schultze, and Heinze), 
A., i, 158. 

Alizarin colouring matters, cobalt de- 
rivatives (Morgan and Smith), T., 
160. 

Alizdrindipyridinium bromides, and 
their derivatives (Barnett and 
Cook), T., 1386. 

Alisarinpyridinium bromide, bromo-, 
and its phenobetaine (Barnett and 
Cook), T., 1385. 

Alizarinpyridiniumnitrolbetaines (Bar- 
nett and Cook), T., 1388. 

Alizarinquinone ethoxybromide, metli- 
oxybromide, and 3 -mono-, and 3:4- 
<&-bromo- (Dimroth, Schultze, and 
Heinze), A., i, 158. 

Alkali bromates, preparation and 
properties of (Buell and Mc- 
Crosry), A., ii, 146. 
carbonates, estimation of, in presence 
of phenolphtlialeiu (Bonnier), A., 
ii, 869. 

chlorides, action of heated copper 
oxide with (Hedvall and Boo- 
berg), A., ii, 68. 

fluorides, vapour pressure of (Ruff, 
Schmidt, and Mugdan), A., ii, 
818. 

haloids, crystalline structure of 
(Wyckoff), A., ii, 214; (Posnjak 
and Wyckoff), A., ii, 499. 
hydroxides, infra-red absorption spec- 
tra of (Grantham), A., ii, 244. 
reactions between nitrogen oxides 
and (Sanfourohe), A., ii, 762. 
compounds of anhydro-sugars and 
(Karrer, Staub, and Walti), 
A., i, 229. 


Alkali iodides, purity of (Winkler), 
A., ii, 762. 

metals, atomic and ionic radii of 
(Lorenz), A., ii, 211. 
alloys of mercury with (Bain and 
Withrow), A., ii, 145. 
nitrophenoxides (D. and A. E. God- 
dard), T., 54. 

hydrogen sulphites, equilibria of, in 
aqueous solutions (Baly and 
Bailey), T., 1813. 

ruthenium sulphites (Remy), A., ii, 
857. 

silver thiosulphites, compounds of 
ammonia with (Jonsson), A., ii, 57. 

Alkaligenesis (Lee and Tashiro), A., 
i, 1089. 

Alkaline earth carbonates, formation of, 
from the oxides (Hedvall and 
Heuberoer), A., ii, 766. 
hydrides (Ephraim and Michel), 
A., ii, 58. 

metals, qualitative separation of 
(Polonovski), A., ii, 720. 
phosphors, photoelectric effect of 
(GOggel), A., ii, 732. 

Alkaloids, space formula* for (Zwikker), 
A.,i, 567. 

constitution of, which give Vi tali’s 
reaction (Hardy), A., i, 948. 
extraction of, and their characterisa- 
tion (Colledge), A., ii, 327. 
in plants, biological significance of 
(Ciamician and Ravenna), A., i, 
797. 

bismuthi-iodides and mercuri-iodides 
of (Francois and Blanc), A., i, 
851. 

salts of, with aminohydroxysuccinic 
acids (Dakin), A., i, 430. 
excretion of, in the saliva and in the 
stomach (Huber), A., i, 1214. 
toxicity of, effect of hydrogen-ion 
concentration on (Crane), A., i, 
404. 

anhalonium. See Cactus, 
belladonna. See Belladonna, 
cactus. See Cactus, 
calumba root (Spath and Bohm), 
A., i, 1174. 

cinchona. See Cinchona, 
pareira root (Faltis and Neumann), 
A., i, 569. 

quinine. See Quinine, 
detection of, by means of their piorate 
crystals (Nelson and Leonard), 
A., ii, 327. 

detection of, with iodic acid (Rosen- 
thaler), A., ii, 827. 
estimation of (Herzig), A., ii, 538. 
estimation of, volumetrically, indi- 
cators for (McGill), A., ii, 885. 
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Alkyl haloids, action of silver sulphate 
in sulphuric acid solution on 
(Schilov), A., i, 918. 
iodides, reactivity of, with sodium 
benzyloxide (Haywood), T., 1904. 
sulphates, preparation of (Dreyfus), 
A.,i, 517. 

Alkylamines, preparation of (Takeda 
and Kuroda), A., i, 272. 

Alkylamines, hydroxy-, benzoic and 
tropic esters of, and their pharmaco- 
logical action (v. Braun, Brauns- 
dorf, and Rath), A., i, 759. 

cycfoAlkylamines, preparation of 
(Mailhe), A., i, 832. 

Alkylarylamines, hydroxy-, esters of 
(Saunders), T., 2667. 

Alkylation (Bagoesgaard-Rasmussen 
and Werner). A., i, 104. 

Alkylhydrazones (Brady and McHugh ), 
T., 1648. 

A-Alkylideneamino-acids, synthesis of, 
and their hydrogenation (Soheibler 
and Baumgarten), A., i, 655. 

Alkylidenecyano&oetic acids, syntheses 
ot (Lapworth and McRae), T., 1699, 
2741. 

Alligator oil, constituents of (Koba- 
yashi), A., i, 792. 

Allotropy, theory of (Copisarow), A., ii, 
187. 

and the electromotive behaviour of 
metals (Smits), A., ii, 110. 

Alloxan, action of diazomethane on 
(Herzig), A., i, 873. 

Alloys, formation of (Mansuri), T., 
2272. 

mechanical properties of (Guillet and 
Cournot), A., ii, 261. 
metallic, chemical and electrical be- 
haviour of (Tamm ann), A., ii, 63 ; 
(Jenge), A., ii, 64. 

Allyl alcohol, conversion of, into glyceryl 
bromo* and ohloro-hydrins (Read and 
Hurst), T., 989. 

Allylamino-oxides, action of sodium 
hydroxide with (Meisenheimer, 
Greeske, and Willmersdorf), A. , i, 
334. 

Allylarsinio acid, and its salts (Hoff- 
mann, LaRoche & Co ), A.,i, 818, 926. 

5-Allylimino-2thio-3-phenyl-2:3:4:5- 
tetrahydro- 1 : 3 :4- thiodiazole (Guha), 
A., i, 877. 

5- Allylimino-2-thio*3-tolyl-2:3‘.4:5- 
totrahydro-l:3:4- thiodiazole (Guha), 
A., i, 877. 

0-Allyloxybutylonitrile tBnuYLANTs), 
A., i, 924. 

6- Allyloxv-2-methylquinoline, and its 
ethiodide (Gutbkunst and Gray), 
A., i, 951. 


6-Allyloxy-2-jp«nitrobemylthiol-4- 
methylpyrimidino (Horn), A., i, 375. 

Allylthiocarbimide, estimation of, in 
mustard flour (Luce and Doucet), 
A., ii, 537. 

2-Allylthiol-3-phenyl-5-anilinomethyl- 
ene-4-glyoxalone (Dains, Thompson, 
and Asendorf), A., i, 1186. 

Allyl-^-toluidine (Foldi), A., i, 732. 

Altitudes, high, effect of, on absorption 
of oxygen (Bayeux), A., i, 79. 

Alum, action of, on animal glue (Gut- 
biek, Sauer, and Schelling), A., i, 
783. 

Alumina. See Aluminium oxide. 

Aiuminates. See under Aluminium. 

Aluminioxalic aoid, potassium salt, 
crystallography and optical properties 
of (Knaggb), T., 2072. 

Aluminium, spectrum of, in relation to 
the spectrum of gluciuum (Glaser), 
A., ii, 675. 

electromotive behaviour of (Smits), 
A., ii, 20 ; (Smits and he Gruyier), 
A., ii, 21; (Gunther-Schulze), 
A., ii, 110. 

and its amalgams, electromotive pro- 
perties of (Muller and Holzl), A., 
ii, 341. 

cathodic deposition of (Kyhopoulos), 
A., ii, 22. 

solubility of gases of (Czochralski), 
A., ii, 646. 

formation of large crystals of (Carpen- 
ter and Elam), A., ii, 69. 

Aluminium alloys, corrosion of (Roli.a), 
A., ii, 379. 

complex, thermal treatment of (Guil- 
let), A., ii, 69. 

analysis of (Mende), A., ii, 162; 
(Brenner), A., ii, 319; (Costa- 
Vet), A., ii, 528. 
with arsenic (Mansuri), T., 2272. 
with magnesium, heat of formation of 
(Biltz and Hohorst), A., ii, 350. 

Aluminium compounds, effect of, on 
growth of plants (Conner and Sears), 
A., i, 613. 

Aluminium salts, reactions of sodium 
hydroxide with (Grobet), A., ii, 673. 
in soils (Denison), A., i, 612. 
absorption of, by the roots of plants 
(Stoklasa, Sebor, T^mich, and 
Cwacha), A., i, 602. 

Aluminium carbide, preparation of 
(Ohmann), A., i, 2. 
chloride, union of aromatic nuclei by 
means of (Scholl and Sohwar- 
zer), A., i, 331 ; (Scholl and 
Seer), A., i, 268, 336. 
condensations with (Pummerer and 
Binapfl), A., i, 24. 
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Aluminium haloids, densities of (Biltz 
aud Wiis), A., ii, 505. 
hydroxide, colloidal, preparation of 
(Bradfibld), A., ii, 507. 
crystalline, dehydration of (Milli- 
gan and Mead), A., ii, 447. 
adsorption of proteins, enzymes, 
toxins, and sera by (Kakuzin), 
A., i, 1199. 

solubility of, in water (Massine), 
A., ii, 299. 

nitrate, solubility of, in solutions of 
nitric acid (Milligan), A., ii, 880. 
nitride, heat of formation of (Fighter 
aud Jenny), A, ii, 615. 
oxide (alumina), adsorption of, by 
cellulose (Tingle), A., i, 434. 
activation of, for decarboxylation or 
for dehydration (Adkins), A., ii, 
884. 

catalytic action of, on acetates 
(Adkins and Kiiause), A., i, 
422. 

use of, as a mordant (Bancroft), 
A., ii, 646. 

separation of, from calcium oxide 
(Charriou), A., ii, 819. 
separation of ferric oxide and, from 
magnesium oxide (Charriou), A. , 
ii, 873. 

oxychloride, composition of sols of 
(Adolf, Pauli, and * Jandra- 
sohitsch). A., ii, 149. 
selenate (Meyer and Speich), A., ii, 
71. 

sulphate, equilibrium of potassium 
sulphate, water and (Britton), 
T., 982. 

estimation of free acid in acid solu- 
tions of (Zschokke and Hausel- 
mann), A., ii, 897. 
chlorosulphoxide and sulphur chloride, 
preparation of (Sjlbbriiad), T., 
1017. 

Aluminatss, constitution of (Heyrov- 
sky), A., ii, 771. 

Aluminium organic compounds (Faille- 
bin), A., l, 119. 

with methylene iodide (Thomas), A., 
i, 880. 

Aluminium estimation and separation:— 

estimation of, volumetrically 
(Kraus), A,, ii, 87. 
estimation of, and its oxide, in the 
commercial metal (Churchill ; 
Capps), A., ii, 319. 
estimation of, in tungsten (V. and K. 

Froboese), A., ii, 897. 
estimation of sodium in, and ’ in its 
oxide (Geith), A., ii, 720. 
estimation and separation of (Jandsr 
and Wkndehorst), A., ii, 529. 

cxxn. ii 


Aluminium estimation and separation: — 
estimation of, aud its separation from 
iron (Hahn and Leimbach), A., ii, 
878. 

separation of glucinum and (Britton), 
A., ii, 228. 

separation of iron and (Chalupny 
and Breisch), A., ii, 588. 

Amalgams. See Mercury alloys. 

Amanita mu scar ia , isolation of muscar- 
ine from (King), T., 1743. 

Ambrosia arUmisifolia. See Ragweed. 

Ambrosterol, and its acetate (Heyl), A., 
i, 1224. 

Amides, formation of, from alkylmalonic 
esters (Dox and Yoder), A., i, 
816. 

action of hydrogen peroxide on (Oli- 
yeri -Maud ala), A., i, 544. 
acid, Hofmann’s conversion of, to 
amines (Brokmann, Corrbns, and 
Liesche), A., i, 544. 
acid optically active, catalytic raoemis- 
ation of (McKenzie aud Smith), 
T., 1348. 

Amidines, aromatic, condensation of 
alkyl in&lonic esters with (Dox and 
Yoder), A., i, 374. 

Amine, GaHajOaN*, and its salts, from 
ethylene and nitrogen (Miyamoto), 
A., i, 418. 

Amines, preparation of, from alcohols 
and ammonia (£. and K. Smo- 
lensk!), A., i, 284. 

Hofmann’s conversion of acid amides 
to (Beckmann, Oorrens, and 
Liesche), A., i, 544. 
equilibria of triphenylmethane with 
(Kremann, Odklga, and Zawod- 
sky), A., i, 181. 

oxidation of (Goldschmidt and 
Euler), A., i, 475 ; (Goldschmidt 
and Rknn), A., i, 476, 478 ; (Gold- 
schmidt and Wurzschmitt), A., i, 
1139. 

decomposition of the vapour of (Upson 
and Sands), A., i, 1121. 
reactions of, with azodicarboxylic 
esters (Diels), A., i, 774, 1194. 
action of o-h&logenated ketones with 
(Mayer and Freund), A., i, 865. 
action of ozone on (Strecker and 
Baltes), A., i, 14. 

action of, on semicarbazones (Wilson, 
Hopper and Crawford), T., 866. 
alkylation of, with sulphonio esters 
(F&ldi), A., i, 732. 
compound of tellurium tetrabromide 
with (Lowy aud Dukbrook), A., i, 
446. 

hydroferricyanides and hydroferro- 
cyanides of (Cummino), T., 1287. 

44 
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Aminat, aromatic, mercuric compounds 
of (Kharasch and Jaoobsohn), 
A., i, 189. 

action of sulphuryl chloride on 
(Eller and Klrmm), A., i, 448. 
preparation of o-sulphonic acids of 
(British Dyestuffs Corpora- 
tion, Ltd., Baddilet, Patman, 
and Wignall), A.* i, 448. 
influence of s-trinitrobenzene on 
reactions involving (Sudborouoh 
and Shah), A., ii, 757. 
proteinogenous (Hankr and Kokss- 
ler), A., i, 406, 408 ; ii, 322. 
occurrence of, in the thyroid (Sam- 
martino), A., i, 966. 
physiological action of (Abelin), 
A., i, 610. 

secondary, dealkylation of, by phos- 
phoius chloride (v. Braun and 
WEISMANTEL), A., i, 1150. 
AT-nitroso-derivatives (Schmidt and 
Fischer), A. , i, 822. 

Amine oxides, optically active (Mrisen- 
heimer ; Meisenheimkr and Bern- 
hard), A., i, 813; (Mkisrnheimeii 
and LoHsner), A., i, 813, 822. 

Amino-acids, synthesis of, in the animal 
organism (Shiple and Shrrwin), 
A., i, 492. 

from hydrolysis of proteins (Burton 
and Sohryvkr ; Jones and Johns), 
A., i, 182. 

refraction of(HiRSCii and Kvnze), A., 
i, 781. 

diastatic action of (Biedbrmann), A., 
i, 1200. 

alkylation of the anhydrides of (Kar- 
ber, Granacher, and Schlosser), 
A., i, 235. 

action of, on sugars (Gruniiut and 
Weber), A., i, 235. 
action of micro-organisms on (Hanke 
and Kok&sler), A., i, 406. 
retention and distribution of, in 
reference to urea formation (Folin 
and Bebglund), A., i, 702. 
distribution of, in blood (CostaNtino), 
A., i, 81. 

content of, in blood (Okada and 
Hatashi), A., i, 483. 
in muscle (Bosedalk), A., i, 492. 
behaviour of, in vitally stained animals 
(Kotake, Masai, and Mori), A., i, 
1217. 

deamination of, in the animal organism 
(Kotake), A., i, 1218. 
degradation of, in the animal organism 
(Worinoer), A., i, 90. 
phenylacetyl derivatives, fats of, in 
the organism (Shtple and Sher- 
. Win), A., i, 1093. 


Amin o-acids, aliphatic, rate of reaction 
of nitrous acid with (Dunn and 
Schmidt), A., i, 1124. 
aromatic, preparation of (Lewoock, 
Adam, Sidbrfin, and Galbraith), 
A., i, 650. 

detection and estimation of (Enge- 
land), A., ii, 536. 

estimation of, by alkalimetry (Will- 
statter and Waldschmidt- 
Leitz), A., ii, 169. 

estimation of, by the ninhydrin re- 
action (Riffart), A., ii, 718. 
estimation of, in blood (Petitjean), 
A., ii, 536. 

estimation of, in feeding stufTs 
(Hamilton, Nevens, and Grind- 
ley), A., ii, 92. 

a-Amino-acids, conversion of alkylated 
malonic acids into (Curtius and 
Sieber), A., i, 721. 

Amino- alcohols (FouRNEAuand Puyal), 
A., i, 639. 

preparation of (Karrer, Gisler, 
Horlacheii, Locher, Mader, and 
Thomann), A., i, 813; (Karrer), 
A., i, 991. 

Amino- aldehydes, preparation of 
(Radde), A., i, 1154. 

Amino-compounds, introduction of the 
chloroethyl group into (Clemo and 
Perkin), T., 642. 

diphenyl phosphoric acid as a reagent 
for (Bern ton), A., i, 1146. 
aromatic, action of sulphates on 
(Bucherer and Wahl), A., i, 
464 ; (Bucherer and Zimmek- 
mann), A., i, 465. 
estimation of, spectrophotometrically 
(Mathewson), A., ii, 882. 

Aminohydroxy-aeids, synthesis of 
(Zelinsky and Dbngin), A., i, 1126. 

a-Amino*j8-hydroxy-acidi, preparation 
of, from olefinecarboxyiic acids 
(Schrauth and Geller), A., i, 
1125. 

Ammines, metallic, physiological action 
of (Oswald), A., i, 498. 
complex (Duff), T., 450. 

Ammonia, formation of, during com- 
bustion of air flames (HofmanN 
and Will), A., i, 1107. 
synthesis of (AnDeksbn), A., ii, 562 ; 

(Pring aud Ransome), A., ii, 639. 
removal of the heat of reaction in the 
synthesis of {Claude), A., ii, 284. 
thermal dissociation of (Foxwell), 
A., ii, 431. 

specific heat of (Partington and 
Cant), A., ii, 191. 
vapour pressure of (Bergstrom), 
A., ii, 423. 
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Ammonia, vapour pressure curves of, 
with salt solutions (Davis, Olm- 
stbad, and Lund strum), A m ii, 49. 
vapour pressure of liquid mixtures 
of wt-xylene and (Kraus and 
Zkitfuchs), A., i, 725. 
solubility of, in water (Neuhausen 
and Patrick), A., ii, 264. 
solubility of, in lithium nitrate 
(Davis, Olmstead, and Lund- 
strum), A., ii, 66. 
adsorption of, by silica gels (David- 
hxiser and Patrick), A., ii, 262. 
kinetics of the reaction of aromatic 
aldehydes with (Dobler), A., ii, 
485. 

equilibrium of, with magnesium 
amalgam (Loomis), A., ii, 294. 
liquid, equilibrium of mixtures of 
sodium and (Kraus and Lucasse), 
A., ii, 764. 

equilibrium of sodium and tellurium 
in (Kraus and Chiu), A., ii, 
766. 

ignition of mixtures of, with air and 
oxygen (White), T., 1688. 
reactivity of (Baly and Duncan), 
T., 1008. 

effect of gaseous impurities on the 
catalytic oxidation of (Decau- 
Rife re), A., ii, 284. 
use of manganese dioxide as catalyst 
in oxidation of (Piggot), A., ii, 
142. 

oxidation of, by persulphates in pre- 
sence of copper (Soagliarini and 
Torelli), A., ii, 81. 
compounds of calcium haloids with 
(HCttig), A., ii, 849. 
conversion of, into carbamide 
(Matignon and FrRjacques), 
A., i, 728; ii, 272. 
action of, on copper (Bassett and 
Dubrant), T., 2630. 
compounds of cuprous and thallous 
haloids with (Biltz and Stollen- 
werk), A., ii, 67. 

compounds of lead haloids with (Biltz 
and Fischer), A., ii, 851. 
compounds of magnesium haloids with 
(Biltz and Huttig), A., ii, 69. 
compounds of mercuric cyanids with 
(Brinkley), A., i, 724. 
compounds of alkali silver thiosulph- 
ates with (Jonsson), A., ii, 57. 
action of, on reducing sugars (Ling 
and Nanji), A., i, 631. 
in blood (Nash and Benedict), A., i, 
191 ; (Nash), A., i, 483. 
excretion of, in urine, following 
administration of acids (Keeton), 
A. , i, 300. 


Ammonia, nesslerisation of solutions of 
(May and Boss), A,, ii, 812. 
commercial, acetone in (Bouoault 
and Geos), A., ii, 709. 
estimation of, in its salts (Burkardt), 
A., ii, 865. 

estimation of, in blood (Gad- 
Andresen), A., ii, 528. 
estimation of, in nitrogenous organic 
substances (Froidevaux),A.,U,454. 
estimation of, in urine (Mkstrezat 
and Janet), A., ii, 453. 

Ammoniates (Biltz and Stollenwkrk), 
A., ii, 67, 

solubility of (Ephraim and Mosi- 
mann), A., ii, 674. 

Ammonium (Schlubaoh and Ballauf), 
A., ii, 55. 

calcium (Botolfsen), A., ii, 570. 

Ammonium salts, absorption of, by 
soil* (Aarnio), A., i, 1227. 
estimation of nitrogen in (Meurice), 
A., ii, 225. 

Ammonium borate, equilibrium of the 
formation of (Sborgi and Ferri), 
A., ii, 568, 764. 

antimoniodobromide (Vournazos),A., 
ii, 651. 

carbonate, equilibrium of, with am- 
monium carbamate (Faurholt), A., 
ii, 272, 74 7 ; (Wegscheider), A., 
ii, 376. 

^rchlorate, density of aqueous solu- 
tions of (Mazzucchelli and An- 
selmi), a., ii, 376. 
chloride, preparation of (Mondain- 
Monval), A., it, 444, 642. 
crystallography and symmetry of 
(Wyckoff), A., ii, 290. 
equilibrium in the systems of, with 
water and ferrous, cobaltous or 
nickel chloride (Clendinnen), T., 
801. 

chloride and sulphate, equilibrium of, 
with sodium chloride and sulphate 
and water (Bivett), T., 379. 
platinichlonde, crystalline struotnre 
of (Wyckoff and Posnjak), A., 
ii, 214. 

silver auric chloride (Wells), A., ii, 449. 
stannichloride, crystal structure of 
(Dickinson), A., ii, 287. 
chlorite (Levi), A., i, 527. 
diamminotetranitrocobaltiate 
(Knaggs), T., 2076. 
fluosilicate, crystal structure of 
(Bozorth), A., ii, 499. 
nitrate, properties of (Milucan, 
Joseph, and Lowry), T., 969 ; 
(Early and Lowry), T., 963 ; (Per- 
man), T., 2473 ; (Wurmser), A t , ii, 
499. 
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Ammonium nitrate, stability of (Findlay 
and Rokebournr), A., ii, 291. 
decomposition of, by heat (Saun- 
ders), T., 698. 

action of, on oopper (Bassett and 
Dubrant), T., 2630. 
nitrite, action of, on copper (Dhar), 
A., ii, 49. 

cadmium nickel nitrite (Cuttica), A., 
ii, 449. 

potassium phosphates (Corelli), A., 
ii, 287. 

sulphate, preparation of, from gyp- 
sum and ammonium carbonate 
(Matignon and Fr&jacques), A ., 
ii. 670. 

melting point of (Kattwinkel), 
A., n, 446. 

equilibrium of copper sulphate, 
potassium sulphate, water, and 
(Ha yam i), A., ii, 748. 
equilibrium of glucinum sulphate, 
water, and (Britton), T., 2612. 
equilibrium of magnesium and 
potassium sulphates, water, and 
(Weston), T., 1228. 

Ammonium organic compounds, quater- 
nary, influence of solvents on the 
velocity of formation of (Hawkins), 
T., 1170. 

Ammonium radicle, the free (Weitz 
and Ludwig), A., i, 365 ; (Weitz 
and Konig), A., i, 1186 ; (Schlu- 
bach and Ballauf), A., ii, 55. 
Ammono-carbonio acids (Franklin), A., 
i, 440. 

Amniotic fluid, composition of (Labat 
and Favreau), A., i, 894. 
Amorphous condition, distinction be- 
tween the crystalline and the (Haber), 
A., ii, 553. 

Ampelopsis hederacea , formation of 
snthocyanin in (Jonesco), A., i, 97. 
Amygdalin, decomposition of, by emul- 
sin (Giaja), A., i, 185. 
biose from (Haworth and Leitch), 
T., 1921. 

Amyl alcohol, pure, preparation of, 
and conductivity of sodium iodide in 
it (Kraus and Bishop), A., ii, 813. 
isoAmyl alcohol, electrolytic oxidation 
of (Koizumi), A., i, 979. 
preparation of 0-methyl-A«-butyleije 
from (Puyal), A., i, 617. 

»• and tso-Amyl fluorides (S warts), A., 
i, 101. 

4*imAmylamino-5-earhoiybsnsenoaso- 
henione-d'-arsinie acid, and its salts 
(Jacobs and Hzidelbergir), A., i, 
75* 

isoAmylammoninm ruthenibromides 
(Gutbier and Krauss), A., i, 16. 


Amylase, genesis of, in plants (Pal- 
ladin and Popov), A., i, 614. 
chemioal investigation of (Sherman), 
A., i, 66. 

from different sources, characteristics 
of (Effront), A., i, 184, 1076. 
effect of filtration on (Effront), A., 
i, 1076. 

conditions of activity of (Biedkr- 
mann and Eueha), A., i, 66. 
inhibition of the action of (Olsson), 
A., i, 390. 

effect of antiseptics on the action of 
(Sherman and Wayman), A., i, 
282. 

effect of cobaltammines on (Funk), 
A., i, 481. 

of cereals (Baker and Hulton), T., 
1929. 

pancreatic, effect of hydrogen-ion 
concentration on the action of 
(Groll), A., i, 600. 
hydrolysis of starch by, in presence 
of amino-acids (Sherman and 
Caldwell), A., i, 283. 
woAmylboric aeid (Krause and 
Nitsche), A., i, 22. 

Amylene, action of selenium ohloride on 
(Boord and Cope), A., i, 421. 
sec.-isoAmjl methyl ketone, chloro- 
(Wieland and Bkttag), A. t i, 1034. 
Amylocellulose, constituents of (Malfi- 
tano and Gatoire), A., i, 627. 
Amylodextrin, oxidation of (Sykiewski), 
A., i, 1120. 

Amylophosphorio aeid, synthetic (Sameo 
and Mayer), A., i, 921. 

Amylosos (Karrer and BOrklin), A., 
i, 435 ; (Karrer and Fioroni), A., i, 
1119. 

6-^Amyloxy-2methylqninolins, and 

its ethiodide (Gutekunst and Gray), 
A., i, 951. 

^oAmylpyridlnium salts (Emmert and 
Parr), A., i, 179. 

a-Amyranone, and bromo-, and their 
oximes (Zinks, Friedrich, Johann- 
sen, and Eichter), A., i, 667. 
a-Amyrene, and its dibromide (Zinke, 
Friedrich, Johannssn, ana Eich- 
ter), A., i, 667. 

a-Amyrenol benzoate, and bromo- 
( Zinke, Friedrich, Johannssn, and 
Eicbtkr), A., i, 667. 
a-Amyrilsne, preparation of (Vester- 
berg and Westeulind), A., i, 825. 
a-Amyrln from elemi resin (Zinke^ 
Friedrich, Johannsen, and Eich- 
ter), A., i, 667. 

Amyrins, extraction and separation ot 
( vesterberg ; Yesterberg and 

weste blind), A., i, 825. 
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Amyrolf^ isomeric, and their esters 
(PaolinH, A., i, 754. 

AnsnaUr m* carcititoia (Robin and 
BouENicnuijLT), A.&L 4$7., 
Anesthesia, ether, effect of, on the 
acid-base balance of blood (van Slykb, 
Austin, and Cullen ; Steele, 
Bourne, and Barbour), A., i, 1085. 
Anesthstios, effect of, on the output of 
carbon dioxide (Bodine), A., !, 889. 
local, aetion of (Fromherz), A., i, 
705. 

Analysis, contradictions and errors in 
(Hahn, Leimbach, and Windisch), 
A., ii, 873. 

with the interferometer (Be£ka), A., 
ii, 715. 

use of membrane filters in (Jander), 
A., ii, 457. 

catalytic (Hakomori), A. , ii, 389. 
t colorimetric, buffer solution for (Mo- 
Ilvaine), A, ii, 78. 
dispersoid, of non-aqueous solutions 
(Ostwald), A., ii, 199. 
eleotrolytic (Kling and Lassieur), 
A., ii, 587. 

electrolytic precipitation (Koltboff), 
A., it, 452. 

electro-volumetric, apparatus for 
(Goode), A., ii, 807 ; (Garner 
and Watekb), A., ii, 862. 
electrodes for (Sharp and Mag- 
Dougall), A., ii, 579. 
in alcoholic solution (Bishop, Kirr- 
redge, and Hildebrand), A., ii, 
308. 

with barium salts (Kolthoff), A., 
ii, 864. 

gravimetric (Winkler), A., ii, 589. 
microchemical (Henedetti-Pichleu), 
A, ii, 656. 

PregPs (Sohoeller), A., ii, 160 ; 
(Holt/), A., ii, 521 ; (Nicloux 
and Welter), A, ii, 779. 
of organic compounds (Welter), 
A., Ii, 399. 

physico-chemical volumetric (Dutoit 
and Grobet), A., ii, 578. 
qualitative (Maori), A, ii, 779. 
separation of phosphoric acid in 
(Balareff), A, ii, 525. 
inorganic, use of resorcinol in 
(La vote), A., U, 779. 
quantitative, by centrifuge (Arrhe- 
nius), A., ii, 809. 

by measurement of the degree of 
supersaturation (HOpplir), A., ii, 
868 . 

refractometrio (Be£ka), A., ii, 715. 
sedimentation. See Sedimentation, 
volumetric (Jellinek and Kns), A., 
ii, 864. 


Analysis, volumetric, use of amalgams 
in (Kikuohi), A., ii, 519, 721; 
(Kan6), A ii, 529, 721. 

Andropogon Juxtrancusa, terpene from 
the essential oil of (Simonssn), T., 
2292. 

Anemone, white, oalcinm succinate on 
leaves of (v. Lippmann), A« i, 
811. 

Anemonins (Asahina and Fujita), A., i, 
946. 

Anethole, colour reaction of (Adler), 
A,ii, 401. 

o-Anethole, £-nitro- (Schmidt, Schu- 
macher, Bajen, and Wagner), A, 
i, 733. 

$■ Anetholealkamine, and bromo-, and 
their salts (Takeda and Kuroda), 
A., i, 278. 

Anethole-2 - imino- oxaiolidine, bromo-, 
derivatives of (Takeda and Kuroda), 
A, i, 273. 

Angelica root oil (Roure-Bertrand 
Fils), A., i, 847. 

Anhalamine, constitution of (Spath), 
A., i, 163. 

synthesis of (Spath and ROder), A., 
i, 858. 

Anhaline, constitution of (Spath), A., i, 
567. 

Anhalonidine, constitution of (Spath), 
A, i, 163. 

Anhalonium alkaloids. See Cactus 
alkaloids. 

4:5-Anhydro-3-acetoxymercuri*4-hydr- 
oxybenialdehyde ( Hen ry and Sharp), 
T., 1058. 

Anhydroblose, auditsbexa-acetyl deriv- 
ative (Hess), A., i, 13. 

Anhydro-aa-dimethylaconitio add (Far- 
mer, Ingold, and Thorpe), T , 149. 

Anhydroeogonine, constitution of 
(Gadamkr and John), A., i, 167. 
ethyl ether, and its salts (Gadamkr 
and John), A, i, 675. 

Anhydroenneaheptitol, diacetone deriv- 
ative of (Mannich and Brosb), A, i, 
1118. 

Anhydroglueoae, constitution of (Kab- 
rer and Smirnov), A. i, 228, 

AnhydroglyeolUc add. See Diglycollic 
acid. 

Anhydrohasmatein. See tsoHeematein. 

Anhydro-A-dihydroxydinaphthylbutane. 

See 7-MeUiyi-7-ethyl-a-dinaphtha- 
xanthen. 

Anhydro- A-l : 1 -dthydroxydinaphthyl- 
pentane. See 7-Methyl-7-?i-propyl-«- 
ainaphthaxanthen. 

Anhydro-y* 1 : 1 -dthydroxydhaaphthyl- 
pentane. See 717-Dietbyl-a-dlnaphtha- 
xanthen. 
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Amhydro-/3-l: 1 - dihydroxydinaphthyl- 

propane. See 7:7-Dimethyl-a-di- 
naphthaxanthen. 

Anhydroindoxyl-a-anthraiillide (Hel- 
ler And Bknade), A., i, 58*2. 

Anhydro-6:7-methylenedioxy-2:3- 
indeno-(2:l)-quinoline methohydr* 
oxide (Arm it and Robinson), T., 884. 

Anhydro-6:7-methylenedioxy-2.3- 
(8-methylindeno)(2: 1 j-quinoline 
metbohy dioxide (Arm rr and Robin- 
son), T., 834. 

Anhydropicrorocellin (Forster and 
Sa villi), T., 821. 

Anhydrosalicylic aeid. See Disalicylic 
acid. 

Anhydro-sugars, constitution of (Kar- 
rer and Smirnov), A., i, 228. 

Aniline, catalytic preparation of (Brown 
and Henke), A., i, 445, 535, 586 ; 
(Henke and Brown), A., i, 1196. 
emulsions of water and, coagulation of 
(Buatnagar), A , ii, 268. 
oxidation of (GoLDSCHMiDTand Wurz- 
schmitt), A., i, 1139. 
lotcrtotioD of acral d ehv de and (Mann)i 
T., 2178. 

action of, with arsenious chloride 
(Schmidt), A., i, 285. 
action of, with sulphur monochloride 
(Coffey), A., i, 1S2. 
and p-bromo-, compounds of tellurium 
tetrahromidtfwith (Lowy and Dun- 
brook), A., i, 446. 

arsenates (Schmidt), A., i, 285 ; 

(Patkbn6), A., i, 731. 
hydrochloride, action of sodium 
formy lac* tone with (Thielepape), 
A., l, 271. 

hydroferrocyanide (Gumming), T., 
1298. 

^•Aniline, and its picrate (Schmidt), 
A., i, 778. , 

Anilines, dt-«*chloropentachloro* and 
<2t-«-chloronitro- (Goldschmidt and 
Strohmikger), A., i, 1004. 
nitro-, tautomerihm of, and their 
mercurisation (Kharasch, Lommen, 
and Jacobsohn), A., i, 608. 
action of sodium hydrogen sulphite 
on (Weil and Wassebmann), 
A., i, 1006. 

Anillne-ri'giueoiide, and its tetra-acetyl 
derivative (Sabautscbka), A., i, 247. 

Anilina-o-aulphonio aeid, p-bromo-, 
p-iodo-, and p-nitro-, salts ol (Scott 
and Cohen), T. y 2038. 

Anilinatnlphonitrila, salts of (Oliveri- 
MandalA), A., i r 1008. 

5-Ahilinoaeenaphtfcene, 2':4'-dt- and 
2':4':6'-M-nitro- (Fleischer and 
Schranz), A., i, 1144. 


6'Anilinoanthraceumarin (MinaEff and 

Ripper), A., i, 168. 

Anilinoanthraquinonea, amino* (Bad* 
ische Anilin- A Soda-Fabrik), A., 
i, 942. 

4*Anilinoben«onitrile, 8-nitro-4*p- 
anuno- (Mattaar), A., i, 252. 

0- Anilinobenioylbenaene, 8-ehloro- 

1 - nitro* and ii'id'-tfinitro- (Mayer and 
Freund), A., i, 866. 

5-Aniline* 8 beniyl thiol- 1:8:4 triaiole, 
ami its dibetiz* yl derivative (Fromm, 
Kayser, Briegleb, and FOhrbn- 
bapk), A., i, 378. 

2-Anilino-5:5dimethylthia*oline (Der- 

sin), A., i, 142. 

2 - Anilinodiphenylenegly collie aeid , 

2 - op-di- and 2-oo'p tfn-nitro-, and their 
lead salts (Brass and Ferbbr), A., l, 
356. 

Anilinoethylitaconie aeid, ethyl ester 
(CakuiJ&ke), A., i, 319. 

1- Anilino-4-hydroxynaphthalene, and 
1 -p-mono- and l-op-ai-chloro- (Kallk 
& Co.), A., i, 824. 

1 * AnUino-4-hydroxynaphthalene-8earb- 
oxylicaeid (Kalle A Co.), A., i, 824. 
Anilinohydroxysuccinie aeid, auil aud 
dunilide of (Dakin), A., i, 143. 
Anilinoitaconic aeid, ethyl ester 
(Carriers), A., i, 818. 

3- Aflilino-5 ketow 0 oxasole, and its salts 
and 3-p-bromo- (Worrall), A., i,874. 

3-Anilino-5-ketopyrasole, and its salts 
and derivatives, and 3-p-bromo- 
(Worrall), A., i, 874. 

2- Anilino-3-mercapto- 1 :4-naphthaquin- 
one (Fries and Kerkow), A,, i, 577. 

0- Anilinomethylacetephenones, o-2':4'- 
rfinitro- (Mayer and Freund), A., i, 
866 . 

oAnilinomethylbeniophenones, o-2':4'- 
dinitro- (Mayer and Fi&und), A., i, 
866, 867. 

5'Anilinomethylene*4-glyoxalone, 

2-thiol- (Dains, Thompson, and 
Asrndorf), A., i, 1186. 

7- Anilino*2*methylxanthone (v. dim 
Knesebeck and Ullmann), A., i, 
36b. 

8 - Anilinonaph thafla vinduline nitrate 

(Dutt), T., 1958. 

2-Anilino-l:4-naphthaquinone, 3-ohloro- 
2-p-ainino*, and its 2^acetyl deriv- 
ative (Fries and Kerkow), A., i, 
578. 

8- Anilino- 1 :4-naphthaquinone, 2:8 *di- 
and 2:3:8*fn*bromo-5-hydroxy- 
( Wheeler and Andrews), A., i, 854. 

1- Anilino- tt-naphthtminaaele, and its de- 
rivatives (Fischer and Bohwap- 
fachkr), A., i, 957. 
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6-Anilino-a~naphthel, benzoyl derivative 
(Buchkrer and Wahl), A., i, 464. 

8-Ajdlino-4-oximino-5-ketots0Oxa*ole 
(Wokball), A., i, 874. 

5- Anilinophenanthranaphthazine, 
4-nitro- (Siboak ana Dutt), T., i, 
949. 

2*Anilinophenanthraquinone, and 2-op- 
di - ana 2-oo'p-Jn-nitro- (Bbass aud 
Febber), A., i, 356. 

0-Anilino-jvphenetoleoarbamlde (Speck - 
an), A., i, 580. 

6- AnUino-l-phenyl-2:S-dibenEylquin- 
oxalinium chloride, ,aa-cftcyano- 
(Dutt and Sen), T., 2667. 

7- Anilino-A r -phenyl*2-methyl-pyrida*- 
onexanthone (v. dem Kneskbeck aud 
Ullmann), A , i, 360. 

5 Anilino- 1 -phenyltetraiole, and its de- 
rivatives (Olivrri-MandalA.), A., i, 
1069. 

o-Anilinophenyl-jo-tolylsulphone, and 
j^amino-, and p-nitroso- (HALBhR- 
kann), A., i, 1132. • 

a-Anilinopropion-amide and • anilide 
(Dubsrv, Hoher, and Dingemanse), 
A.,'i, 68. 

4:8-Anilino-l:3:5:7-teframethoxy- 
antnraquinone, 2:6-rfinitro- (Heller 
aud Lindner), A., i, 1040. 

0- Aniline-1 :2:4-triaiole, 3-amino-, 
3-hydroxy-, and 3-thio-, and their 
derivatives (Fromm, Kayser, Brirg- 
leb, and FOhrrnbach), A., i, 878. 

AniUnonrasole (Arndt, Milde, and 
Tsohensoher), A., i, 876. 

1- Aniloethoxymethylamino-5-phenyl- 
1:2:8 :4-tetrasole (StollA and Netz), 
A., i, 690. 

1- Anilomethoxymethylaxnino- 5- phenyl- 
1:2:3 :4-tetrasole (StollA and Netz), 
A., i, 690. 

Anilothionrasole, and its derivatives 
(Arndt, Milde, Tschensche*, Bie- 
lich, and Eckert), A., i, 277. 

Aniia { Schiff's bases), hydrolysis of 
(Reddelien and Danilof), A., i, 
147. 

Animals, zino in the feediog of (Ber- 
trand and Benzon), A., i, 893. 
cold-blooded, effect of temperature on 
the oxygen consumption of (Diu- 
kfn), A., i, 1207. 

marine, of the Delphinidce, oil from 
(Nakatogawa and Kobayasbi), 
A., i, 701. 

Animal heat, effect of intermediary 
metabolites on the production of 
(Lusk and Evindrn), A., i, 292. 
tissues, effect of heat and light on rate 
of reduction by (Vallot), A., i, 
87. 


Animal tissues, fixation of calcium by 
(FreudeKbero and GyOrgy), A., 
i, 87, 291, 299, 608. 
zinc m (Rost), A., i, 87. 
detection and estimation of mor- 
phine in (Wachtel), A., ii, 171. 
estimation of bromine and iodine in 
(Damiens), A., ii, 79. 
o-Anisidine hydroferrocyanide (Cum- 
ming), T., 1295. 

y-Anisidine, action of ethyl acetoneoxa- 
late with (Thielepape), A., i, 271. 
Anisole {phenyl methyl ether), ultra-violet 
absolution spectrum of (Durrans), 
A , ii, 7. 

Anisole, nitro-, equilibrium of the form- 
ation of, from nitrochlorobenzene 
(Blom), A., ii, 38. 

s. -irmitro-, additive compound of pyri- 
dine and (Giua), A., i, 572. 
Anisotropy of molecules (Raman), A., 
ii, 102. 

Anisylaoetone. See p-Methoxybenzyl 
methyl ketone. 

1 -p- Ani»yl-4-benzylidenehydantoin, and 

2-thio- (Hill and Kelsey), A., i, 
1141. 

0- Anisylcarbomine cyanide (Fbomm and 
Wenzl), A., i, 438. 

^Anisyldimethylcarbinol (Skraup and 
Freundlich), A,, i, 540. 

1- p-Anisylhydantoin, and 2-thio- (Hill 
and Kelsey), A., i, 1141. 

l-Anisylideneamino-5* anisy 1-1:2 :8:4- 
tetrasole (StollA and Netz), A., i, 
690. 

4-p-Anisy]-5-methyloxasolidone, and its 

acetyl derivative (Takeda and Ku- 
roda), A., i, 273. 

4-p-Anisyl-5-xnethyloxaioline mer- 
captan, and its acetyl derivative 
(Takeda and Kuroda), A , i, 273. 
a-Anisyl-3 methylpropane (Le Brazi- 

dec), A., i, 457. 

0-Anisyl-a-methylpropionio acid,a-hydr- 
oxy-, and its amide and nitrile (Le 
Brazidec), A., i, 456. 
a- o- Anisy lnaph thy lamine, jS-hydroxy- 

(Wahl and Lantz), A,, i, 823. 
p-Anisyluonitroaeetonitriie, potassium 
and sodium salts (Mkissnhsimer aud 
Weibezahn), A., i, 177. 
p-Aniiylnitromethaue (Mkisknheimee 
and Weibezahn), A., i, 177. 
o-Anisylsulphamio acid, sodium salt 
(Weil and Moser), A., i, 444. 

Annum brier oil (Roure-Bertrand 
Fils), A„ i, 846, 

Annual General Meeting, T., 722. 
Anode, lead, use of, iu eleotrolysis of 
solutions of alkali nitrites (Jeffery), 
A., ii, 611. 
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Anode, silver, effect of telluric acid on 
the potential of (Jibsa), A., ii, 
418. 

Ants, toxicity of the venom of (Stump- 
er), A., i, 400. 

Antagonism of ions (Brennar), A., i, 
907. 

Anthochlor (Klein), A., i, 1099. 

Anthocyanidins, distribution of, in the 
Qoloured organs of plants (Jonesco), 
A., i, 797, 

detection of the ^ -bases of, in plants 
(Combes), A., i, 206. 

Anthoeyanins in plants (Andrews ; 
Kozlowski), A., i, 96 ; (Jonesco), 
A., i, 97 ; (Combes), A., i, 412. 
development of, in lily bulbs (Mi- 
bande), A., i, 1224. 
tinctorial properties of (Everest and 
Hall), A., l, 265, 

physiology of (Costantin), A., i, 
162. 

Anthraoene, melting and boiling points 
of (Kibby), A., i, 27. 
vapour pressure of (Nelson and Sense- 
man), A., i, 245. 

velocity of dissociation of, in hexane 
solution (Volmeb and Riggebt), 
A., ii, 886. 

equilibria of nitrobenzenes with (Kre- 
mann and MOller), A., i, 331. 

Anthraoene, dibromo-, dichloro-, and 
dinitro-, preparation of (Barnett, 
Cook, and Grainger), T., 2065. 
9-nitro-, action of light on ( Battegay, 
Brandt, and Moritz), A., i, 1001. 

Anthracene series, studies in the (Bar- 
nett and Cook), T., 1876 ; (Bar- 
nett, Cook, and Grainger), T., 
2059. 

Anthraohrysone (1 :8 :5 : 7 - tetrahydroxy - 
aivthraquinone ), Jroamino- and tetra - 
nitro-derivatives (Heller and Lind- 
ner), A.,i, 1040. 

Anthraeite, constitution of (Grounds), 
A., ii, 885. 

Anthraeoumarin, 6-chloro- (Minaefp 
and Ripper), A., i, 162. 

Anthradiquinones, tri- and tdra-hydroxy- 
( Dim roth and Hilcken), A., i, 159. 

Anthranilie acid, cobalt salt (Morgan 
and Moss), T., 2866. 
methyl ester, in grape juice (Power 
and Ohssnut), A., i, 97. 

Anthranilie aeid, Utrabromo-, glyciue 
and formalide of (Grandmougin), A., 
i, 55. 

Anthranyl* 10-pyridininm salts, 9-hydr- 
oxy- and 9-nitro- (Barnett, Cook, 
and Grainger), T. f 2064. 

Anthraquinone, preparation of (Downs), 
A*t h X089. 


Anthraquinone, and its derivatives, pre- 
paration of (Chxmisohx Fabrik 
Worms), A., i, 559. 
vapour pressure of (Nelson and Sense- 
man), A., i, 245. 

benzoyl derivatives, ooloured reduction 
products of (Schaarschmidt), A., 
l, 855. 

hydroxy- and sulphohydroxy-deriva- 
tives, manufacture of (Segallxr, 
Peacock, and British Dyestuffs 
Corporation, Ltd.), A., i, 560. 
carbamides and uretftanes of (Batte- 
gay and Bernhardt), A., i, 1041. 
mono- and di-alkyl thioetheis and sul- 
phones (Reid, Mack all, and 

Miller), A., i, 154. 
estimation of (Nelson and Sense- 
man), A., ii, 882. 

Anthraquinone, diamino-derivatives, 
ana their dibenzoyl derivatives 
(Battegay and Claudin), A., i, 
43. 

dibromo-derivatives (Battegay and 
Claudin ; Grandmougin), A., I, 
43. 

1- chloro-2-amino-, preparation of 

(Fyfe and British Dyestuffs 
Corporation, Ltd.), A., i, 260. 
action of dimethylaniline with, in 
presence of copper (Kopetschni 
and Wiesler), A., i, 844. 
S-chloro-2-amino- and 3-chloro-l- 
bromo-2-amino- (Atack and Sou- 
tar), A., i, 259. 

2- hydroxy-, reduction of (Perkin and 
Whattam), T., 289. 

l:2-dthydroxy-. See Alizarin. 
l:5-dihydroxy-. See Anthrarnfin. 
l:8:5:7-^mhydroxy-. See Anthra- 
chrysone. 

1-hydroxylamino-, potassium salt, 
1-nitro-, and 1-mtroso- (Beisler 
and Jones), A., i, 1166. 

Anthraquinonei, hydrogenated, prepara* 
tion of (Tetralin G. m. b. H), A., i, 
1039. 

Anthraquinones, amino-, preparation of 
(Thomas, Davies and Scottish 
Dyes, Ltd.), A., i, 260. 
preparation of aryl derivatives of 
(LOttringhaus and Eifflaend- 
er), A., i, 355; (Badischb 
Anilin- A Soda-Fabrik), A., i, 
942. 

hydroxy-, preparation of (Schwenk), - 
A., i, 158 ; (Davies and Scot- 
tish Dyes, Ltd.), A., i, 854. 
boric esters of (Dimroth and 
Faust), A., i, 155. 

Anthraquinone-2- aldehyde, 1 -amino- 

(Cassella A Co.), A., i, 942. 



INDEX OF SUBJECTS, 


ii 1078 


Anthraquinone- 1 -carboxylic acid, 

6-obloro- (Scholl, Seer, and Dai- 
mer), A., i, 258. 

Anthraquinonedihydro 5-phenylphenai- 

ino (Badische Anilin- k Soda* 
Fabbik), A., i, 942. 
Anthraquinone*2:l r6:5-di*?7w-pheny 1- 
aeridine (Mayer and Freund), A., i, 
866 . 

1 :2- Anthraquinonemethy lwooxaaole 
(Wilke), A., i, 943. 

1 :2- Anthraquinonewooxasole, and 
6:6:7 :8-&lmchloro-, and 5-nitro- 
( Wilke), A., i, 943. 
Anthraquinone-2: 1-ms-phenylacridine, 
and its derivatives (Mayer and 
Freund), A., i, 866. 
Anthraquinone-8:2-ra$-phenylaoridine, 
1-nitro- (Mayer and Freund), A., i, 
866 . 

Anthraquinonesulphonic aeid, mono- and 
di-alkyl thioetners and sulphones 
(Reid, Mackall, and Miller), A., i, 
154. 

o-Anthraquinonyl-l'-aminobenxoylbeni- 

•ne (Mayer and Freund), A., i, 866. 
o-Anthraquinonyl-l 'amino* 5-methyl- 
aoetopbenone, and o-4'-hydroxy- 
(Mayer and Freund), A., i, 866. 
n/^Antbraqninonylisoozasolei, and 
7:8:9:10-bbochloro«, and 7-nitro- 
(Farbwerke vorm. Meister, Lucius, 
k BrDning), A., i, 178. 
Anthraquino-l-thiasole, 2-amino-, and its 
acetyl derivative, and 3-chloro-2*amino- 
(Kopetsohni and Wiesler), A., 1,868. 
Anthrarufln (1 :5-di hydroxy anthraqui- 
none) diboroacetate (Dimroth and 
Faust), A., i, 167. 

Anthrax spores, effect of formaldehyde 
on (Hailer), A., i, 408. 

Antibodies, effect of ether on (Forks- 
man), A., i, 964. 

Antigens, heterogenic (Landsteiner), 
A., i, 195. 

Antiketogenesis (Schaffer), A., i, 83. 
Antimonio aeid. See under Antimony. 
Antimony, native, from California 
(Behre), A., ii, 76. 
absorption spectrum of (Lindsay), 
A., ii, 599. 

L series spectrum of (Dauvillier), 
A., ii, 101. 

volatilisation of, by means of methyl 
aloohol (Duparo and Ramadibr), 
A., ii, 640. 

Antimony alloys with tellurium 
(Drrifuss), A., ii, 503. 

Antimony compounds, chemotherapy of 
(Farohxr and Gray), A., i, 404. 
Antimony iodobromides, complex mixed 
(Vournazos), A., ii, 650. 


Antimony 

Antimonio aeid, and its salts, consti- 
tution of (Tomula), A., ii, 74. 
bisulphide, polymorphism of (Wilson 
and McCkosky), A., ii, 154. 
estimation of, iodometrioally (Ni- 
kolai), A., ii, 585. 
estimation of available anlphnr in 
(Luff and Porritt), A., ii, 
226. 

j^Tdosulphide, preparation of stable 
sols of (v. Hahn), A., ii, 856. 

Antimony organic compounds, aromatic 
(Schmidt), A., i, 482, 1203. 
Antimonyltartario acid, salts of, and 
their chemotherapy (Fargher and 
Gray), A., i, 705. 

Antimony detection, estimation, and 
separation:— * 

detection of (Sabalitschka and 
Schmidt), A., ii, 531. 
detection of, by mirrors (Scheucher), 
A., ii, 526. 

estimation of, in antimonates 
(Tomula), A., ii, 74. 
estimation of, in copper and brass 
(Evans), A., ii, 231. 
estimation of, volumetrically, in red 
brass (MOck), A., ii, 722. 
estimation of, and its separation from 
copper, lead and tin (Kling and 
LA88IEUR), A., ii, 86. 
separation of, from arsenic and tin 
(Hahn), A., ii, 877. 

Antioxidants (Ssyewetz and Sisley), 
A., ii, 628. 

Anti-oxygens (Moubbu and Dufraisse), 
A., i, 250; (Skyeyvetz and Sisley), 
A., ii, 628. 

Antipyrine ( 1 -phenyl -2:3 - dimeth yh 

b’pyrazolo , >ie ), salicylate, solubility of 
(Kolthoff), A., i, 471. 

Antiseptics, action of, in relation to 
chemical constitution (Browning, 
Cohen, Gaunt, and Gulbbansbn), 
A., i, 612. 

effect of, on amylases (Sherman and 
Wayman), A., i, 282. 

Antitoxins, chemical nature of (Salkow- 
ski), A., i, 1216. 

Aphthitalite from Kilauea (Washing- 
ton and Merwin), A., ii, 386. 

mApiole, 3-nitro- (Schmidt, Schu- 
macher, Bajen, and Wagner), 
A., i, 733. 

Apophyllenic acid, constitution of 
(Mumm aud Gottschaldt), A., i, 
862. 

Apples, odorous constituents of (Power 
and Chbsnut), A., i, 96. 
estimation of pectin in (OarrK and 
Haynes), A., ii, 401. 
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Applet, disappearance of free sulphurous 
acid in preserved juice of (Warcol- 
lier and Ll Moal), A., i, 415. 

Aqttopentamstineeobaltiielenate. See 
under Cobalt. 

Aquopentamminocobaltie 2 1 4-dinitro- 
a-naphthoxide (Morgan and Kino), 
T., 1727. 

Aquopentamminocob alt io dipicrylamine 
(Morgan and King), T., 1726. 

Aquopentapyridinemagneiium iodide 

(Spacu), A., i, 859. 

Aquoteftramminecobaltlchloride selenate. 
See under Cobalt. 

Arabio acid, and its mixtures with 
gelatin (Tirbackx), A., i, 688. 

Arabinoss, action of lactic bacteria on 
(Fred, Peterson, and Anderson), 
A., i, 201. 

Araohidio acid, estimation of (Peitzker 
and Jungkunz), A-» h 208. 

Araehin, digestibility of (Jones and 
Waterman), A., i, 893. 

Araohis oil, catalytic decomposition of 
(Mailbe), A., i, 712. 

R-Aracyl-a-dUlkylaminoethylbutyric 
aoids, esters, preparation of (Fakb- 
WERKE VOKM. MeISTEH, LUCIUS, & 
BrIjning), A., i, 639. 

Aragonite, crystal structure of (Hug- 
gins), A., ii, 643. 

equilibrium of calcium with, in aqueous 
solution (BackstrOm), A., ii, 849. 

Araha, montana, sapouins from the leaves 
of (VAN DEE Haar), A., i, 1168. 

Araligenin, and its derivatives (van 
der Haar), A., i, 1169. 

Ardennite, from Ceres in Piedmont 
(Zambonini), A., ii, 577. 

Arginase in plants (Kiesel), A., i, 413. 

Arginine, degradation of, in plants 
(Kiesel), A., i, 413. 

Argon, free paths of electrons in 
(Townsend and Bailev), A., ii, 
494, 836. 

ionisation of, by electron collision 
(Horton and Davies), A., ii, 811. 
excitation and ionisation potentials of 
(Hertz), A., ii, 733. 
specific heat and heat of vaporisation 
of (Mathias, Crommelin, and 
Onnes), A., ii, 472. 
rectilinear diameter of (Mathias, 
Onnes, and Crommelin),. A., ii, 
565. 

Aromadendral, true nature of (Peneold), 
T., 266. 

Aromadendrin, constitution of (Nishi- 
xawa and Robinson), T., 839, 

Aromatic compounds, application of the 
octet theory to (Crocker), A., i, 
927. 


Aromatio compounds, elimination of 
hydrogen from (Scholl and Seer), 
A., i, 258, 336 ; (Scholl and Neu- 
mann), A., i, 261; (Scholl and 
Schwakzer), A., i, 331. 
catalytic nitration of, by means of 
mercuric nitrate (Davis), A., i, 818. 
reduction of (de Pommerbau), A., i, 
825. 

polynuclear, molecular configuration 
of (Chki8TIE and Kenner), T., 
614. 

heterocyclic (Armit and Robinson), 
T., 827. 

Arsenates. See under Arsenic. 

Arsenic, polymorphism of (Lasch- 
tsohenko), T., 972. 
melting point of (Heike), A., ii, 25. 
volatilisation of, by means of methyl 
alcohol (Duraho and Rama dike), 
A., ii, 640. 

toxicology of (Tarugi), A., ii, 84. 

Arsenic alloys with aluminium (Man- 
suri), T., 2272. 
with zinc (Heike), A., ii, 60. 

Arsenic compounds, magnetic suscepti- 
bilities of (Pascal), A., ii, 504. 
in marine algae (Jones), A., i, 905. 
effect of, on plant growth (Stewart), 
A., i, 1221 ; (Stewart and Smith), 
A., i, 1222. 

poisoning by. See Poisoning. 

Arsenic cat bide (de Mahler), A., i, 

101 . 

trichloride, solubility of, in concen- 
trated hydrochloric acid (Tread- 
well ana Musslkr), A., ii, 768. 
Anhydride (amne), toxicity of (FtiH- 
ner), A., i, 499. 

Arsenic acid, estimation of (Rosen- 
thaler), A., ii, 584. 

Arsenates, periodicity of reactions 
between thiosulphates and (Forbes, 
Estill, and Walker), A., ii, 271. 
Arsenious aoid, reducing action of 
(Kohn), A., ii, 148. 
estimation of, in presence of nitrous 
acid (Klemeno), A., ii, 865. 
Arsenites, periodicity of reactions be- 
tween thiosulphates and (Fobber, 
Estill, and Walker), A., ii, 
271. 

effect of iron salts on the iodometrio 
estimation of (Mblvill), A., ii, 
784. 

Arsenic Insulphide, coagulation of sols 
of, by electrolytes (Burton and 
MaoInnes), A., ii, 130. 
colloidal, flocculation of (Boutakic 
and Vuillaumb), A., ii, 498. 
pharmacological action of (Menu- 
ghetti), A., i, 301. 
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Arsenic bisulphide, precipitation of, 
from arsenates (Reedy), A., ii, 225. 
estimation of, iodometrically (Niko- 
lai), A., ii, 585. 

Arsenic organic compounds (Mann and 
Pope), T., 1754 ; (Steinkopf and 
Schwen), A., i, 71, 72, 118 ; 
(Jacobs and Heidelberger), A., 
i, 73, 74 ; (Lewis and Cheetham ; 
Johnson and Adams : Lewis and 
Hamilton) A., i, 187 ; (Raizibs and 
Blatt), A., i, 1079 ; (Stf.inkopf, 
Donat, and Jaeger), A., i, 994; 
(Bart), A., i, 1201, 1202. 
with aniline (Schmidt), A., i, 285 ; 

(Patebno), A., i, 731. 

Amnions acids (Quick and Adams), 
A., i, 600. 

Arsenic detection, estimation, and 
separation : — 

detection of (Kolthoff; Romijn), 
A., ii, 455. 

detection of, microchemically (Piutti 
and Boggio-Leua), A., ii, 584. 
detection of, by mirrors (Scheucheu), 
A., ii, 626. 

estimation of, colorimotrically (Chou* 
chak), A., ii, 626. 

estimation of, iodometrically, in pre- 
sence of copper (Kolthoff and 
Ciikmer), A., ii, 84. 
estimation of, in presence of nitrateB 
and nitrites (Graham and Smith), 
A., ii, 314. 

estimation of, in silicate rocks ( Hackl), 
A., ii, 159. 

estimation and separation of (Moser 
and Ehrlich), A., ii, 815. 
separation ofgermanium and (Miller), 
A,, ii, 820. 

separation of, from molybdenom, 
tungsten, and vanadium (Moser 
and Ehrlich), A., ii, 314. 

Amnions acid. See under Arsenic. 

Arscnobemonc, 3:3'-<fiaraino-4:4-dihydr- 
oxy-, synthesis of (Bart), A. t i, 
1202. 

preparation of derivatives of 
(Speyer-Haus), A., i, 481. 
dihydroohloridc. See Salvarsan. 

Arsenp *oo mppunds, aromatic, preparation 
of (Rockefeller Institute for 
Medical Research), A., i, 962. 

ArsenCpyrite. crystal structure of (Hug- 
gins), A., ii, 651. 

Arsine. See Arsenic In'bydride. 

Andnc hydroxybromides, alkylated and 
arylatea, decomposition of (Steinxopf 
and Schwen), A., i, 71. 

Arabics, primary aromatic, condensation 
of, with aldehydes (Palmer and 
Adams), A., i, 785. 


Andnsfl, tertiary, action of oyanogeh 
bromide on (Steinkopf, Donat, 
and Jaeger), A., 1, 994. 
tertiary phenylated, action of cyanogen 
bromide on (Stkinkop? and 
Schwen), A., i, 72. 

Arsinetri-l-piperidinium chloride, 
(Leonard), A., i, 368. 

Arslnio aoids (Quick and Adams), A., 
i, 600. 

aromatic, synthesis of (Bart), A., i, 

1201, 1202. 

Arsinio acids, amino-, aromatic, prepara- 
tion of (Rockefeller Institute for 
Medical Research), A., i, 961. 

Ariphcnaminc. See Salvarsan. 

Artemisia afra , constituents of (Good- 
son), A., i, 1099. 

Aryl alkyl ethers, preparation of (Fabb- 
ENFABRIKEN VORM. F. BAYER & 

Co.), A.,i, 934* 

pieparation of water-soluble deriv- 
atives of (Elektrochemischr 
Werke, Bosshard, and 
Strauss), A., i, 913. 

jS-Arylhydroxylaminet, preparation of 
(Brand and Steiner), A., i, 636. 

Asarone. j3-nitro- (Schmidt, Schu- 
macher, Bajen, and Wagner), A., 
i, 733. 

Asparagus officinalis , carbohydrates in 
the seeds of (Cake and Bartlett), 
A., i, 504. 

Aspartic aoid, dipeptides of (Ravenna), 
A., i, 180 

Aspartic acids, hydroxy-. See Suocinio 
acids aminohydroxy-. 

Aspergillus glaucus % action of, on glycerol 
(Traetta-Mosoa and Preti), A., i, 
91. 

Aspergillus niger ( Sterigviatocystis nigra ) , 
acid fermentation produced by 
(Molliard), A., i, 611. 
effect of the nutritive media on the 
composition of (Terroine, Wurm- 
ser, and Montana), A., i, 1220. 
energy yield in the growth of (Ter- 
roine and Wurmber), A., i, 706. 
effect of hydrogen -ion concentration 
on the amylase of (Funks), A., i, 
796. 

lipase from (Sohenkrr), A., i, 203. 
toxicity of nitrophenols towards 
(Plantefol), A., i, 204. 
formation of oxalic acid and ammonia 
in growth of, on peptone (Butkb- 
witsch), A., i, 707. 

Aspergillus oryxes, formation of kojio 
acid by (Yabuta), A., i, 989. 

Assimilation of nitrates and nitrites 
(Baudisoh), A , i, 194. 
plant. See Plants. 
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Asymmetric compounds, synthesis of, 
(Pirak), A., i, 810. 

synthesis of, by means of enzyme 
action (Rosenthaler), A., i, 480. 

Atmospheric air, identification of the 
lines of, in spark spectra (Mer- 
rill, Hopper, and Keith), A., ii, 
80*. 

positive ray analysis of (Thomson), 
A., ii. 665. 

Joule-Thomson coefficients for 
(Keyes), A., ii, 24. 

velocity of sound in (GRtrNEiSEN and 
Mekkel), A., ii, 190. 

propagation of flame in mixtures of 
gases with (Payman and Wheeler), 
T., 368; (White), T., 1244, 1688, 
2561. 

ignition of mixtures of methane and 
(Mason and Wheeler), T., 2079. 

liquid, use of, as a refrigerant (Fer- 
guson), A., ii, 614. 

apparatus for analysis of (Guthrie), 
A., ii, 78. 

estimation of injurious acids in (Lam - 
bris), A., ii, 390. 

estimation of carbon dioxide in 
(Rauch), A., ii, 316; (Hoyons), 
A., ii, 868. 

apparatus for estimation of carbon di- 
oxide in (LundegXrdh), A., ii, 
719. 

estimation of nitrogen oxides in (Alli- 
son, Parker, and Jones), A., ii, 
813. 

estimation of petroleum vapour in 
(Fritzmann and Macjulevitsch), 
A., ii, 877. 

Atoms, structure of (Dauvillikr ; 
Bury), A., ii, 43 ; (Zehnder), 
A., ii, 208 ; (Neuburger), A., ii, 
208, 365 ; (Ghwolson), A., ii, 
209 ; (Bohr), A., ii, 277, 363 ; 
(Marsh), A., ii, 277 ; (Crehore), 
A., ii, 438 ; (Huggins), A., ii, 
632 ; (Lodge), A., ii, 701. 
and refraction (Wasastjerna), A., 
ii, 2, 491. 

in relation to spectra (King), A., ii, 
277. 

and Rontgen spectra (Coster), A., 
ii, 491, 677 ; (Dauvillikr), A., 
ii, 678. 

relation between magnetism and 
(Weiss), A., ii, 23; (Cabrera; 
Oxley), A., ii, 469. 

electronic structure of (Fokker), A., 
ii, 187 ; (Dauvillier), A., ii, 559 ; 
(Pease), A., ii, 787 ; (Huggins), 
A., ii, 888. 

periodic structure of (Allen), A., ii, 
758. 


Atoms, models of (Hughes), A., ii, 682 ; 
(van Vleck), A., ii, 888 ; (Neu- 
burgkr), A., ii, 889. 
for lecture demonstration (King), 
A., ii, 705. 

Bohr’s model of (Brillouin), A., ii, 
438. 

Neuburger model of (Valeras ; 

Meitner ; Neuburger), A., ii, 702. 
Whittaker model of (Peddie), A., ii, 
683. 

constitution of, and structure of 
crystals (Niggli), A., ii, 36. 
emission or light by (Forsterling), 
A., ii, 729; (Seeliger), A., ii, 804. 
radiations from (Gehrcrr), A., ii, 210. 
thermodynamic equilibrium of elec- 
trons, radiation and (de Broglie), 
A., ii, 249. 

dimensions of (Richards), A., ii, 
42. 

in diamond type crystals (Pease), 
A., ii, 634. 

and their ionisation potentials 
(Eve), A., ii, 364. 

in relation to the properties of ele- 
ments and compounds (Clark), 
A., ii, 634. 

radii of (Saha), A., ii, 278 ; (Hug- 
gins), A., ii, 634. 

stability of the nuclei of (Harkins 
and Madorsky), A., ii, 490 ; 
(Harkins), A., ii, 702. 
induced polarity of (Lapworth), T., 
416 ; (Kehmack and Robinson), 
T., 427. 

binding of electrons by (Nicholson), 
A., ii, 544. 

motion of electrons in (Townsend 
and Bailey), A., ii, 277. 
disintegration and transformation of 
(Meitner), A., ii, 15. 
collisions between molecules and 
(Franck), A., ii, 464. 
electrical doublet theory of the attrac- 
tion between (Kleeman), A., ii,366. 
quantum mechanism within (Whit- 
taker), A., ii, 632 ; (Ewing ; 
Houstoun), A., ii, 633. 
energy of the linkings between 
(Padoa), A., ii, 27. 
stopping power and atomic number of 
(Glasson), A., ii, 250. 

Atomic number, scattering of jS-rsys and 
(Glasson), A., ii, 183. 
and stopping power (Glasson), A., ii, 
250. 

Atomic weight of boron (Baxter and 
Scott), A., ii, 285 ; (HOnigschmid 
and Birckbnbach), A., ii, 641. 
of bromine (Moles), A., ii, 140; 
(Baxter), A., ii, 870. 
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Atomie weight of carbon (Moles), A., 
ii, 51. 

of chlorine (Gleditsoh and Samdahl), 
A., ii, 281. 

of gluclnum (Honigbohmid and 
Birokknbach), A., ii, 214. 
of tsohelium (Neububgek), A., ii, 
865. 

of lanthanum (Baxter), A., ii, 298 ; 

(Hopkins and Deiggs), A., ii, 770. 
of mercury (BrOnsted and v. 

Hevest), A., ii, 645. 
of yttrium (Fogg and James), A., ii, 
297. 

Atomio weights, report of the Committee 
on (Baxter), A., ii, 866. 
calculation of (Reychler), A., ii, 
279. 

determination of, from gas densities 
(Baxter), A., ii, 870. 
determination of, by vapour density 
measurements (Magnus and 
Schmid), A., ii, 260. 
purity of silver for use in determina- 
tion of (Baxter and Woodman), 
A., ii, 876 ; (Baxter), A., ii, 377. 

“Atophan." See 2-Phenylquinoline- 
4-eatboxylic acid. 

Atoxyl ( sodium y-aminophcnylarsinate ), 
crystallography of (Gilta), A., i, 961. 

Atrolactic aoid, fate of, in the body 
(Kay and Raper), A., i, 1093. 

/-Atrolaotinamide, preparation and rota- 
tion of (McKenzie and Smith), T., 
1356. 

Atropie acid, fate of, in the body (Kay 
and Raper), A., i, 1093. 

Atropine, estimation of (Hardy), A., ii, 
796. 

estimation of, in blood-serum (van 
deu Heyde), A., ii, 669. 

Aueubin from seeds of Melampyrum 
arvense (Bridel and Braecke), A., 
i, 209. 

comparison of rhinanthin and (Bridel 
and Braecke), A., i, 1168. 

Augite from Hawaii (Washington and 
Merwin), A., ii, 220. 

Austenite, heat of transformation of, 
iuto martensite (Yamada), A., ii, 
475. 

Autoclave (Gross), A., ii, 561. 

Autolysis (Bradley), A., i, 896. 

Autoyidation (Moureu and Dufraisse), 
A., i, 250, 824. 

Autunite, calcium uranium, analyses of 
(Henrioh), A., ii, 516. 

Aielaie acid, preparation of (Asahina 
and Ishida), A., i, 520. 

• electro-synthesis of (Carmichael), 

\ T., 2545. 

Aseni (Staudinoer), A., i, 288. 


Asides, formation of (Oliveri-Man- 
dalA), A., i, 478. 

lecture experiments with (Browne 
and Hoel), A., ii, 840. 

Asidoanlsylideneanishydraside (StollA 
and Netz), A., i, 690. 

Asidodibenshydraside (StollA and 
Netz), A., i, 690. 

Asiminobensene. See 1:2:8-Benz tri- 
azole. 

ajS-Aiiminonaphthaleneearboxylie acid, 
methyl ester (Diels and Waoker- 
mann), A., i, 1069. 

p-Axo&nisole, oxonium salts of (Kehr- 
mann and van der Laab), A., i 
884. 

Asobeniene, catalytic preparation of 
(Henke and Brown), A., i, 586 
1196. 

electrochemical oxidation of (Fichter 
and Jaeck), A., i, 62. 
hydrochloride, reaction of aromatic 
hydrocarbons with (Pummkreb, 
Binapfl, Bittner, and Schue- 
graf), A., i, 1196. 

Asobensene, amino-, action of mercuric 
acetate on (Vecchiotti), A., i, 478. 
rfccachloro- (Goldschmidt and 
Strohmknger), A., i, 1006. 

Asobensolyl-jJ-aminophenyl ether 
(Fichter and Jaeck), A., i, 62. 

Aiobensolyl-p-nitrophenyl ether (Ficht- 
er and Jaeck), A., i, 62. 

Aso-colonring matters (Jacobs and 
Heideluerger), A., i, 74. 
calculation of the colour of (Moir), 
T., 1555. 

from bilirubin (Fischer and Barren* 
scheen), A., i, 278. 
from naphthalene (Yoroshcov), A., i, 
956. 

action of phenyl hydrasine-bisulphite 
mixture on (Bucherbr and Zim- 
mermann), A., i, 465. 
vat (Mukbrji), T., 2879. 
estimation of, electrometrioally (Jones 
and Lee), A., ii, 289. 
apparatus for estimation of intermedi- 
ates for manufacture of (Atkin- 
son), A., ii, 287. 

Aso-eolouring matters, o-hydroxy-, pre- 
paration of (Society of Chemical 
Industry in Basle), A., i, 885. 

Aso-compounds, action of, with aro- 
matic hydrocarbons and aluminium 
chloride (Pummersk and Binapfl), 
A., i, 24; (Pummerkr, Binapfl, 
Bittner, and Schuegraf), A., i, 
1196. 

coupling of, with l:8-naphthasultam 
and its derivatives (KOnig and 
KOhler), A., i, 879. 
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JUo-oompotuuJ»,o*amino-, condensation of 
aldehydes with (Fischer), A., i,956. 
amino-, and hydroxy- (Charribr), 
A., i, 769. 

hydroxy-, constitution of (Puxeddu 
and Gennari), A., i, 587. 
hydrolysis of alkali salts of (Pox* 
eddu), A., i, 589. 

Aiodicarboxylic acid, esters, reactions 
of amines and enols with (Diels), 
A., i, 774. 

ethyl aud methyl esters, additive 
compounds of j8-naphthylamiue 
with, and their oxidation products 
(Diels and Wackermann), A., i, 
1068. 

Asoimide ( hydratoic aeid) t lecture 
experiments with (Browne and 
Hoel), A., ii, 840. 
addition of, at contiguous double 
linkings (Oliveri-MandalA), A., 
i, 1069. 

Asomethine compounds (Morgan and 
Reeves), T., 1. 

l:l'-Asonaphthalene~4:4'-disulphonic 
aoid(KALLE & Co.), A., i, 867. 

1: 1- Aaoar- tetrahydronaphthalene 

(SCHROETER, KlNDERMANN, DlET- 
RICH, Beyschlag, Fleischhauer, 
Riebensahm, and Oesterlin), A., i, 
123. 

Azotobaeter , effect of hydrogen-ion con- 
centration on the growth of (Gainey 
aDd Batchelor), A., i, 1096. 

Asoxydmides (Pieroni), A., i, 1071. 

Asozybemene, 3-nitro-4:4'-cfthydroxy- 
(Angeli, Bigiavi, and Carrara), 
A., i, 879. 

Azoxyphenol, 3-nitro-4-hydroxy- (An- 
geli, Bigiavi, and Carrara), A., i, 
879. 

Atoxyphenols (Angeli, Bigiavi, and 
Carrara), A.,i, 878. 

o-Aaoxyphenylaoetic acid, and its esters 
(Neber), A., i, 546. 

l:l-Asoxyar-tetrahydronaphthalene 
(SCHROETER, KlNDERMANN, DlET- 
rich, Beyschlag, Fleischhauer, 
Riebensahm, and Oesterlin), A., i, 
123. 

B. 

Babingtonlte from Japan (WatanabE), 
A.,Ii, 651. 

Bacilli, diphtheria, effect of manganous 
chloride on formation of (Wal- 
bum), A., i, 795. 

action of the oxy-acids of selenium 
and tellurium ou (Joaohimoglu 
. and Hirose), A., i, 406. 
influciUEa, growth of (Jacoby and 
'Frankenthal), A., i, 302. 


Baeilli, paratyphoid -enteritidis, ferment- 
ation of tetralose by (Kossr), A., 
i, 407. 

pyocyanic, decomposition of sugars by 
(Aubel), A., i, 201, 
tetanus, growth of (Dbrnby and 
Allander), A., i, 803. 

Timothy grass, fat metabolism of 
(Stephenson and WhbthXm), A., 
i, 500. 

tubercle, bacteriology of (Long), A., i, 
1095. 

action of tribromoxylenol on 
(Duboc), A., i, 972. 
utilisation of dextrose by (Gamble 
and Herrick), A., i, 902. 
hoid, production of carbon dioxide 
y (Nichols), A., i, 501. 

Bacillus btUyricus, production of carbon 
dioxide by (Brooks), A., i, 201. 

Bacillus coli t effect of colloidal sub- 
stances on the growth of (LabEs), 
A., i, 902. 

experiments on disinfection with 
(Yermast), A., i, 406. 

Endo’s reaction with (FernAndez and 
Garmendia), A., i, 405. 

Bacillus diphtheria, reversal of reaction 
in media by the growth of (Wolf), 
A., i, 1218. 

Bacillus lactis acrogenes , decomposition 
of inositol and glycerol by (Kuma- 
gawa), A., i, 972. 

Bacillus mcsentermis niger , darkening 
of carbohydrates by growth of (Mus- 
chkl), A., i, 1096. 

Bacillus proteus, action of, on dl-a- 
naphthylalanine (Sasaki and 
Kinose), A., i, 303. 
action of, on Z- tryptophan (Sasaki 
and Otsuka), A., i, 302. 

Bacillus pyocyaneus , culture of, and the 
production of hydrocyanic acid (Goris 
and Liot ; Patty), A., i, 407. 

Bacillus subtilis , production of carbon 
dioxide by (Brooks), A., i, 201. 

Baeteria, formation of hydrogen peroxide 
by (McLeod and Gordon), A., i, 
1095. 

formation of indole by (Frieber), A., 
i, 901. 

formation of phenol by (Sieke), A., i, 
902. 

formation of toxins from (Walbum), 
A., i, 902. 

action of, on racemic acids (Condelli), 
A., i, 410. 

importance of sequence in the action of 
antiseptics on (Karczag), A„ it 802. 
influence of arsenious acid ou the 
growth of (Cobet and van deu 
Reis), A., i, 611. 
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Bacteria, decomposition of citric acid in 
milk by (Kickinger), A., i, 1219. 
effect of formaldehyde on (Hailer), 
A. i i, 408. 

action of, on minerals (Helbronner 
and Rudolfs), A., i, 706. 
nucleic acid in (Schaffer, Folkoff, 
and Jones), A., i, 1095. 
influence of the reaction of the solution 
on the aotion of poisons or drugs on 
(Labes), A., i, 901. 
proteases in (Dbrnby), A., i, 405. 
destruction of, by quinones (Morgan 
and Cooper), A., i, 204. 
oxidation of sulphur by, in soils 
(Waksman), A., i, 706. 
colon* typhoid, action of tellurium 
salts on (Joaohimoglu), A., i, 1095. 
intestinal, action of, on bile pigments 
(Passini), A., i, 966. 
lactose-fermenting (Levine), A., i, 
901. 

pentose-fermenting (Fred, Peterson, 
and Anderson), A., i, 201, 971. 
purple, microchemistry of (Gickl- 
t horn), A., i, 803: 
soil, oxidation of sulphur compounds 
by (Lipm an, Waksman, andJOFFK), 
A.,i, 308. 

estimation of substances which inhibit 
the reducing action of (Schnabel), 
A., i, 304. 

Balance, micro-, Steele-Grant (Hart* 
ung), A., ii, 495. 

Westphal, accuracy of the (Tschudy), 
A., ii, 820. 

Barbel, constituents and toxicity of the 
roes of the (McCrudden), A., i, 194. 

Barbituric acid, action of diazomethane 
on (Herzig), A., i, 873. 
detection of, and its derivatives 
(Fabre), A., ii, 795. 

Barbituric acids, substituted, as hypno- 
tics (Carnot and Tiffeneau), A., i, 
900. 

Barium, absorption spectrum of (Lind- 
say), A., ii, 599. 

Z-spectrnm of (Dauvillier ; de Brog- 
lie and Dauvillier), A., ii, 542. 

Barium salts, conductometric titrations 
with (Kolthoff), A., ii, 864. 
poisoning by. See Poisoning. 

Barium carbonate, aotion of nitrogen on 
carbon and, at high temperatures 
(Askenasy and Grude), A m ii, 445. 
platinichloride, dissociation of (Gire), 
A., ii, 551. 

chromate, solvolysis of (Hicks and 
Craig), A., ii, 622. 
platinooyanide, de-intensifying of, in 
the Yilkrd effect (Zimmern and 
Salles), A., ii, 104. 


Barium nitrate, crystal structure of 
(Vegard), A., ii, 503, 
thallous nitrite (Cuttica and Paci- 
ello), A., ii, 876. 

peroxide, velocity of formation of 
(Sasaki), A., ii, 278. 
catalytic influence of oxides on the 
decomposition of (Kendall and 
Fuchs), A., ii, 147. 
silicate (Eskola), A, ii, 849. 
sulphate, adsorption of radium by 
(Gbrmann), A, ii, 16. 
equilibrium of potassium carbonate 
with (Ramann and Sallinger), 
A, ii, 131. 

tungstate (Smith), A, ii, 774. 

Barium selenio acid (Meyer and Fried- 
rich), A., ii, 644. 

Barium sulphuric .acid (Meyer and 
Friedrioh), A, ii, 644 ; (BajS^beff), 
A., ii, 864. 

Barium estimations — 
estimation of, volumetrically (Polo- 
novski), A, ii, 720. 

Barley, amylase of (Baker and Hulton), 
T., 1929. 

germinated, velocity of action of 
enzymes of (Maestrini), A., i, 607, 
508. 

estimation of starch in (Ling, Callow, 
and Price), A., ii, 879. 

Base,C t H 9 N, and its salts, from p-xylene 
and sulphuryl azide (Curtius and 
Schmidt), A., i, 777. 

C s H 1& ON, and its salts and derivatives 
(TROQERand Schwarzknbirg), A., 
i, 167. 

CjgHgONj, and its salts, from Z-tartar- 
dialdehydeplienylhydrazone and 
hydrogen chloride (Bergmann), 
A., i, 8. 

C u H 17 0 4 N, and its salts and deriva- 
tives, irom hydrolysis of iY-y*benz* 
oxypropyldihydrottoindole (v- 
(Braun, Braunsdorf, and Rath), 
A., i, 760. 

C ls H 13 ONS, and its salts, from thio- 
diphenylamine and sodium hydr- 
oxide (Kehrmann and Dabdel), 
A., i, 1068. 

CigHgoONg and its salts, from aniline 
and acraldebyde (Mann), T., 2179. 
CjoH^ONf, from p-toluidinc and 
acraldehyde (Mann), T. t 2182. 
C u HmN|, from acetoneanil and methyl 
iodide (Knoevenagsl and Bahr), 
A, ii, 750. 

Ca4Hg.Ci.N4 and its salts, from oxida- 
tion of base C^H^ON, (Mann), 
T., 2180. 

Basec, Werners theory of (Lamb and 
Yngve), A, ii, 217. 
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B>W, heterocyclic, reactivity of methyl 
groups in (Mills and Smith), T., 
2724. 

organic, additive compounds of metallic 
salts with (Peters), A., i, 48. 
detection of, with iodic acid (Rosen- 
thaler), A., ii, 827. 
detection and separation of, by 
means of glyoxalimdicarboxylic 
acid (Pauly and Ludwig), A., i, 
953. 

strong, estimation of, volumetrically, 
in presence of weak bases (Kolt- 
hoff), A., ii, 228. 

weak, alcoholysis of the salts of (Gold- 
schmidt, Gorbitz, Hougen, and 
Pahle), A., ii, 135. 
estimation of, volumetrically (Lizius 
and Evers), A. , ii, 654. 

Basiliodni oil, constants of (Gatte- 
rossit), A., i, 1167. 

Basieity (Keller), A., ii, 131. 

Bauxite, estimation of titanium dioxide 
in (Winch and Chandratreya), 
A , ii, 459 

Bean, adsuki. See Phaseolus angularis. 
lima. See Phaseolus limatus. 
navy, carbohydrates in (Eichel- 
berger), A., i, 799. 
pichurim. See Pichurim bean, 
runner, nitrogen distribution in leaves 
of (Chibnall), A.,, i, 908, 1225. 
aoja. See Soja beans. 

Beckmann transformation (Meisen- 
n rimer), A., i, 152. 

Becqnerelite, radioactive (Schoep), A., 
ii, 450. 

Beechnut oil, constituents of (Heidu- 
schka and Roser), A., i, 945. 
characteristics and utilisation of (B ), 
A., i, 96. 

Bees- wax. See under Wax. 

Beetroot (Beta vulgaris), anthocyanin 
from (Andrews; Kozlowski), A., 
i, 96. 

wild, composition of (Saillard), A., 
i, 415. 

Behenic acid, anilide and esters of 
(Toyama), A., i, 1111. 
sodium salt, properties of solutions of 
(Flecker and Taylor), T., 1101. 
docosyl and phenyl esters (Brigl and 
Fuchs), A., i, 718. 

Belladonna, chemical constituents of tbe 
leaves of (Goris and Labsonneau), 
A., i, 1099. 

alkaloids from (Rifert), A., i, 96. 

Beaialdehyde, solubility of copper in 
dilute solutions of (Bernoulli and 
Schaaf), A., i, 1029. 
reduotion of, by sodium in aloohol 
(ox Pommereau), A., i, 339. 


Bensaldehyde and p-nitro-, alkyl- 
hydrazones of(BB ad y and McHugh), 
T., 1650. 

picrate, compound of thiocarbamide 
and (Taylor), T. f 2269. 
estimation of chlorine in (Schimmel 
A Co.), A., ii, 78. 

Bensaldehyde, 2:4-dihydroxy-. See 

jS-Resorcylaldehyde. 
iodo-m-hydroxy- (Henry and Sharp), 
T., 1059. 

nitro-derivatives, solubility and 

volatility of (Sidgwick and Dash), 
T., 2586. 

2:4:6-£nnitro-, derivatives of (Lowy 
and Baldwin), A., i, 134. 

Bensaldehydes, hydroxy-, mercury 
derivatives (Henry and Sharp), 
T., 1055. 

nitro-, reactivity of (Heller, Lauth, 
and Buchwaldt), A., i, 348. 

Bensaldehyde-^-bensylthiosemicarbas- 
one (Wilson and Burnb), T., 874. 

Bensaldehydecyanohydrin, action of 
emulsin in synthesis of (Nordefeldt), 
A., i, 1077. 

Bensaldehyde-2-nitro-4-oyanophenyl- 
hydrasone (Mattaar), A., i, 252. 

Bensaldehyde-p-nitrophenylmethyl- 
hydrasone (Ciusa and Rastelli), A., 
i, 1073. 

Bensaldehydephenylhydrasone, additive 
compounds of, with aromatic poly- 
nitro- com pounds (Ciusa and Veo- 
chiotti) A., i, 474. 

Bensaldoximes, 2:4- and 2:6-c?/nitro-, 
JV-aryl ethers of (Barrow, Griffiths, 
and Bloom), T., 1714. 

Bens&mide, kinetics of the reaction of 
acetic anhydride with (Kremann, 
ROsler, and Penkner), A., ii, 
748. 

equilibria of, with dihydroxynaphtha- 
lenes (Kremann, Hemmelmayr, 
and Riemer), A., i, 1012. 

Bsnzamidise, action of cyanogen and 
nitrogen iodides on (Robin), A., i, 36. 

a-Bensamido-jS-methylpropane, 0-chloro- 
(Dersin), A., i, 142. 

Bensanilide, 2:4-<f»nitro- (Barrow, 
Griffiths, and Bloom), T., 1714. 

Bensanthrone, amino-, and hydroxy- 
( British Dyestuffs Corporation, 
Ltd., Perkin and Spenoeb), A., i, 
941. 

2-amino-, and its derivatives, and 
2-hydroxy-, preparation of (Perkin 
and Spencer), T., 479. 

2-hydroxy-, derivatives of (Brad- 
shaw and Perkin), T., 911. 

l:9-Bensanthrons, 6- and 7-chloro- 
(Scholl, Seer, and Daimer),A.,I,258. 
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Benianthronecarboxylic acid, hydroxy-, 
and its salts and derivatives (Brad- 
shaw and Perkin), T., 913. 
w-a-Benibispyrrole, 2:6-dthydroxy-, and 
its sodium salt (Davies and Hickox), 
T., 2652. 

Bensbisthlasoles (Edge), T., 772. 
mesoBensdixanthylene (Eckert and 
Endler), A., i, 941. 

Bensene, constitution of (Fraser), T., 
188. 

structure of (Crocker), A., i, 927 ; 

(Huggins), A., i, 928, 997. 
nucleus, structure of the (Ingold), 
T., 1133, 1143. 

formation of rings attached to 
the (Perkin and Title y), T., 
1562. 

existence and reactions of positive 
halogen attached to the (Nicolet), 
A., i, 121. 

migration of methyl into the 
(Bkckmakn, Correns, and 
Liesche), A., i, 535. 
substitution in the (Davies), T., 
806. 

effect of the mobility of chlorine in 
the side-chain on substitution in 
4 the (Olivier), A., i, 646. 
influence of the chlorine atom and 
the methyl and sulphonyl 
chloride groups on substitution in 
the (Davies), T., 785. 
influence of nitro-groups on the 
reactivity of substituents in the 
(Burton and Kenner), T., 489, 
675. 

compounds, structure of molecules 
of (Robinson ; Kenner), A., i, 
533. 

variation of the refractive index and 
density of, with temperature 
(Parker and Thompson), T., 
1341. 

absorption and fluorescence spectra of 
(Henri), A., ii, 679. 
ultra-violet absorption spectrum of the 
vapour of (Henri), A., ii, 331. 
specific heat of the saturated vapour 
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7 -dially lam inopropy 1 ester, pre- 
paration of (Kamm and V olwiler), 
A., i, 654. 

7 -dibutylaminopropyl ester (Kamm 
and AdAms), A., i, 828. 
chlorodibydroxy-derivatives (Fabre) , 
A., i, 1148. 

to-hydroxy*, bromo-, chloro* and 
hydroxy-derivatives of (Beyer), A., 
i, 37. 

iodo-wi-hydroxy- (Henry and Sharp), 
T., 1059. 

p-nitro-, lead diphenyl salt (Goddard, 
Ashley, and Evans), T., 982. 
8:5-dinitro-, compound of diethyl - 
aniline and (Ley and Grau), A., i, 
536. 

2:4:6-fnnitro-, mercuric salt (Khar- 
asch), A., i, 190. 
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(Dufraisse and Gerald), A., i, 
843. 

l-Benaoyl-2-jj-chlorophenykycZopropane, 
3-nitro- (Kohlbr and Smith), A., i, 
458. 

Benzoylcinohonidine dihydrochloride 
(Hkidelbergkk and Jacobs), A., i, 673. 

BenzoylcinnamaT^taldoxime (Brady 
and Thomas), T., 2104. 

Benzoyldiazoaoetio add, methyl ester, 
interaction of triphenylphosphiue 
with (Staudinger and LDscher), A., 
i, 237. 

4- Ben«oyl-3:5-dibenzylthlol-l:2:4 tria- 

aole (Fromm, Kayser, Briegleb, and 
FOhrenbach), A., i, 379. 

Bensoyldihydroeinclionidine hydro- 
chloride (Heidelbekoer and Jacobs), 
A., i, 673. 

Bene oy ldihydr oqninine hydrochloride 

(Heidelberg kR and Jacobs), A., i, 673. 

l-Benzoyl-3:5-diketo-l:4-hexahydrodi- 
aiine, attempts to prepare (Dubskv 
and Hoher), A., i, 57. 

& Benioy 1- 5 : 7- dimethy liiatoic acid 
(Heller, Benade, and Hochmuth), 
A., i, 1060. 

l-Ben*oyl-3:4*dimethylpyracole, 
5-chloro- (Rojahn), A., i, 1184, 

5- Benxoyl-2:4-dimethylpyrrole-3-carb - 
oxylio add, ethyl ester (Fischer, 
Schnellrr, and Zerweck), A., i, 
1056. 

4-Benzoyl- 1 :3-dipheny Ipyrazole, 
5-chloro- (Rojahn), A., i, 373. 

a-Benzoyl-j8-ethoxy-0-phenylethaxie, 
a-brorao- (Dufraissb and Gerald), 
A., i, 39. 

1 -Benzoyl - 8-p-ethoxypheny 1-4 glyoxal- 
oxte, 2-thiol- (Gains, Thompson and 
Asendorf), A., i, 1186. 

Bonxoyl&oengonol, dtbromo- and tftiodo- 
(Rartelli), A., i, 1010. 

Benzoyl-p-hydroxyphenylbenzoylcarb- 
amide (Speokan), A., i, 580. 

Benzoyl-jo-bydroxyphenylcarbamide 
(Speck an), A., i, 680. 

Bemoyliminodiaoetio add, and its salts 
and methyl ester (Dubsry and 
Hoher), A., i, 57. 

Benzoylkynnrenic add, methyl ester 
(SpAth), A., i, 178. 

Benaoylmandelonitrile , action of alco- 
holic sodium etooxide on (Greene 
and Robinson), T., 2182. 

a-Ben*eyl*IN»ethoxy-i8-^enTletha*e, 
«4>re»6- f0**ttAU3SE and GSrald), 
A., i, 643. 


a-Benzoyl-jS-methoxy*8-pbenyletbylene 

(Dufraisse and G3 rald), A., i, 848. 

a-Benzoyl-a-metbylacetoaoetio add, 
methyl ester (Dirckmann and Witt- 
mann), A., i, 1157. 

Benzoylmethylfnroxan (Ponzio), A., i, 

1038. 

s- and 0-Benzoylmethylglyoximei, and 
their salts and derivatives (Ponzio), 
A., i, 1038. 

B enzoylmethylnaphtbalenes (Mayer 
and tfiEGLrrz), A., i, 740, 743. 

l-Benioyl-l-methylcpc/opropane, and its 
derivatives (Haller and Benoist), 
A , i, 350. 

Benzoyl-0 -naphthylmethylaxnine-6-iul- 
pbonyl chloride (Morgan and Rooks), 
A., i, 185. 

Benzoyl-2-nitro-8-methylamino-p-phen- 
etidine (Reverdin and Robthlis- 
berger), A., i, 588. 

Benzoyl-2:3-<W- and -2:8:5-Znnitro-p- 
phenetidines (Reverdin and Roetu- 
lisbeuger), A., i, 538. 

Benzoyloxydiethylaminobutane, amino- 
and nitro-, hydrochlorides (Foitrneau 
and Pdyal), A., i, 639. 

Benzoyloxydiethylaxninopropane, 
amino- and nitro-, hydiochlorides 
(Fournrau and Puval), A., i, 639. 

Benzoyloxydimethylaminopropane, 
nitro-, hydrochloride (Fourneau and 
Puyal), A., i, 639. 

Benzoylphenylacetylene, addition of 
inalonic esters to (Kohler), A., i, 
461. 

l-Benzoyl-3-phenyl-5-anilinomethylene- 
4-glyoxalone, 2-thiol- (D ains, Thomp- 
son, and Asendorf), A., i, 1186. 

Benzoylphenylbenzylcarbinol, and its 
derivatives (GarcIa Bantus and Pas* 
cual Vila), A., i, 734. 

7 -Benzoyl 0-phenylbntyrolactone-«-car- 
boxylic acid, methyl ester ( Kohler), 
A..i, 552. 

Benzoylphenylearbamide (Fromm and 

Hunoi.d), A., i, 580. 

7-Benzoyl-0-phenylorotonie acid, and 
its methyl ester (Kohler), A., i, 
461. 

7-Benzoyl-0-phenyletbylmalonic acid, 
methyl ester, and its bronio-deriv- 
atives (Kohler), A., i, 552. 

1 - Benzoy 1 -8 -pbsnyl-4-gly oxalone, 
2-thiol- (Pains, Thompson, and Asen- 
dorf), A., i, 1186. 

7-Benzoyl-0-phenyl-o-methylbutyro* 
lactone-a-carbexyllo aeid, methyl 
ester (Kohler), A., i, 552. 

l*Benioyl-2-phenylc#cZ0propnae, 
3*nitro-l*j)-0hloro- (Kohler and 
Smith), A., i, 458. ■ '<* » • 
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Benxoylphloroghieinolz, hydroxy- (Nr- 
flHlRAWA and Robinson), T., 839. 

Benzoylpiperoin (Greene and Rodin* 
son), T., 2187. 

a-Benioyl-j 8 -propoxy-£-phenylethane, o- 

bromo- (Dufraisse ami Gerald), A., 
i, 843. 

a-Benzoyl-jS-propoxy-H-phenylethylenes 

(Dufraisse and Gerald), A , I, 843. 

Benzoyliftopropylsemicarbazide (Neigh- 
bors, Foster, Clark, Miller, and 
Bailey), A., i, 881. 

Benzoyl-5-quindoline, o-amino- (Grand- 
mougin), A., i, 684, 

A-a-Benzoyl»tyryl-p-aniinophenol 
(Rupe and Wittwer), A., i, 449. 

E-Benzoyl-a-ityrylethylphoiphinic 
acid. (Conant, Bump, and Holt), A., 
i, 68. 

l-Benzoyl-3-w-tolyl-5 • anilinomethyl- 
ene-4-glyoxalone, 2-thiol- (Dains, 
Thompson, and Asendorf), A., i, 
1186. 

l-Benzoyl-3-m-tolyl-4*glyoxalone, 

2-thiol- (Dains, Thompson, and 
Asendorf), A., i, 1186. 

4-Benzoyl-l*p-tolyl3-methylpyrazole, 
6 -eliloro* (Rojahn), A., i, 373. 

Bensoyltriaoetylbromoglucose (Freud - 
enbkrg and Ivkrs), A., i, 624. 

Benzthiazole, derivatives of (Romani), 
A., i, 466. 

ethiodide (Mills), T., 460. 

Benzthiazole aeries, cyanine dyes of 
the (Mills), T., 465. 

Benzthiazolyl-l-p benzoio acid (Boo- 
ert and Meyer), A., i, 868. 

l:2:3-Benztriazole, preparation of, and 
its benzoyl derivative (Charrikr and 
Bkretta), A., i, 61. 

l:3:5*Benstriazole, physiological action 
of (Dale and Dudley), A., i, 403. 

Benzyl acetonyl sulphide and sulph- 
oxide, and their derivatives (Wahl), 
A., i, 668. 

Benzyl aloohol, instability of, and of its 
esters (Mbssner), A., i, 138. 
velocity of hydrolysis of esters of 
(Volwiler aud Vliet), A., ii, 41. 
catalytic action of (Jacobson), A., i, 
652. 

Benzyl azide, decomposition of (Curtius 
and Ehrhart), A., i, 775. 
bromides, o- and p-nitro- (Moureu 
and Brown), A., i, 23. 
chloride, chlorination of (Olivier), 
A., i, 726. 

action of benzene and, in presence of 
iron pyrites (Smyths), T., 1276. 
p-nitro-, condensation of, with 
cinnamaldehyde and furfuralde- 
hyde (Kleucker), A. , i, 734. 


Benzyl chloroethyl ether (Clemo and 
Perkin), T., 649. 
cyanide. See Phenylacetouitrile. 
methyl ether, p-nitro- (Kleucker), 
A., i, 734. 

phenacyl sulphide and sulphoxide, 
and their derivatives (Wahl), A., 
i, 653. 

sulphide, compounds of gold haloids 
with (Smith), A., i, 933. 
(fisulphoxide, decomposition of 
(S myths), T., 1400. 

Benzylaeetonylsnlphone, and its deriva- 
tives (Wahl), A., i, 654. 

Benzylamine hydroferrocyanide (Cum- 
ming), T., 1294. 

Benzylamine, m- and p-nitro-, prepara- 
tion of (Ingold apd Piggott),T.,2384. 

Bensylaminoacetic acid, cyauo*, ethyl 
ester, and its derivatives (Soheibler 
and Baum garten), A., i, 656. 

Bensylaminoitaconic acid, ethyl ester 
(Carriers), A., i, 318. 

Benzylaminomethylmalonic acid, and 
its ethyl ester (Curtius and Ehrhart) , 
A., i, 776. 

Benzylamino-oxides, action of sodium 
hydroxide with (Meisknheimkr, 
Greeske, and Willmer&dorf), A., 
i, 334. 

a-Benzylaminopropionic add, hydro- 
chloride (Curtius and Ehrhart), A., 
i, 776. 

1- Benzylaminopyrroline-5-one-3-carb- 
oxylic aoid, ethyl ester (CarriI&ke), 
A., i, 318. 

fi-Benzyl-fi-woamylbarbitnric aoid (Dox 
and Yoder), A., i, 682. 

Benzyli^amylmalonic aeid, ethyl ester 
(Dox and Yoder), A., i, 682. 

2- Bensylhenzoxasole, derivatives of 

(Skraup and Moser), A., i, 575. 

Benzylbenzylideneamine, polymeric 
(Curtius and Ehrhart), A., i, 775. 

7 - Benzy lb utane - a/S- dicarboxy lie acid. 

a£-<itcy an 0 - 7 - hydroxy-, and 7 -hydr- 
oxy-, lactone (Birch and Thorps). 
T., 1883. 

7 -Benzylbntane*aaj 3 -trioarboxyUe acid, 
7 -hydroxy-, lactone (Birch and 
Thorpe), T., 1833. 

6 -Benzyl- 8 - 7 i- and -wo-butylbarbituric 
acids (Dox and Yoder), A., i, 682. 

Benzyl-n- and -tso-bntylmalonio acids, 
ethyl esters (Dox ana Yoder), A., i, 
681. 

Benzyleamphor, p-amino-, and its acetyl 
derivative, p-bromo*, p-chloro, p- 
cyano- and p-hydroxy- (Haller and 
~oudin), A., i, 356. 

Bensyldeztrin (GoMBERGand Buchler), 
A., i, 112 . 
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.Y-Benzyldihydroquinicine hydrochlor- 
ide (Heidelbbrgbr and Jacobs), A., 
i, 673. 

Benzyldimethylamine, 0 -hydroxy- (Ma- 
dinaveitja), A., i, 133. 

Benzyl diphenylm ethyl ketone, forma- 
tion of (OrIskhoff and Tiffeneau), 
A., i, 458. 

5-Beniyl-5 -ethylbarbituric aoid (Dox 
and Yoder), A., i, 682. 

«- Benzyl- a-ethylbutyric acid, and its 
amide and aoid chloride (Haller 
and Bauer), A., i, 259. 

Beniylethylmalonio acid, ethyl ester 
(Dox and Yoder), A., i, 681. 

'Benzyl a-furyl ketone, p-nitro*, and its 
oxime (Kleucker), A., i, 735. 

£• Benzyl glncoside, toxicity of (Ri- 
chaud), A., i, 1094. 

jS-Bensyl-rf-gluooside, action of digestive 
juices on (Richaud), A., i, 1094. 

1‘Benzylglntario acid, and aa'-dicy&no-, 
diamide of (Stevenson and Thorpe), 
T., 1720. 

i^-Bensylglyoine hydrochloride (Soheib- 
LERarnt Baumgarten), A., i, 656. 

Benzylcyefohexane seriee, semipinacolic 
transposition in (Tiffeneau and 
Porcher), A., i, 537. 

1 - Benzy lc?/cfohex an - 1 -ol, 2-iodo- (Tif- 
feneau and Porcher), A., i, 537. 

l-Ben*ylcycfohexan-2-one, and its semi- 
oarbazone (Tiffeneau and Porcher), 
A., i, 537. 

Benzylhydrobenzoin. See a/Sy-Tri- 
pheny] f»ropane-aj8-diol. 

fi Benzyl hydrocarbo«tyril*£- carboxylic 
acid. /8-o-nitro-, ethyl ester (Leuchs, 
v. Katinsky, and Conrad), A., i, 
478. 

Benzylidene chloride, action of sodium 
methoxide and its hotuologues on 
(Mackenzie), T., 1695. 

Beniylideneaeenaphthenone, 2-hydroxy-, 
glucoside of (Bruni and Romani), 
A., i, 756. 

a- Benzylideneacetoace tic acid, a-p-n itro-, 
ethyl ester (Heller, Lauth, and 
Buchwaldt), A., i, 348. 

Bensylideneaeetoneglncosaxnie aoid (Le- 
vene), A., i, 1028. 

Bensylideneaoettoeglncose (Leyeke, 
Meyer, and Weber), A., i, 987. 

Benzylideneaoetophenone. See Phenyl 
styryl ketone. 

S-Bimzylideneaminoacenaphthene, and 

cbloro-, hydroxy-, and nitro-doriva- 
tives (Fleischer and Schranz), A., 
i, 1148. 

Benzylideneaminoacetic acid, metallic 
salu (Scheibler and Baumgarten), 
A., i, 656. 


Benzylidene-p-aminobenzoic aoid, ethyl 
ester (Reddblien and Danilof), A., 
i, 148. 

1 -p* Benzy lideneaminophenyl-5-methyl- 
benstbiasole (Booert and Meyer), 
A., i, 869. 

Benzylidene-a/3-anhydrogluoonic acid, 
ethyl ester and amide (Levbne), A., 
i, 1029. 

4-Beniylidene-8-aniUno-5-ketowooxaz- 
ole, and its derivatives (Worrall), 
A., i, 874. 

Benzylidene-o- and -p-aniiidinee, 

2:4:6-<nnitro- (Lowy and Baldwin), 
A., i, 134. 

Benzylideneantbranilic aoid, 2:4-cZ tnitro- 
(Ekeley, Rogers, and Swisher), 
A., i, 935. 

Benzylideneanthranilio acids, action of 
acetic anhydride on (Ekeley, Rogers, 
and Swisher), A., i, 934. 

Benzylidenebenshydraside chloride, 
action of sodium azide with (StollE 
and Netz). A., i, 690. 

Benzylidenebenzvlamine, isomeric mom- 
and di-nitro-aerivatives of (Ingold 
and Piggott), T., 2385. 

Benzylidenebis-p-nitrobenzaldehyde, 
p-nitro-, methylhydrazone (Brady 
aud McHugh), T.. 1651. 

Benzylidene-p-bromoanilino, ^-hydr- 
oxy-, and w?-nitro- (Ingold and 
Piggott), T., 2798. 

Benzylidenecamphor, p-amino-, and its 
salts, and p-chloro-, and p-cyano- 
(Haller and Boudin), A., i, 356. 

Benzylidenechitosamic acid. See Benzyl- 
ideneglucosamic acid. 

Benzylidene - 0 - and -p-chloroanilinee, 
2:4:64Wnitro- (Lowy and Baldwin), 
A., i, 134. 

Benzyliden6"2:4-dtehloroaniline, 2:4:6- 
tfnnitro- (Lowy and Baldwin), A., 
i, 134. 

l-Benzylideneconmaran-2-ones, 4- and 
6-chloro-, and their dibromides 
(Minton and Stephen), T., 1602. 

Benzylidenedeoxyglnoonio acid, ethyl 
ester (Levene), A., i, 1029. 

Benzylidenediaoetoneglncose(FREUDEN- 
berg and Brauns), A., i, 1117. 

Benzylidenedicarbamio aoid, ethyl ester 
(Datta and Chattbrjee), A., i, 
818. 

Benzylidenefluorene, 2-hydroxy-, gluco- 
side of (Bruni and Romani), A., i, 
765. 

9-Benzylidenefluorene-2-oarboxylio 

aoid, 2:7-dibromo-, and its ethyl ester 
(Sieglitz and Jassoy), A„ i, 821. 
Benzylideneglueonie aoid, B-bromo-, 
ethyl ester (Levbne), A., i, 1029. 
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Boniylidenegluconic acid, a-chloro-, 
ethyl ester and amide (Levene), 
A., i, 1029. 

Bensylidenegluooiamic acid, and its 
ethyl ester (Levene), A., i, 1028. 

Benzylideneglycine (Soheibler and 
BAtTMGARTKN) r A., i, 656. 

1 - Bexuy lideneimlno- 5 -phenyl-l : 2 : 8 :4- 
tctr azole, and its iodochloride (StollR 
andNRTz), A., i, 690. 

Bonsylidonoindene, 2-hydroxy-, gluco- 
side of (de Fazi), A., i, 755. 

Bemylideneitatinazine, and ^-nitro- 
(Borsohe and Meter), A., i, 54. 

5-Benzylidenel®vulic aoid, and its ethyl 
ester, and their seraicarbazones 
(Kleucker), A., i, 785. 

Beniylidenemannonie acid. See Benzyl- 
idenegluconic acid. 

Bensylidenemethyl o-hydroxyzsopropyl 
ketone. See a-Pheuyl-8-niethyl-A*- 
penten-8-ol-7-one. 

Benzylidene-l-methylUatinazine, and 

jMiitro- ( Borsch e and Meyer), A., 
i, 55. 

2- Bemy lidene- 5 -methylpyrrole-4- carb- 
oxylic acid, 3-hydroxy-, ethyl ester 
(Fisqher and Herrmann), A., i, 1054. 

Benzylidene-Onaphthylamine, diineride 
of (Ciusa), A., i, 1062. 

Benzylidene-o-nitroaniline, and m- and 
p-nitro- (In<;old and Piggott), T. ,2799. 

Benzylidene-m-nitroaniline, p-hydroxy- 
(Ingold and Piggoti), T., 2799. 

Bensylidene-yi-nitroaniline, m-nitro- 
( Ingold and Piggott), T., 2802. 

Beniylidenenitrobenzylamines, m- and 
j^-nitio- (Ingold and Piggott), T., 
2801. 

Bensylidene-o- and -p-phenetidines, 

2:4:6-/rinitro- (Lowy and Baldwin), 
A., i, 134. 

Benzylidenephthalide-o-carboxylic acid, 
methyl ester, and its dibromide (Rug- 
gli and Meyer), A , i, 344. 

Bemylidene-^-piperitone (Read snd 
Smith), T., 574. 

Benzylidene-p-toluidine, p-nitro- (Bog- 
ert and Meyer), A., i, 868. 

4-Boniylideno- 1 :2:3-triethylresorcinol 
(Fabre), A., i, 1148. 

Benzyliminodiacetie aoid, and its salts 
and derivatives (Dubsky and Dinge- 
mansk), A., i, 56. 

Bensy iiminodiacetiniide . See 3:5-Di- 
keto-1- benzyl-1 :4-hexahydrodiazine. 

Benzyliminodiacetonitrile, and its hy- 
drochloride (Dubsky and Dinge- 
manke), A., i, 56. 

3- Benzyl-2-indolinone, and its 1 -acetyl 
derivative, and 6:7-rfibr^mo- (Tomi- 
Oek), A., i, 679. 
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Benzylm&lon&iidie aoid (Cubtius and 
Sieber), A., i, 722. 

Benzylmalonhydrasidie aoid, and its 

potassium salt and benzy lidene deriva- 
tive (Curtius and Sieber), A., i, 
722. 

Benzylmalonio aoid, o-nitro-, methyl 
ester (Leuchs, v. Katinsky, and 
Conrad), A., i, 473. 

Benayl-p-menthenol, and its phenyl- 
urethane (Read and Smith), T*, 581. 

Benzylmethylamine, o- hydroxy-, salts 
of (Zempl^n and Kunz), A., i, 564. 

Benzylmethylanilino, and its oxide, 
picrates of (Meisenheimer and Will- 
mersdorf), A m i, 334. 

5-Benzyl 5 -me thylbarbitnrio aoid (Dox 
aud Yoder). A., i, 682. 

2- Benzyl-2-methyl-2:&dihydrofnran, 
and 4(?)bromo- (Helferich and 
Gehrke), A., i, 9. 

Bensy lme thy lethylaadne, and its oxide 
and tHeir picrates (Meisenheimer and 
Lohsner), A., i, 822. 

Benzylmethylethylhydroxylammoninm 
salts (Meisenheimer and Lohsner), 
A., i, 822. 

B-Benzylmethylheptenol (Helferich 
and Gehrke), A., i, 9. 

4-Benzyl- l-methylcycfohexan-4-oi, and 
3-iodo- (Tiffeneau and Pokcher), 
A., i, 537. 

4- Benzyl-l-methylci/cZo-A , -hexene (Tif- 
fenkau and Porchkr), A., i, 537. 

3- Benzylmethyl-2-indolinones (Tomi- 

cek), A , i, 679. 

Benzyl methyl ketone, p-hydroxy-, and 
its semicarbazone (Le Brazidec), A., 
i, 456. 

1 -Benzyl- 1 -methylci/cZopropane-2-carb- 
oxylio acid, 2:3-rficyano-, and its 
amide (Bihch and Thorpe), T., 1830. 

l-Benzyl-l-methylcpcZepropane-2:8-di- 
oarboxylio aoid, cia- and trams* forms, 
and their derivatives and 2:3-dtcyano- 
imide of (Birch and Thorpe), T., 
1830. 

iY-Benzylnortropinone, and its dibenzyl - 
idene derivative (Merck, Wolfes, 
and Makder), A., i, 1173. 

Benzyloxide, sodium, reactivity of alkyl 
iodides with (Haywood), T., 1904. 

7-Benzyloxy-7: 12 -dihydro - 7 -benzophen- 
arsazine (Lewis aud Hamilton), A., 
i, 188. 

5 - Benzyloxy-3:4-dimethoxybeni alde- 
hyde (Spath and ROder), A., i, 863. 

5-Benzyloxy-3:4-dimethoxybenzoic aoid 
(Spath and Rodeii), A., i, 853. 

£-5-Bensyloxy3:4dimethoxyphenyl- 
ethylamino, and its picrate (Spath 
and Roder), A., i, 858. 
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5-Benzyloxy-3:4-di»ethoxyftyrene, 
a>-ttitro- (Spath and Roder), A., i, 853. 

B-tongyloxytetraethylammonium iodide 
(Olemo and Perrin), T., 649. 

fl-Benzyloxytriethyiamine (Clemo and 
Perkin), T., 649. 

Benzylphenacylsulphone, and its deriva- 
tives (Waal), A., i, 654. 

1 Benzyl^cZopropane- 1-carboxyllc acid, 
and its amide (Haller and Benoist), 
A., i, 350. 

ft-Bsnsyl'5-ft-propylbarbitnric acid (Dox 
and Yoder), A., i, 682. 

Benzylwopropylmalonic acid, ethyl ester 
(Dox and Yoder), A., i, 681. 

Benzylpyrazoleanthrcne- yellow, and 
jp-chioro- and o-nitro- (Mayer and 
Heil), A., i, 878. 

1- Betttylpyridinium, existence of 

( Write and Ludwig), A., i, 365. 
hydrogen carbonate (Weitz and 
KOnig), A., i, 1187. 

8*Benzylsemicarbazide, and its hydro- 
chloride and benzylidene derivative 
{ Wilson, Hopper, and Crawford), 
T., 868. 

Benzyl styryl ketone, .p-nitro-, and its 
oxime (Kleu^krr), A., i, 785. 

2- Benzylthiohl-p-anisyl-4-benzylidene* 
hydantoin (Hill and Kelsey), A., i, 

1141. 

Benzylthiol^-oarbazinocarbothioxylic 
acid, benzyl ester, and its benzoyl 
derivative (Fromm, Kayser, Brikg- 
LEB, and FdiiRENBACH), A., i, 880. 

2*Benzylthiol-l-je- chlorophenyl-4-ben z- 
ylidenehydantoin (Hill and Kel- 
sey), A., i, 1141. 

2-Benzylthiol- 1 : 4-dimethy ldihydro- 
6-pyrimidone, 2-p-nitro- (Horn), A., 
i, 376. 

2-Benzylthiol-3-p- ethoxyphenyl- 5 ani- 
linomethylene-4-glyoxalone (Dainr, 
Thompson,' and Asendorf), A., i, 
1186. 

2-Benzylthiol-4*methyldihydro-6pyrim- 
idone, 2-n-nitro- (Horn), A., i, 375. 

2-Benzylthiol-3-phenyI-6-anilinomethyl- 
ene*4-glyoxalone (Dainb, Thompson, 
and Asendorf), A., i, 1186. 

2- Benzylthiol'3-tolyl-5-anilinoniethyl- 
ene-4-glyoxalonei (Dains, Thompson, 
and Asendorf), A., i, 1186. 

3- Benzyitkiol-l*m-tolyl-4-beniylidene- 
hydantoin (Hill and Kelsey), A., i, 

1142. 

tf-Benzylthiosemicarbazide hydrochlor- 
Me and sulphate (Wilson and Burns), 

Benzyltrimethylammoninm Chloride, 
o*hydroxy* (ZemplAn and Kunz), A., 
i, 565. 


Benzylvinyl bromide (Poroher), A., i, 

539. 

Berberine, conversion of, into palmatine 
(Spath and Lang), A., i, 166. 

Beri beri, avian, decrease in eell oxida- 
tion as the cause of (Fleisoh), A., i, 
1215. 

Beryl, Japanese (Shibata and Urmura), 
A., ii, 305. 

Beryllium. See Glueinum. 

Beta vulgaris. See Beetroot. 

Betaines (Pfeiffer), A., i, 720 ; 
(Pfeiffer and Haefelin), A., i, 788. 

Betulin, and its silver salt and hydrogen 
phtlialate (Schulze and Pieroh), A., 
1 , 1045. 

aZ/oBetulin, and its salts and esters 
(Schulze and Pieroh), A., i, 1045. 

apoallo Betulin (Schulze and Pieroh), 
A., i, 1046. 

a/ZoBetulone, and its derivatives 
(Schulze and Pieroh), A., i, 1046. 

Bile acid, unsaturated, preparation of 
an (Riedel), A., i, 1160. 

Bile acids (Borsche, Weickert, and 
Meyer), A., i, 255 ; (Wieland 
and Schlichting), A., i, 554, 888 ; 
(Riedel), A., i, 554; (Wieland 
and Adickes), A., i, 888. 
constitution of (Borsche and Hall- 
wass), A., i, 1158, 1159. 
unsaturated (Boedecker and Volk), 
A., i, 1027. 

detection of (Lepkhne), A., ii, 800. 

Bile pigments (Raster), A., i, 885; 
(Kustkr and Herrmann), A., i, 
886 . 

action of intestinal bacteria on (Pas- 
sini), A., i, 966. 

reactions of (Rosenthal and Meier), 
A., i, 198. 

detection of (Ionescu and Pop), A., 
ii, 671. 

detection of, in gastric juice (Utz), 
A., ii, 799. 

detection of, in urine (Silberstern), 
A., ii, 799. 

Bile salts (Wieland and Schulkn- 

burg), A., i, 346. 

Bilianio add, disemicarbazone of 
(Borsche and Hallwass), A., i. 
1159. 

Bilirubin, preparation and reactions of 
(Kustkr), A., i, 885. 
constitution of (Fromholdt and 
Nbrsessov), A., i, 387. 
formation of, in the spleen (Ernst 
and Szafpanyos), A., i, 1089. 
azo-dyes from (Fischer and Barren- 
schren), A., i, 278. 
effect of injection of (Fromholdt and 
Nerskssov), A., i, 404. 
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Bilirubin, estimation of, in blood (Hol- 
zer and Mehner), A., ii, 709. 
estimation of, in serum (Thannhauser 
and Andersen), A., ii, 671. 

Biliverdin, reactions of (Kuster), A., i, 
885. 

Biloidanio aeid (Borsche, Wkickert, 
and Meter), A., i, 255; (Wieland 
and Sohlichting), A., i, 554. 

Binary systems, influence of substitution 
on equilibria in (Krrmakk and 
MOller; Kremann, Odelga, and 
Zawodsky), A., i, 181; (Kremann, 
Hohl, and MAllbr), A., i, 138 ; 
(Kremann and Odelga), A., i, 159 ; 

» (Kremann and Strzelba), A., i , 176; 
(Kremann, Hemmblmatr, and Rie- 
mer), A., i, 1010. 

Biooolloids, action of bases and salts on 
(MaoDougall), A., i, 204. 

Biological reactions, physico-chemical 
studies on (Hirsch and Kunzr), A., 
i, 781 ; (Hirsch), A., i, 785. 

Biology, importance of sequence in 
(Karczag ; Karczag and Haj6s), 
A., i, 302. 

Bioluminesoence (Harvey), A., i, 299. 

Bird-lime, Japanese (Yanagisawa and 
Takashima ; Nishizawa), A.,i, 652. 

Birds’ nests, edible Chinese, constituents 
of (Wang), A., i, 299. 

Bis-5>aoetyl-2:4-dimethylpyrrole 3 '-di- 
sulphide (Fischer and Herrmann), 
A., i, 1055. 

44"-BisaBo-benz0lyl ether, 4'* hydroxy - 
and its acetyl derivative (Fichter 
and Jaeck), A., i, 62. 

2 :4- Bisbenxenoaiophenol, mono* and 
di-bromo-, -chloro-, and -iodo-deriv- 
atives (Chattaway and Hill), T., 
2758. 

Bia-l*bett*y^:4-dimethylpyridinitim 
(WEltzand K5\t«), A., i, 11*8. 

Bis-l*bensyl-2i4:6 tTimetbylpyridinlnm 
(Wiitz and KOnio), A., i, 1188. 

Bli(3carbotb«y-9:4- and -2: 5-diaethyl- 
pyrryl) fury lme thanes (KOster, 

Wei kr, Marker, Niemann, Schlack, 
Schlayerbach, and Willig), A., i, 
858. 

Bis-3-carbothoxy-2:4*dimsthylpyrryl- 
methane. See Methenylbis*2i4-di- 
methylpyrrole-8-carboxyhc acid, ethyl 
ester. 

^-Bls(3>carbethozy-2:5-dimethylpyrryl)‘ 
msthylbensaldehyde, and its hydr- 
azono (Fischer and Kaan), A., i, 869. 

Bis(3*carbethoxy‘24-dimothylpTrryl)- 
m -nitrophenylmethano (KOster, 
Weber, Maurer, Niemann, Schlack, 
Schlayerbach, and Willig), A., i, 
858. 


Bis-jSiS^ichlorodiYixiylehloroarsinc-bis- 
/SjB'-rftchlorodivinylhydroxyarsltti 
platinichloride (Mann and Pope), T., 
1750. 

Bii'j8-chloroTinylbis-^'j8"^nchloro- 
trivinylarsine, platinum compound 
(Mann and Pope), T., 1758. 

Biscoumario acids (de Jong), A., ii, 
1049. 

Bisdiasobcnsoylhistidine (Hermanns), 
A., i, 1092. 

Bii-4:4'-dibcnithiasols, l:l'-dtthiol- 
(Romani), A., i, 467. 

8. -Bisdibensylmethylcarbamidc (Jones 
and Scott), A., i, 454. 

Bisdiethylaminoethyldiketocycfohexane* 
dicarboxylio acid, ethyl ester (Farb- 
wehke vorm. Meister, Lucius, k 
Bruning), A,, i, 525. 

Bisdihydrooarbostyril-3:3''Spiran-6:6'- 
disulphonic acids, and their barium 
salts ^Leuchs, Conrad, and v, 
Katinszky), A., i, 874. 

af-Bisdimethylamino-yd-diphenylhex- 
ane- 7 $-diols (Mannigh and Heilner), 
A., i, 351. 

Bis -p - dimethylaminotr ipheny lmcthyl 

jpcroxide (Wieland, Popper, and 
Seefkied), A., i, 773. 

Bisdiphenyldibiphenylenohydraiino 

(Wieland, Wecker, and Albert), 
A., i, 779. 

Bis-5-etbyl-5*methyltetrahydro*2 furyl 
ether (Hklferich and Weiden- 
hagen), A., i, 1115. 

Bisgluoosyl f-selonides and C-sulphide, 
aud their derivatives (Weed*), A., i, 
226. 

Bishydroearbcf tyril-3 :3-fpiraa, and 

pp'-dthydroxy-, and their 
derivatives (Ledchs, v. KatInsky, 
and Conrad), A., i, 471. 

Bishydrooonmarin-3:8-s|dran (Lexjchs, 
v. Katinsky, and Conrad), A., i, 
473. 

diS^BU-o-a-dibydroxybeasyianiiao-dt- 
hydroxyarsenobonicne, and its di- 
hydrochloride (Raiziss and Blatt), 
A., i, 1079. 

p Bis-6-hydroxyothylaniinobcnioic add, 

ethyl ester ( Altwegg aud Landrivon ), 
A , i, 1028. 

8:3'-Bi»a- hydroxy -p-methoxybcn*}d- 
amino^.'V'dzhydroxyarsenobenxene 
’(Raiziss and Blatt), A.,i, 1079. 

3 : 8'-Bi»*p-a-dihydroxy -m-mothoxy- 
bensylamino*4d r -dthydroxyarsono* 
bonsone (RaizIss and Blatt), A., i, 
1079. 

3: 3'-Bi»bydroxymethylaaino-4:4'-dt - 
hydroxyarsonobensono dihydrochlor- 
ide (Raiziss and Blatt), A., i, 1079. 



it. 1092 


INDEX OF SUBJECTS. 


Bishydroxy^thyleneacetonedianilide. 
See Dianilinovinyl ketone, 

9: 8'-Bii-«*hydroxy - m- nitrobeniylamino- 
4:4'-dihydroxyarsenobenzene ( Raiz iss 
and Blatt), A., i, 1079. 

8:3'-Bii-a-hydroxy-7phenylallylamino- 
M'-rfihydroxyarsenobenzene (Raiziss 
and Blatt), A., i, 108Q. 

Bis-l:8'-indil(5is-l iZ-di-widoyl) (Oddo 
and Sanna), A., i, 371. 

2:2'-Bis-jtMnethoxybeii*ylideneaniino- 
lil'-dinaphthyl (Jacobsen), A., i, 
594. 

Bis-2-methyl-l-naphthoylhydrazine 

(Mayer and Sieglitz), A., i, 742. 

Bii-5-methyltetrahydro-2furyl ether 
(Helferich and Weidenhagen), A., 
i, 1116. 

Bii-6-methyltetrahydro-2-a-pyryl ether 
(Helferich and Weidenhagen), A., 
i, 1115. 

Bismuth, spectrum of (Nagaoka and 
Sugiura), A., ii, 101. 

Z-series spectrum of (Duane and 
Patterson), A., ii, 468. 
iV-series spectrum of (DolejSek), A., 
ii, 463. 

anodic corrosion of (Prideaux and 
Hewis), A., ii, 511. 
liquid, density and surface tension of 
(Hogness), A., ii, 29. 
solubility of lead in (Di Capua), A., 
ii, 576. 

Bismuth compounds, preparation of 
(Prideaux and Hewis), A., ii, 511. 

Bismuth salts, treatment of syphilis with 
(Sazerac and Levaditi), A., i, 89 ; 
(Fournier and GuEnot), A., i, 301. 

Bismuth thtfllous bromide and iodide 
<Cann»RI and Perina), A., ii, 
512. 

fnchlorj&e, compounds of diazonium 
chlorides , with (Challenger and 
Wilkinson), T., 102. 
hydrides {Paneth, Johannsen, and 
Matthies ; Paneth, Matthfer, 
and Schmidt-Hebbel), A., ii, 383. 
sw&iodide and s&doxyiodido (Denham), 
A., ii, 218. 

oxide, fusion diagram of mixtures of 
lead oxide and (Bell Aden), A., ii, 
777. 

Bismuth organie compounds (Chal- 
lenger and Wilkinson), T., 91 ; 
(Challenger and Ridgway), T., 
104. 

action of thallic chloride on (D. and 
A. E. Goddard), T., 260. 
dimetlioxide and dimethyl (Denham), 
A.,ii, 218. 

Bismuth! iodides of alkaloids (Fran- 
cois and Blanc), A., i, 851. 


Bismuth detection and estimation 

detection of, by mirrors (Soheuoher), 
A., ii, 526. 

detection of, in urine (Aubry), A., ii, 
165. 

detection of, in urine and in saliva 
(Ganasbini), A., ii, 590. 
detection and estimation of (Cakneui 
and Perina), A., ii, 612. 
estimation of (Critchett), A., ii, 
90. 

metallic, estimation of (Kurten acker 
and Werner), A., ii, 877. 

Bismuth minerals, Spanish, chemical 
and spectrographic study of (PiSa de 
Rubies and Gila Esteban), A., ii, 
576. 

Bismuthines, tertiary aromatic (Chal- 
lenger and Wilkinson), T., 91 ; 
(Challenger and Ridgw t ay), T., 
104. 

aa'-Bisphenaoylmethylmethylamine, and 

its hydrochloride (Mannich and 
Heilner), A., i, 351. 

Bis- 7 -phenoxy-n-butyrylamine (Puto- 
chin), A., i, 1176. 

s. -Bistriphenylmethylhydrasine, molec- 
ular rearrangement ot (Stieglitz and 
Brown), A., i, 778. 

Bisulphites. See Sulphites under 
Sulphur. 

Bisisovalerylaminoethane (Windaus, 
Dorries, and Jensen), A., i, 60. 

Bisisovalerylaminoethylene, and its di- 
bromide (Windaus, Dorries, and 
Jensen), A., i, 60. 

Biuret, preparation of derivatives of 
(Fromm and Wenzl), A., i, 437. 
compound of copper ethylenediamine 
hydroxido with (Traube), A., i, 
719. 

Blackberry. See R itbus fructicosus. 

Bladder, silica calculus in the 
(Schlicht), A., i, 496. 

Bleaohing chlorides, estimation of the 
available chlorine in (Royer), A., ii, 
581. 

Blende, oxidation of (Helbronner and 
Rudolfs), A., i, 706. 

Blood, effect of poisons on the absorp- 
tion spectrum of (Lewin and 
Stenger), A., ii, 414. 
effect of radium emanation on (Hau- 
enstein), a., i, 80. 
condition of electrolytes in (Neu- 
hausen), A., i, 891 ; (Neuhauskn 
and Marshall), A., i, 1085. 
viscosity of, in relation to the dis- 
tribution of cholesterol and of uric 
acid between plasma and corpuscles 
(Rouzaud and ThiAry), A., i, 
394. 
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Blood, osmotic resistance and phos* 
phatides of (Brinkman), A. , i, 1086 . 
increased supply of, during muscular 
activity (Harris), A., i, 696. 
effect of profuse perspiration on (Wil* 
BRAND), A., i, 79. 

chemistry of (Egerer-Skham and 
Nixon), A., i, 305. 
in pregnancy (Killian and Sher- 
win ; Caldwell and Lyle), A., 
i, 489. 

acetone substances in, after injection 
of adrenaline (Hubbard and 
Weight), A., i, 288. 
in diabetes (Fitz), A., i, 192. 
neutralisation of acids by (Kenna- 
way and McIntosh), A., i, 788. 
effect of ether ancesthesia on the 
acid-base balance of (van Slyke, 
Austin, and Cullen ; Stehlk, 
Bourne, and Barbour), A., i, 
1086. 

amino-acids in (Costantino), A., i, 
181 ; (Abderhaldbn), A., i, 287 ; 
(Ok ada and Hayasiii), A., i, 483. 
ammonia in (Nash and Benedict), 
A., i, 191 ; (Nash), A., i, 483. 
calcipm in (Mazzocoo), A., .i, 788, 
891 ; (van Paassen), A., i, 
1208. 

of the new-born (Jones), A., i, 80. 
distribution of calcium, magnesium, 
potassium and sodium in (Kramer 
and Tisdall), A., i, 1087. 
carbon dioxide equilibrium and hydro- 
gen-ion concentration in (War- 
burg), A., i, 788. 

effect of potassium cyanide on cata- 
lase in (Welker and Bollman), 
A., i, 192. 

distribution of chlorides in (Mukai ; 
van Cueveld ; Norgaard and 
Oram), A., i, 287; (Muresanu), 
A., i, 260 ; (Dischk), A., i, 1086. 
distribution of chlorine in (Siebkck 
and Hackmack), A., i, 1208. 
chloroform in, after death (Gibson 
and Laidlaw), A., i, 3218. 
cholesterol derivatives in (Lifschutz), 
A., i, 392. 

coagulation of (Funck), A., i, 290; 
(Heller), A., i, 291 ; (Stuber 
and Funck), A., i, 393 ; (Pick- 
ering and Hewitt), A., i, 393, 
1208. 

effect of carbon monoxide, illumin- 
ating gas and benzene on (Forbes 
and Hompe), A., i, 483. 
effect of alkaline earth chlorides on 
(Lehmann), A., i, 892. 
by eupliylline (Meissner), A., i, 
193. 


Blood, action of nucleic acids on 
(Doyon), A., i, 82, 1087. 

■ action of phosphatide* on (Zunz 
and La Barrs), A., i, 697. 
presence of cyanic acid in (Nicloux 
and Welter), A., i, 789. 
enzymes in (Compton), A., i, 392, 
1087 ; (Bach and Zubkowa), A., 
i, 393 ; (Fingus8EN), A., i, 393. 
transformation of the fat in (Lif- 
hOflfiTz), A., i, 392. 
action of germanium oxide on (Ham- 
mett, Nowkky, and Muller), A., 
i, 1086. 

physical chemistry of haemoglobin in 
(Brown and Hill), A., i, 1199. 
preparation of histidine from (Dem- 
janovski), A., i, 1052. 
distribution of hormones and drugs in 
(Schaeppi), A., i, 290. 
reaction of, uith nascent hydrogen 
peroxide (PatzaUbr), A., ii, 172. 
inorganic ions in, in tetany (Gross 
and Underhill), A., i, 1210. 
lipoids of in tuberculosis (Henning), 
A., i, 963. 

nitrogen constituents of, in chronic 
nephritis (Williams), A., i, 401. 
inorganic phosphates in (Lehman), 
A., i, 191. 

effect of pilocarpine on the composition 
of ( Bounstein ami Vogel), A., i, 80. 
proteins of, and their part in the 
transport of carbon dioxide (Au- 
senda), A., i, 1209. 
action of purine diuretics on the con- 
centration of (Nonnenbruch), A., 
i, 79. 

distribution of quinine in (Rona and 
Bloch), A., i, 290. 
haemolysis of, by quinine (Luger), 
A., i, 81. 

action of salvarsan on the serum and 
corpuscles of (Kritsohkvsky), A., 
i, 394. 

effect of administration of sodium 
chloride on (Samson), A., i, 82. 
sugar in (Cammidge, Forsyth, and 
Howard), A., i, 81 ; (Falta 
and Richter-Quittnrk), A., i, 
696; (Rosenberg), A., i, 789; 
(Stasiak), A., i, 1208. 
in narcosis and disease (Chant- 
raine), A., i, 192. 
action of adrenaline on (Petenyi 
and Lax), A., i, 408. 
effect of amino-acids and fatty acids 
on (Pollak), A., i, 483. 
effect of carbon dioxide on (Bin- 
sw anger), A., i, 962. 
action of phosphates on (Elias and 
Weiss), A., i, 1085. 
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Blood, effect of sugar injection on 
die sugar content and the white 
corpuscles of (Moraczewski and 
Lindner), A., i, 402. 
arterial and venous, distribution of 
sugar in (Henriqves and Ege), A., 
i, 101 » (Turban), A., i, 482. 
capillary and venous, sugar distribu- 
tion in (Neuwirth and Kleiner), 
A., i, 1208. 

fate of sulphides in (Haggard and 
Charlton), A., i, 287. 
distribution of urea in (Etienne and 
V it rain), A., i, 963. 
distribution of uric acid in (Theis and 
Benedict), A., i, 82; (Chauf- 
fard, Brodin, and Grigaut), A. , 
i, 1086. 

free and bound water in (Neubauskn), 
A., i, 696. 

morphological changes of (Penti- 
malli), A., i, 302. 

defecation of, for the estimation of 
carbamide (Ionescu), A., ii, 596. 
respiratory changes in (Austin, 
Cullen, Hastings, McLean, 
Peters, and van Slyke ; Peters, 
Cullen, and Austin), A., i, 1207. 
calves', concentration of proteins in 
(Howe), A., i, 1084. 
effect of ingestion of colostrum on 
(Howe), A., i, 80. 

of children in tetany, calcium in 
(Robles), A., i, 192 
dogs’, lactic acid in (Hastings), A., i, 
81. 

human, hydrogen-ion concentration 
in (Bancroft, Boor, Hill, 
Parsons, and Shoji), A., i, 
891. 

partial pressure of oxygen in (Bar- 
CROFr and Nagarashi), A., i, 
890. 

reducing power of (Cooper and 
Walker), A., i, 1084. 
uric acid in (Morris and Macleod), 
A., i, 892. 

shed, acid-production in (Evans), A., 

i, 890. 

reaction of (de Corral), A., i, 79; 
(Conway and Stephen), A., i, 892. 
Blood deteetion and estimation 
analysis of (Richier-Quittner), A., 

ii, 240, 407 ; (Pincussen and 
Floros; Pincussen and Mom fee- 
batos-Floros), A., ii, 408 ; (Folin 
ami Wu), A., ii, 540 ; (Folin), A., 
ii, 596 ; (Utz), A., ii, 800. 

analyses. of the corpuscles and plasma 
of (Wu), A., i, 483. 
analysis of gases of (Meier and 
Kkonig), A., i, 191. 


Blood deteetion and estimation " 
collection and analysia of (Austin, 
Cullen, Hastings, McLean, 
Peters, and van Slyke), A., i, 
1207. 

detection and estimation of, in urine 
(Jorannessen), A., ii, 724. 
estimation of acetone substances in 
(Hubbard), A., ii, 234. 
estimation of fatty aoids in (Bloou, 
Pelkan and Allen), A., ii, 593. , 
estimation of amino-acids in (Petit- 
jean), A., ii, 536. 

estimation of ammonia in (Gad* 
Andresen), A., ii, 523. 
estimation of bilirubin in (Holzer and 
Mehner), A., ii, 799. 
estimation of calcium in (Wwss ; 
Clark), A., ii, 227 ; (Ling and 
Bushill), A., ii, 587. 
estimation of carbon monoxide in 
(Sayers and Yant), A., ii, 868. 
estimation of chlorides in (Friend), 
A., ii, 389 ; (Petschachrr ; 
Isaacs), A., ii, 716. 
estimation of creatine and creatinine 
in (Behre and Benedict), A. , i, 789. 
estimation of ethyl alcohol in (Wid- 
mark), A., ii, 789. 
estimation of fibrin in (Gram), A., ii, 
240. 

estimation of fibrinogen in (Gram), 
A., i, 288 ; (Leendertz and Gro- 
melski), A., ii, 798. 
estimation of gases in (van Slyke 
and Stadie ; Stadie), A., ii, 78. 
apparatus for estimation of gases in 
(van Slykp), A., ii, 158. 
estimation of hydrogen ions in (Lind- 
hard), A., ii, 240. 

estimation of hydrogen carbonate and 
hydrogen ions in plasma and ^VAN 
Slyke ; Cullen), A., ii, 672. 
estimation of iron in (Brown), A., ii, 
319. 

estimation of lecithin in (Randles 
and Knudson), A., ii, 719. 
estimation of lipoids in (Lxmeland), 
A , ii, 666. 

estimation of magnesium in (Denis), 
A., ii, 659. 

estimation of non-protein nitrogen in 
(Ponder), A., ii, 583; (Richtkr- 
QuiTTNERand Hoenunger), A., ii, 
717. 

estimation of the oxygen*eombining 
power of (Lundsgaard and M5l- 
leu), A., ii,»724. 

estimation of phenols in (Pelkan), 
A., ii, 899. 

estimation of phosphoric acid in 
(Bloor), A., ii, 84. 
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Blood detection and estimation:— 
estimation of proteins in (Hows). A., 
ii, 171, 172. 

estimation of proteins and nitrogen 
in (Bierry and Moquet), A., ii, 
886 . 

estimation of sugar in (Rosenberg), 
A., i, 482 ; (Guy), A., ii, 94 ; (Tbr- 
vaert), A., ii, 166; (Reist), A., 
ii, 823 ; (Stepp), A., ii, 592 ; 
(LABBfc, Nbpveux, and Nomidis), 
* A., ii, 663 ; (Ernst and Weiss), A., 

ii, 724 ; (Csonka and Taggart), A., 
ii, 879. 

estimation of sulphates in (Denis), 
A., ii, 225. 

estimation of urea in (Nioloux 
and Welter), A., ii, 170 ; (Gad- 
Andresen), A., ii, 536. 
ureometer for estimation of urea in 
(Clogne), A., ii, 237. 
estimation of uric acid in (Guild- 
aumin), A., ii, 170; (Grigaut ; 
Benedict), A., ii, 405 ; (Pucher), 
A., ii, 668. 

estimation of uric acid and urates in 
(Bauman and Keeler ; Guillau- 
min), A., ii, 796. 

Blood-corpuscles, effect of narcotics on 
the charge on (Meier and Kronig), 
A., i, 191. 

agglutination and sedimentation of 
(Starlinger; RuNNsrEOM), A., i, 
289. 

volume curve of, in hypertonic solu- 
tions (Takei), A., i, 289. 
stability of suspensions of (Brinkman 
and Wastl), A., i, 289. 
effect of extirpation of glands on the 
development of (Asher and Mat- 
sumo), A., i, 298. 

permeability of, for dextrose (van 
Creyeld and Brinkman), A., i, 
192. 

haemolysis of, by eosin (Schmidt and 
Norman), A., i, 892, 
fixation of quinine by (Roka and 
Block), A., i, 484. 
red, colloidal structure of (Hattori), 
A., i, 192. 

osmotic resistance curves of (Ham- 
burger), A., i, 606. 
permeability of (Wiechmann), A., 
i, 80, 289. 

influence of potassium and radio- 
active substances on the oxidation 
velocity of (Ellinger), A., i, 
288. 

human, dextrose content of (Bonn- 
igsr), A.,i, 606. 

white, glycogen content of (de Haan), 
A., i, 484. 


Blood-corpusolei, estimation of non- 
haemoglobin nitrogen in (Schoen), A., 
i, 484. 

Bipod-louse. See Schizoneura lanigera. 

Blood-pigments (KtisTXR and Gerlach), 
A., i, 596 ; (Kustkr), A., i, 884. 

Blood-plasma, combination of, with 
carbon dioxide (Taistra; Chanu- 
tin), A., i, 288. 

sugar in, in relation to sugar in cere- 
Drospinal fluid and aqueous humour 
(de Haan and van Creyeld), A., 
i, 295. 

human, flocculation of (Starlinger), 
A., i, 288. 

estimation of phosphates in (Denis 
and v. Meysenbug), A., ii, 5$4. 
estimation of inorganic phosphorus in 
(Myers and Shevky), A., ii, 455. 

Blood pressure, effect of adrenaline on 
(Richaud), A., i, 891. 

Blood-serum, ultra-violet absorption 
spectra and optical rotation of the 
proteins of (Lewis), A., ii, 245. 
buffer systems in (Doisy, Eaton, and 
Chouke), A., i, 963. 
calcium in, in pregnancy (Mazzocco 
and Moron), A., i, 892. 

Blood-serum, cholesterol in (Straubs 
and Schubardt), A., i, 1209. 
isolation of the coagulating enzyme 
from (Blbibtreu), A., i, 1084. 
colloidal equilibrium of (Fischer), A., 
i, 1209. 

action of soaps with (Jarisch), A., i, 
1087. 

estimation of atropine in (van her 
Heyde), A., ii, 669. 
estimation of globulins in (Henley), 
A., ii, 671. 

estimation of indican in (Snapper 
and van Vloten), A., ii, 793. 
estimation of salicylic acid in (Hebis- 
sey), A., ii, 880. 

Blood-vessels, action of calcium and 
potassium ions on (Hamburger), A., 

l, 606. 

Blumea Afalcomii, essential oil from 
(Simonsen and Rau), T., 876. 

Body fluids, physical chemistry of 
(RusznyJLk and Het£nti), A., i, 
291. 

sulphates and sulphurio acid in 
(Heubner and Meyeu-Bisch), A., 
i, 291. 

Boiling point, relation of melting point 
to (Lorenz and Here), A., u* 739. 
relation between melting point, critical 
temperature and (Prud’homme), 
A., ii, 349, 

Boldo leaf oil, constituents of (Roure- 
Bertrand Fils), A. i, 846. 
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Bon® fat, analytical constants of 
(Eokart), A., 1 , 967. 

Borneol, preparation of (Fabriques de 
Produits chimiques de Thann 
et de Mulhousr), A., i, 560. 
from pinene hydrochloride (Vavon 
and Behton), A., i, 943. 

Borneole&rboxylie acids (Bredt), A., i, 
937. 

w- and wo-Bornyl chloride, equilibrium 
of camphene hydrochloride with 
(Mekrwein, van Emstkr, and Jous- 
sen), A., ii, 751. 

Bornylcne, preparation of (Meerwein 
and Joussen), A., i, 1042. 

Bornyliemioarbaxide (Neighbors, Fos- 
ter, Clark, Miller, and Bailey), 
A., i, 881. 

Boric acid. See under Boron. 

Boroaoetio acid, hydroxyanthraquinone 
esters of (Dimroth ana Faust), A., i, 
166. 

Boron, atomic weight of (Baxter and 
Scott), A., ii, 285 ; (HOnigschmid 
and Birckenbach), A., ii, 641. 

New Zealand, isotopes of (Moniio), 
T., 986. 

Rontgen rays from (Hughes), A., ii, 
184 j (Holtsmark), A., ii, 543. 

Boron alloys with carbon and iron 
(Vogel and Tammann), A., ii, 852. 

Boron nitride, reaction of, witli metallic 
oxides (Sborgi and Nasini), A., ii, 
564. 

fnoxide, phosphorescence of hydrated 
(Tiede and Wulff), A., ii, 245. 
Borio acid, organic phosphors of 
(Tiede, Wulff, and Ragoss), A., 
ii, 8 ; (Tomaschek), A., ii, 763. 
effect of hydroxy-organic com- 
pounds on the hydrogen-ion con- 
centration of (Rimbach and Ley), 
A., ii, 342. 

and ita salts, complex compounds 
of, with fructose and with mann- 
itol (GiLtfouR), Tj, 1333. 
action of, on mannitol (Dubrisay), 
A., i, 1110. 

hydroxyanthraquinone esters of 
(Dimroth and Faust), A., i, 
155. 

estimation of (STRECKERand Kann- 
atpel), A., ii, 784. 
estimation of, in presence of phos- 
phoric acid (Kolthoffj Deerns), 
A., ii, 867. 

Borates (Sborgi and Ferri), A., ii, 
568, 764. 

• dissociation and hydrolysis of, in 
solution (Menzel), A., ii, 345. 
Polyborates (Rosenheim and Leyrer), 
A., ii, 50. 


Boron 

Hexahydrodioxydiboron, potassium 
salt (Ray), T., 1088. 

Boron organic compounds, preparation 
of (Krause and Nitsohe), A., i, 
22 . 

trialkyls (Krause and Nitsche), A., 
i, 22. 

mono- and di-phenyl fluorides and tri- 
phenyl (Krause and Nitsche), 
A., i, 694. 

Brain, constituents of (Shimizu), A., i, 
85. 

phosphosulphatidcs and lecithin from 
(Frankel and Gilbert ; Frankel 
and Kasz), A., i, 294. 
zinc and copper compounds in 
(Bodansky), A., i, 194. 

Brass, protection of, from corrosion 
(Manley), A., ii, 840. 
estimation of antimony in (Evans), 
A., ii, 231. 

red, estimation of antimony and tin 
in (MOck), A., ii, 722. 

Brassidic acid, ethyl ester and 
anhydride of (Holde and Schmidt), 
A., i, 982. 

woBrazilein, synthesis of (Crabtree 
and Robinson), T., 1033. 

Bridge linkings, rupture of (Wahl), 
A., i, 653. 

Bromates. See under Bromine. 

Brometone. See tert. -Butyl alcohol, 
Jnbromo-. 

Bromic acid and Bromides. See under 

Bromine. 

Bromination of organic acids (Ward), 
T., 1161. 

Bromine, atomic weight of (Moles), 
A., ii, 141 ; (Baxter), A., ii, 370. 
spectrum of the vapour of (Hi baud), 
A., ii, 3. 

solid, vapour pressure of (HenglEIN, 
v. Rosenberg, and Muohlinski), 
A., ii, 760. 

water, action of, on indene (Read and 
Hurst), T., 2550. 

* Hydrobromic add, heats of neutralisa- 
, tion of (Richards and Rowe), 
A., ii, 425. 

gaseous, density of (Moles), A., ii, 
140. 

Bromides, retention and excretion of, 
in the organism (Baur and 
Oppenheimer), A., i, 968. 
estimation of, with silver nitrate 
(Kolthoff), A., ii, 681. 
estimation of chlorides and, in 
presence of iodides (Kolthoff), 
A., ii, 79. 

Bromic acid, estimation of (Kikuchi), 
A., ii, 619. 
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Bromine 

Bromates, reflection spectra of 
(Schaefer and Schubert), A., ii, 
180. 

Bromine organio compounds, preparation 
of, without production of hydrogen 
bromide (Gupta and Thorpe), T. f 
1896. 

Bromine estimation 

estimation of, in animal tissues 
(Damiens), A., ii, 79. 

Bromoform, vapour pressure of mixtures 
of ethyl ether aud (Dolezalek and 
Schulze), A., ii, 118. 
action of, on magnesium alkyl haloids 
(Binaghi), A., i, 1002. 

Brownian movement, theory of (Jageb), 
A., ii, 30. 

Brucine kexosophosphate (Neubeeg and 
Dalmkb), A., i, 920. 

Bruoinesulphonic acid, quinols and quin- 
ones from, and their derivatives 
(Leuchs and Frickbr), A., i, 677. 

isoButaldehyde, n-bromo-, action of 
sodiornalonic ester with (Feanke 
and Grobger), A., i, 808. 

Butane, a8&-Jrmmino-, salts of (Win- 
i) aus, Dorrie8, and J ensen ), A. , i,60. 
/5-brtmio- and jB-chloro-hydroxy- 
(Fourneau and Puyal), A., i, 639. 
o-chloro-B-hydroxy- (Helferich and 
Speidel), A., i, 6. 

cycfoButane-1 -carboxylic acid, 1-hydr- 
oxy-, pyrogenic decomposition of, and 
its anhydrides (Demjanov and 
Dojarenko), A., i, 1161. 

cyc/oButane-l:l-dicarboxylamide (In- 
oold, Sako, and Thorpe), T., 1191. 

cyc/oButane- 1 : 1 -dicarboxylbromoamide 
(Ingold, Sako, and Thorpe), T., 1191. 
Bntane-ay-diol-aB-dioarboxylic acid, and 
its salts and derivatives (Ingold), 
T., 2694. 

d-cyc&Butanejpmrtiydantoin (Ingold, 
Sako, and Thorpe), T., 1191. 

n/c/oButanone, preparation of ( Demjanov 
and Dojarenko), A., i, 1161. 

A*-Butene-a$-dio&rboxylic-/9-aoetic 
acids, and their silver salts and deriv- 
atives (Farmer), T., 2019. 

A "Butene-aS-dicarboxylie- j8 -malonic 
acid, ethyl esters, and sodium salt 
(Farmer), T., 2017. 

A<*-Buten-y-ol, properties of (Baudreng- 
hien), A., i, 710. 

JButenonitriles (Bruylants), A., i, 817, : 

/8-Butoxybutyronitriles (Bruylants), 
A., i, 924. 

7-n-Butoxy-7:12-dihydro-7-bensophen- 
arsaiine (Lewis and Hamilton), A., 
i, 188. 

cxxii. ii. 


6-7i- and -iso-Butoxy-2-methylquinoline, 

and its ethiodide (Gutbkunst and 
Gray), A., i, 951. 

Butter, fatty acids of (Frog and 
Sohmidt-Nielsen), A., i, 494. 
detection of coconut oil in (Muttblet), 
A., ii. 236. 

isoButylacetonylmalonio acid, ethyl eater, 
aud its phenylhydrazone (Gault and 
Salomon). A., i, 428. 

ft-Butylalanine. See a-Methyl-nhexoic 
acid, a-amino-. 

rc-Butyl alcohol (Tsujimoto and To- 
yama), A., i, .297. 
preparation of (GrOnbtein), A., i, 
112 . 

chlorination of (Gault and Guille- 
met), A., i. 910. 

woButyl alcohol, solubility of, in water 
(Michels), A., ii, 486. 

tcvt. -Butyl alcohol, Jribromo-, and tri- 
cliloro-, benzoyl and nitrobenzoyl 
esters (Aldrich and Blanner), A., 
i, 910. 

n - and iso-Butylammonium rutheni- 
pentabromides (G utbier and Krauss), 
A., i, 16. 

dl-pse-c. -Butylaniline, resolution of 
(Glattfield and Wertheim), A., i, 
385. 

5-u-Butylbarbiturio acid, and 5-bromo-, 
ethyl ester (Dox and Yoder), A., i, 
808. 

5-s^c. -Butylbarbiturie acid (Dox and 
Yoder), A., 1 , 817. 

woButylboric acid (Krause and 
Nitsche), A., i, 22. 

Butylrftchloroarsine (Quick and 
Adams), A., i, 601. 

Buohu-camphor, preparation of (Asa- 
iiina and Mituhori), A., i, 667. 

Buokwheat, glutencasein of (Kiesel), 
A., i, 412. 

Buffer solutions (van Slyke), A., i, 
893. 

for colorimetry (Acree, Mellon, 
Avery, ani Slagle), A., ii, 
157. 

systems in blood-serum (Doisy, 
Eaton, and Chouke), A., i, 963. 

Bufotalan (Wieland), A., i, 200. 

Bufotalidin (Wieland), A., i, 200. 

Bufotalin, and its acetyl derivative 
(Wieland), A., i, 200. 

Bufbtalone (Wieland), A„ i, 200. 

Bufotoxin (WielanI) and Alles), A., i, 
784. 

Burner, rotary (Lockemann), A., * ii, 
43. 

Butadiene, formation of, from ethylene 
(Zanetti, Suydam, and Offner), 
A., i, 977. 

46 
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Butaldehyde, preparation of (Grun- 
stein), A., i, 112 ; (Adam and 
Lego), A., i, 222. 

n-Butyl-iW'-dimethylmalonamide (Dox 
and Yoder), A., i, 808. 

A^-Butylene, action of selenium chloride 
ou (Booiid and Cope), A., i, 421. 

A«-Butylene, 7 -chloro-(BAUDRENGHiEN), 
A., i, 710. 

a-iodo- (Kaufmann and Schweitzer), 
A., i, 214. 

AP-Butylene, a-bromo-, and a-chloro- 
(Baudrenghien). A., i, 710. 

woButylene-a 777 / -tetracarboxylic acid, 
ethyl ester (Ingold and Nickolls), 
T., 1643. 

woBntylene-« 77 / -trioarboxylic acid, and 
it3 ethyl ester (Ingold and Nickolls), 
T.» 1644. 

Butylhydroxymalonic acid, /8-hydroxy-, 
and its barium salt (Helfeuich and 
Speidel), A., i, 7. 

7 - isaButylidenemalonolactone, ethyl 

ester (Franks and Grokger), A., i, 
808. 

sec. -Butylmalonamide (Dox and Yoder), 
A., i, 816. 

tt-Butylmalonio acid, and bromo-, de- 
rivatives of (Dox and Yoder), A., i, 
808. 

sec. -Butylmalonic acid, methyl ester 
(Dox and Yoder). A., i, 816. 

c^oButylmethyldimethylamine, and its 
salts (Demjanov and Dojarenko), 
A., i, 997. 

woButyl methyl ketone, a-chloro-j8- 
hydroxy -{mesityl oxide chlorohydrin) 
(Pasturkau and Bernard), A., i, 
717. 

rfZ-p-scc.-Butylphenylhydrazine, and its 
derivatives (Glattfield and Weii- 
theim), A., i, 386. 

tert. -Butyl propyl ketone (Leroide), A., 
i, 216. 

8- n-Butylthiol-3-phenyl-5-aiiilino- 

methylene-4-glyoxalone (Da ins, 

Thompson, and Asendorf), A., i, 
1186. 

Butyranilide, tfWbromo- (van Peski), 
A., i, 106. 

isoButyrhydroxamio acid, and its salts 
and derivatives (Jones and Scott), 
A., i, 464. 

Butyric acid, preparation of (Adam and 
Legg), A. , i, 222. 

formation of, by fermentation (Neu- 
berg and Arinstein), A., i, 91. 
oxidation of, by hydrogen peroxido 
(Witzemann), A., i, 6. 
estimation of, in mixtures with 
acetic acid (Notenbaart), A., i, 
791. 


n-Butyric acid, a-amino-, and its de- 
rivatives (Curtius and Sieber), A., 
i, 723. 

/8-liydroxy-, estimation of (Hub- 
bard), A., ii, 234. 

cM-Butyric aoid, cvy-dthydroxy-, pre- 
paration and resolution of (Glatt- 
field and Sander), A., i, 318. 

woButyric acid, a-hydroxy-, action of 
thionyl chloride on (Blaise and 
Montagne), A., i, 716. 

Butyrolaotone, cliloro-, and its acetal 
(Carriers), A., i, 319. 

Butyrophenol, tnbromo- (van Piski), 
A., i, 106. 

woButyryl chloride, a-chloro-, and its 
anilide (Blaise and Montagne), A., 
i, 716. 

tsoButyryloxyrsc/butyryl chloride, «- 
chloro-, aud its anilide (Blaire and 
Montagne), A., i, 716. 

n-Butyrylsulphuric acid (van Peski), 
A., l, 106. 

Bysiropogon canus, constituents of 
(Whelan), A., i, 847. 


C. 

Gacotheline, preparation aud derivatives 
of (Leuciis, Osierburg, and 
Kaehrn), A., i, 362. 
degradation of, by bromine, and its 
derivatives (Leuciis, Mildbrand, 
and Leuciis), A., i, 1062. 
colour reactions of (Leuchs and 
Kaehrn), A., i, 463. 

Cactus alkaloids (Spath), A., i, 163, 
567 ; (Spath and Ruder), A., i, 862. 

Cadalene, and its synthesis and deriva- 
tives (Ruzjcka, Meyeii, and Min- 
gazzini), A., i, 660 ; (Kuzicka and 
Seidel), A., i, 662. 
methylisopropykaphthalenes from 
(Ruzicka and Mingazzini), A., i, 
1001. 

Cade oil from Juniper us oxycedrut 
(Huerre), A., i, 606. 

Cadmium, band spectrum of (HulthAn 
and Bengtsson), A., ii, 677. 
fluorescence of the vapour of (van 
der Lingen), A., ii, 181. 
heat of solution of, in hydrochloric 
acid (Richards and Tamaru), A., 
ii, 475. 

rate of solution of, in ferric alum 
(Collenberg and Bodfokss), A., 
ii, 431. 

solubility of lead in (Di Capua), A., 
ii, 576. 

reductions with, in volumetric analysis 
(Treadwell), A., ii, 780, 788. 
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Cadmium alloys with magnesium (Guil- 
let), A., ii, 570. 

heat of formation of (Biltz and 
Hoiiorst), A., ii, 350. 
with mercury, use of, in analysis 
(Kak6), A., ii, 529. 

Cadmium iodide, crystal structure of 
(Bozokth), A., ii, 851. 
nitrate, mixed crystals of calcium 
nitrate and (Hasselblatt). A., ii, 61. 
nickel nitiites, complex (Cuttica), 
A., ii, 449. 

alkali selenates (Tutton), A., ii, 502. 
sulphate, specific heat of (Cohen and 
Moesveld), A., ii, 347. 

Cadmium organic compounds : — 
dimethyl, preparation of (de M ah leu), 
A., i, 240. 

Cadmium estimation:— 

estimation of, volumetrically, with 
ferrocyanides (Treadwell and 
Chervrt), A., ii, 786. 

Cadmium cells. See Cells. 

Caesium, absorption spectrum of (Lind- 
say), A., ii, 599. 

induction spectrum of (Dunoyer), 
A., ii, 729. 

photoelectric effect in the vapour of 
‘(Williams and Kunz), A., ii, 809. 
density of, at absolute zero (Herz), 
A., ii, 289. 

Caesium silver gold bromides (Suschnig), 
A., ii, 514. 

chloride, use of, in microcheinistry 
(Ducloux), A., ii, 77. 
auiic chlorides, complex (Wells), A., 
ii, 449, 514. 

Caesium detection :— 
detection of (Missenden), A., ii, 658. 
Caffeine, chloroform extraction apparatus 
for (Schaap), A., ii, 797. 
in the blood and urine after parenteral 
administration (Loeb), A., i, 706. 
excretion of, in urine (Friedbekg), 
A., i, 88. 

in urine after tea and coffee drinking 
(Okushima), A., i, 703. 
estimation of, with silicotungstic acid 
(Azadian), A , ii, 237. 

Caloite, equilibrium of aragonite with, 
in aqueous solution (Backstrom), 
A., ii, 849. 

Calolom, exploded -wire spectrum of 
(Saw’yer and Becker), A., ii, 803. 
vajK)ur pressure of (Pilling), A., ii, 
291. 

and its alloys, absorption of nitrogen 
by (Ruff and Hartmann), A., ii, 
877. 

Calcium alloys with mercury, electrolytic 
preparation of (Neuhausbn), A., ii, 
648. 


Calcium salts, antagonism of potassium 
salts and (Spiro), A., i, 85. 
fixation of, by animal tissues (Frxudkn- 
berg ana Gyorgy), A., i, 87, 291, 
299, 608. 

distribution of, in blood (Jones), A., 

i, 80; (Mazzocco), A., i, 788, 891; 
(Kramer and Tihdall), A., i, 
1087 ; (van Paassen), A., i, 1208. 

in blood of children with tetany 
(Robles), A., i, 192. 
in blood serum in pregnancy (Maz- 
zocco and Moron), A., ii, 892. 
metabolism of. See Metabolism, 
precipitation of, in the presence of 
hydroxyl ions (Mattson), A., i, 
800. 

Calcium carbide, preparation of (Bo- 
TOLF8KN), A.„i, 1107. 
carbonate, solubility of, in water 
(Osaka), A., ii, 830. 
precipitation of, to resemble mother- 
of-pearl (ClEment and RiviEre), 
A., ii, 500. 

estimation of alkali in, by the 
A.R. method (Singleton and 
Williams), A., ii, 527. 
chlorite (Levj), A., ii, 667. 
haloids, ammonia compounds of 
(Huttig), A., ii, 849. 
hydroxide, colloidal (v. Glasenapp), 
A., ii, 848. 

nitrate, crystal structure of (Vegard), 
A., ii, 503. 

mixed crystals of cadmium nitrate 
and (Hasselblatt), A., ii, 61. 
oxide, precipitation of, with ferric 
oxide (Charriou), A., ii, 163. 
phosphate, liquid crystals of (Gau- 
bert), A., ii, 445. 

phosphates, equilibrium of foimation 
of, and their solubility (Dieckm ann 
and Houdremont), A., ii, 292. 
silicides (Wohler and Muller), A. 

ii, 293. 

sulphate, equilibrium of sodium carb- 
onate and (Syrkin), A., ii, 699. 
See also Gypsum, 
tungstate (Smith), A., ii, 774. 

Caloium organic compounds 
cyanide, pure, preparation of (Pin- 
cass), A., i, 532. 

Calcium estimation : — 
estimation of (Laidlaw and Payne), 
A., ii, 786. 

estimation of, volumetrically (V0 r- 
theim and van Bers), A., ii, 869. 
estimation of, in blood (Weiss ; 
Clark), A., ii, 227 ; (Ling and 
Bushill), A., ii, 587. 
estimation of, in natmal phosphates 
(Meurioe), A., ii, 658. 
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Caloium estimation:— 

estimation of, in presence of magnes- 
ium and phosphates (Shohl), A., 
ii, 895. 

estimation of, in soils (Shedp), A., ii, 
527. 

estimation of, in urine (Shoul and 
Pan ley), A., ii, 395. 

Calcium ammonium (Boiolfsen), A., ii, 
570. 

Calorimeter, continuous flow (Keyes, 
Gillespie, and Mitsukuri), A., ii, 
424. 

Calorimetry, researches on (Vbukade, 
Coops and Hartman), A., ii, 474 , 
(Verkape), A , ii, 740. 
of slow processes (Barry), A., ii, 
478. 

animal (Talstra ; Chanuiin), A., i, 
288; (Lusk and Evenden), A., i, 
292 ; (Atkinson, Rapport, Lusk, 
Sopers i'rom, and Evendbn), A., i, 
966. 

bomb, correction for temperature in 
(E^gstrom), A., ii, 27. 

Calves, blood of. See Blood. 

Camel, colostrum of. See Colostrum. 
Camera inodorata, use of the (Komuuo), 
A., i, 84. 

Campanula rotundifulia , constituents of 
(Springer), A., i, 797. 

Camphene, hydrochloride, preparation of 
(Chemibche .Fabrik auf Ak- 
TIEN VORM. E. Schering), A., i, 
948. 

equilibrium of n - and iso-homy 1 
chlorides with (Meerwein, van 
Emster and Joussen), A., ii, 
761. 

Campheneearboxylic acids, and their 
salts and derivatives (Bredt), A., i, 

937. 

Camphene glyool, chlorohydrin of 
(Dei ceuf), A., i, 327. 

Camphenilone group (Komppa and Ros- 
ohier), A., i, 1167. 

Camphenilylxanthic aeid, methyl ester 
(Komppa and Robchirr), A., i, 1167. 
p-Camphocarboxylic acid (Bredt), A., i, 

938. 

irarw-a-Campholanamide (Kleucker), 
A., i, 736. 

dl-cti- and- tram- a-Campholanio acids, 
and their derivatives (Kleucker), A., 
i, 736. 

Campholie aeid, hydroxy- (Palfray), 
A., i, 548. 

fcoGampholio acid, and bromo- and their 
salts and derivatives (Rupe and 
BRrELLMANN), A., i, 1017. 
tfi-ttaCampholic aeid, derivatives of 
(Kleucker), A., i, 736. 


a-Campholytic aeid, intra annular tauto- 
rneri^m of (Ohandraskna, Ingold, 
and Thorpe), T., 1542. 

Camphopropan js-ol, and its phenylure- 
thane (Haller and Ramart-Luoas), 
A., i, 400, 

Camphor, and a-bromo-, rotation of, in 
various solvents (Wbtterfors), 
A., ii, 247. 

equilibrium of ethyl alcohol, water 
and (Schrringa), A., ii, 535. 
equilibria of phenols with (Kremann 
and Odelga), A., i, 159. 
analysis of preparations of (FRAN 9018 
and Luce), A., ii, 667. 
d Camphor, catalytic reduction of 
(Komatsu and Masumoto), A., i, 
752. 

Camphor, bromo*, estimation of (Eaton), 
A.,ii, 326. 

a'-bromo- (Lowry, Steele, and 
Burgess), T , 633. 

Camphor oil, constants of (GattefossA), 
A., i, 1167. 

Camphor-j 8 -allylaminoethylimide, and 
its hydro bromide (Society of 
Chemical Industry in Basle), A., i, 
255. 

Camphor-0-aminoethylimide, and its 
hydrobromide (Society of Chkmioal 
Inpusiry in Basle), A., i, 255. 
Camphor-jS-bromoethylimide (Society 
of Chemical Industry in Basle), 
A., i, 255. 

Camphor-0-chloroethylimide (Society 
of Chemical Industry in Basle), 
A., i, 255. 

Camphor /3-diethylaminoethylimide, and 

its hydrobromide (Society of 
Chemical Industry in Basle), 
A., i, 255. 

Camphor-jS-dimethyl&minoethylimide, 

and its hydrobiomide (SOCIETY OF 
Chemical Industry in Basle), 
A., i, 255. 

a-Camphordioxime, nickel compound 
(Bigiavi), A., i, 353 
Camphoreini (Singh, Rai, and Lal), 
T., 1421. 

Camphoreosin. See Resorcinolcamphor- 

ein, telrahromo 

Camphor-B-hydroxyethylimide (Society 
of Chemical Industry in Basle) 
A., i, 255. 

Camphoric aeid, preparation of deriva- 
tives of (Society of Chemical 
Industry in Basle), A., i, 254 ; 
(Faust), A., i, 748. 

Camphoric anhydride, action of jD-cresol 
with (Krishna), T., 255. 

Camphor imine nitrite (Kleucker), 
A., i, 736. 
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Camphor- jS-jdperidylethylimide , and its 
hydrobromide (Society of Chemical 
INDUSTRY in Basle), A., i, 255. 

Camsellite, from British Columbia 
(Ellswobth and Poitevin), A., ii, 
304. 

Cancer. See Carcinoma. 

Gandlenut oil. See Lumbang oil. 

Caoatohoue {india-rubber), structure of 
(Olivier), A., i, 45 ; (Kirchhof), 
A., i, 945. 

constitution and hydrogenation of 
(Staudingeu and Fritbchi), A., i, 
1043. 

size of molecules of (Harries and 
Evers), A., i, 357. 
problem of the synthesis cf (Plotni- 
kow), A., i, 419. 

action of concentrated sulphuric acid 
on (Kirchhof), A., i, 562. 
vulcanisation of (Boiry), A., i, 848. 
use of mercaptotliiazoles in (Bruni 
and Romani), A., i, 755. 
analysis of articles made of (Dubosc), 
A., ii, 91. 

vulcanised, estimation of sulphur in 
(Dyer and Watson), A., ii, 656, 
*782. 

Caprifoliaeese, constituents of the beny 
fruits of (Nowak aud Zellner), A., 
i, 615. 

Capsaicin, constitution of (Ott and 
Zimmermann), A., i, 137. 

Capsella bursa, pastor is, use of, as an 
ergot substitute (Wakjcky), A., i, 90/. 

Capsularin, and its derivatives (Saha 
and Choudhury), T., 1044. 

Carbamie acid, ammonium salt, 
equilibrium of formation and 
stability of (Fatjrholt), A., ii, 272, 
747 ; (Wkgsohkider), A., ii, 376 ; 
(Matignon and FrE jacques), A.,ii, 
445, 499. 

Carbamie acid, dichloro-, methyl ester 
(Datta and Chatterjke), A., i, 81 H 

Carbamio acids, formation of azides of 
(Oliveri-MandalA), A., i, 473. 

Carbamio acids, thio*. See Tliio- 
carbamio acids. 

Carbamide (urea), preparation of 
(BADI8CHE AnILIN- A SODA- 
Fabrik), A., i, 992. 
from cyanamide (Farbwerke 
vorm. Mrister, Lucius A 
BrOning), A., i, 993. 
synthesis of (Bailey), A., i, 815. 
from ammonia (Matignon and 
Fr^jacqueb), A., i, 723 ; ii, 272. 
compounds of benzoic acid and 
ObAKA and Ando), A., i, 1127. 
estimation of, with sodium hypo 
bromitp (Warner), T., 2318. 


Carbamide (urea), estimation of, in 
blood (Ionebcu), A., ii, 596. 

See also Urea. 

Carbamide, chloro- (Detibuf), A., i, 

236, 327. 

Carbamides, constitution of (Werner), 
T., 2318. 

Carbamides, substituted, preparation of 
(Albert), A., i, 370 ; (Tan berg 
aud Winkel), A., i, 1009. 
thio-. See Tluocarbamides. 

3: 3- Carbamidebis-6 methoxybensoic acid 
(Hermann), A., i, 1161. 

0- Carbamidobenxenesulphonic acid, and 
its salts and acetyl derivative, potass- 
ium salt (St ott and Cohen), T., 
2042. 

3-Carbamido- 1- o-carboxybensylphtha- 
lazone (Ruggu and Meyer), A., i, 
345. 

3-Carbamido-6-ethoxybenxoio aoid, and 

its ethyl ester, and 8-tlno- (Her- 
mann), A., i, 1151. 

4 Carbamido-l-ethoxynaphthalene, and 

4-thio- (Hermann), A., i, 1151. 

6 Carbamido-2-hydroxy-3-naphthoic 
acid (Froelicher and CJohen), T., 
1660. 

3- Garbamido-4-methoxy benzoic acid 

(Froelicher and Cohen), T., 1656. 

3-Carbamido-6-methoxybensoio acid* 

and its ethyl ester (Hermann), A., i, 

1151. 

Carbamidomethoxynaphthoio acids 

(Froelicher and Cohen), T., 1658. 
^-Carbamidophenoxyacetone, and its de- 
rivatives (Speckan), A., i, 680. 
p-Carbamidopbenoxyacetophenone 
(Speckan), A., i, 580. 
a-j>-Carbamidophenoxybutyrio acid, 

ethyl ether (Speckan), A., i, 680. 
p- Carbamidopbenyl ethyl carbonate and 
diphenylcarbamate (Steckan), A., i, 
580. 

p-Carbamidophenylglyoide ether (Speck- 
an), A., i, 580. 

1 - Carbamido^/opropane-l -carboxylic 

acid, and l-nitroso- (Ingold, Sako, 
and Thorpe), T., 1195. 
^-Carbamido-m-iiilphonic aoid, and its 
salts, and acetyl derivative, potassium 
salt (Scqit and Cohen), T., 2039. 
Carfaaminc cyanides, preparation of 
(Fromm and Wenzl), A., i, 487. 
C&rb&mylazopropane (Neighbors, 
Foster, Clark, Miller, and 
Bailey), A., i, 881. 

Carbanilide, thio-. See Thiocarbanilide. 

and Thomas), T., 2104. 
CarbanilinonitroeiRnama?^ialdoximcs 
(Brady and Thomas), T., 2108* 



ii. 1102 


INDEX OF SUBJECTS. 


Carbasinic acid, riithio-, salts, decom- 
position of, and its thioanhydridc 
(Losanitoh), T., 2542. 

Carbasole, melting and boiling points of 
(Kirby), A., i, 27. 

equilibria of, with nitrobenzenes and 
nitrotoluenes (Kuemann and 
Strzklba), A., i, 176. 

Carbasole, A T -nitroso- (Morgan and 
Read), T., 2712. 

Carbasole series, diazo-reaction in the 
(Morgan and Read), T., 2709. 

Carbaiole-3-azoacetoacetic acid, ethyl 
ester (Morgan and Read), f l., 
2715. 

Carbasole-3-asoimide. See 3-Triuzo- 
carbazole. 

Carbasole-3-axo-fl-naphthol (Morgan 
and Read), T., 2713. 

Carba*ole-3-aio-0-naphthylamine (Mo n- 
oan and Read), T., 2714. 

Carbasole-3-asoresorcinol (Morgan and 
Read), T., 2713. 

Carbasole-o-benzoic acid, and its deriv- 
atives (Eckert, Seidel, and Endleu), 
A., i, 952. 

Carbasole- 3- diaxocyanide (Morgan and 
Read), T., 2714. 

Carbaxole-3-diazoimine (Morgan and 
Read), T., 2712. 

Carbasolc-3-diasonium salts (Morgan 
and Read), T., 2711. 

Carbethoxyaminoaceto -p - anisidide ( H i ll 
and Kelsey), A., i, 1141. 

Carbethoxyaminoaoeto-pchloroanilide 
(Hill and Kelsey), A., i, 1141. 

Carbethoxyaminoaceto-m-toluidide 
(Hill and Kelsey), A., i, 1141. 

m-Carbetboxyamino-p-hydroxyphenyl- 
arsinic acid (Bart), A., i, 1202. 

3 Carbethoxyamino-4-methoxybenzoio 
acid (Fuoelichek and Cohen;, T., 
1656. 

Carbethoxyaminometboxynaphthoic 

acids (Fhoelicher and Cohen), T., 
1658. 

o-Carbcthoxy&minopbcnol, jp-amino- 
(Bart), A., i, 1202. 

S-Carbethoxyaminophenylphosphinic 
acid, and nitro- (Nijk), A., i, 961. 

w-Garbethoxy&minoresacetophenone 
(Sonn and Falkenheim), A., i, 1164. 

o Carbetboxybc&syhnalonamic acid, 
ethyl ester (Davies and Perkin), T., 
2210. 

Carbstboxydibydrosinapic acid. See 
j8-4*Ethylcarbonato-3:5-dimethoxy- 
phenylpropionic acid. 
3tCarbetboxy-8:4-dimethylpyrrole>5‘ 
acetic acid, ethyl ester (Fischer, 
ScHneller, and Zerweck), A., i, 
1056. 


3 -Carbetboxydimcthylpyrroleglyoxylie 
acids, and their ethyl esters ( Fischer, 
Schneller, and Zerweck), A., i, 
1056. 

3 - Carbetboxy -2:4- dimethy lpyr role - 5 - 
glyoxylonitrile (Fischer, schneller, 
and Zerweck), A., i, 1056. 

3- Carbethoxy-2:4-dimetbylpyrryldi- 
phenylcarbinol, and its derivatives 
(Fischer mid Kaan), A., i, 869. 

a-Carbethoxy- 7 -hexolaotone, and 

a-bromo- (Helferioh and Speidel), 
A., i, 7. 

4- Carbethoxy-5-methylpyrrolenyl- 
3 -p-dimethylaminophenylmcthane, 

3-hydroxy- (Kilter, Weber, Maur- 
er, Niemann, Schlack, Schlayer- 
bach, and Willig), A., i, 858. 

4-Carbethoxy-5-methylpyrrolenyl- 
3 -furylmethane, 3-hydroxy - (KOster, 
Weber, Maurer, Niemann, 
Schlack, Schlayekbach, and Wil- 
lig), A., i, 858. 

4-Carbethoxy-5-methylpyrrolenyl- 
3 -^-metboxypheny lmethane, 3-h vdr- 
oxy- (Roster, Weber, Maurer, Nie- 
mann, Schlack, Schlayerbach, and 
Willig), A., i, 858. 

Carbetboxy- jS-pfce&ylpropionio acid, 
a-cyano-, ethyl ester (Davies and 
Perkin), T., *2210. 

Carbides of metalloids, preparation of 
(de Mahleii), A., i, 101. 

Carbinols, and their corresponding 
dienes, physical constants of 
(v. Auwers and Westermann), 
A., ii, 97. 

halochromism of (Skraup and 
Freundlich), A., i, 539. 
optically active, lubricating power of 
(Doubleday), T.,2875. 

Carboceric acid (Tropscii and Kreut- 
zer), A., i, 804. 

Carboccrinic acid (Tropscii and Kreut- 
zer), A., i, 317. 

Carbocyanines, isomeric (Bbaunholtz), 
T., 169. 

Carbodi-imides, condensation of hydro* 
chlorides of, with phenols (Short 
aud Smith), T., 1803. 

Carbodilactic acids, £rithio-, stereoiso- 
meric, and their salts (Holmberg), 
A., i, 1113. . 

Carbohydrates (Brigl), A., i, 1117. 
in dead leaves (Combes and Kohler). 
A., i, 1222. 

acotone and butyl alcohol ferment* 
ation of (Robinson), A., i, 
971. 

reduction of, with hydriodic acid and 
phosphorus (Willstatter and 
Kalb), A., i, 989. 
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Carbohydrates, assimilation of, in 
man (Sakaguchi, Asakawa, and 
Matsuyama), A., i, 699. 
transportation, retention and excre- 
tion of (Folin and Berglund), A., 

i, 487. 

metabolism of. See Metabolism, 
relations between fats and (Muller), 
A., i, 486. 

degradation of, in mnscle (Laquer), 
A., i, 298, 1089. 
sulphates of (Ohlk), A., i, 986. 
benzyl ethers of (Gombrrg and Buoii- 
ler), A., i, 112. 

detection of (Baudiscii and Dkuel), 
A., ii, 664. 

Carboligase (Neubkrg and Liebkii- 
mann), a., i, 305; (Nruberg and 
Ohle), A., i, 480, 540 ; (Rosen- 
thalkr; Nkuberg and Hirsch); 
A , i, 600 ; (Hinson), A., i, 973. 
Carbomethoxybenzoyl chlorides, re- 
actions of, with aromatic hydrocarbons 
(Smith), A., i, 140. 

4~Carbomethoxyphenylarsinic acid, 3- 
nitro- (Christiansen), A., i, 1203. 
Carbon, atomic weight of (Moles), A., 

ii, 51. 

hexavalency of (Hantzscii), A., i, 24. 
pure, preparation of (Wibaut), A., ii, 
565. 

spectrum of (Muller), A., ii, 725. 
Rontgen rays from (Hughes), A., ii, 
184; (Holts mark), A., ii, 543. 
atoms, linkings of, in organic com- 
pounds and in graphite (Wibaut ; 
Beutlek), A., it, 259 ; (v. 
Steiger), A., ii, 618. 
kinetics of, open saturated chains 
of (WOJNICZ-SlANOZENCKl), A., 
i, 330. 

and the related elements in the peri- 
odic system (Stock), A., ii, 564. 
co-ordination number of (Hantzsch), 
A., i, 26. 

behaviour of, at high temperatures 
(Sauerwald ; Ryschkewitsch), 
A., ii, 443. 

diffusion of, in metals (Tammann and 
Sohonert), A., ii, 772. 
solubility limits of, in ternary steels 
(Dabves), A., ii, 70. 
colloidal, cataphoresis of (Goldberg), 
A., ii, 429. 

solutions of (Thorne), A., ii, 695. 
oxidation of (PniLiPPi ; Philippi and 
Rie ; Philippi and Thelen), A., i, 
837. 

and its oxides, equilibrium of, with 
iron and its oxides (Reinders and 
van Groningen), A., ii, 153; 
(Eastman), A., ii, 506. 


Carbon, action of nitrogen on barium 
carbonate and (Askenasy and 
Grude), A., ii, 445. 

action of nitrogen on sodium carbon- 
ate and (Ingold and Wilson), T., 
2278. 

catalysis of the reaction of steam with 
(Taylor and Neville), A., ii, 
143. 

behaviour, of, when heated with 
sulphur (Wibaut), A., ii, 373. 

Carbon alloys with boron and iron 
(Vogel andTAMMANN), A., ii, 852. 

with chromium and iron (Daeves), 
A., ii, 70. 

with iron (Honda), A., ii, 711. 

with iron and tungsten (Daeves), 
A., ii, 70. 

Carbon compounds,' synthesis of, from 
air, by means of radium (Glkw), 
A., ii, 607. 

natural system of (Decker), A., i, 
417, 513. 

bivalent (Gillet), A., i, 213, 513. 

Carbon Mrachloride, physical constants 
of (Timmermans, vanderHorst, 
and Onnes), A., ii, 258. 
thermal constants of (Latimer), 
A., ii, 256. 

action of fuming sulphuric acid on 
(Levin), A., ii, 847. 

.m&oxide, preparation and properties 
of (Ott and Schmidt), A., ii, 
641. 

monoxide, equilibrium of the formation 
of, from carbon dioxide and carbon 
(Jellinek and Diethelm), A., ii, 
833. 

origin of tlio spectrum of (Duf- 
fieux), A., ii, 597. 
electrical moment of (Weigt), A., 
ii, 109. 

solubility of, in serum and plasma 
(O’Bjuen and Parker), A., i, 
394. 

viscosities of nitrogen and (Smith), 
A., ii, 549. 

absorption of, by acid cuprous 
chloride (Kuopf), A., ii, 657. 
action of, on diamond (Foix), A. , ii, 
641. 

action of oxygen with, on platinum 
(Langmuir), A., ii, 629. 
catalytic combustion of, in hydrogen 
(Lamb, Soalione, and Edgar), 
A., ii, 443. 

catalytic oxidation of (Rogers, 
Piggot, Baiilke, and Jennings ; 
Merrill and Scalione), A., ii, 
136. 

in tobacco smoke (Armstrong and 
Evans), A., i, 1226. 
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Carbon Monoxide, estimation of, with an 
iodine pentoxide indicator (Katz 
and Bloomfield), A., ii, 585. 
estimation of, in blood (Sayers and 
Yant), A., ii, 868. 

dioxide, air-free, apparatus for pre- 
paration of (Schoeller), A., ii, 
159. 

ultra-red absorption spectra of 
(Barker), A., ii, 805. 
movement of electrons in (Skinker), 
A., ii, 887. 

electrical moment of ( Weigt), A. , ii, 
109. 

moment of inertia and structure 
of molecules of (Eucken), A., ii, 
349. 

specific heat of (Partington and 
Cant), A., ii, 191. 
compressibility of (Git ye and 
Batueoas), A., ii, 618. 
solubility of, in various solvents 
(Kunerth), A., ii, 823. 
aqueous solutions of (Wilke), A., 
ii, 52. 

viscosities of nitrogen monoxide and 
(Smith), A., ii, 549. 
absorption of, by alkaline solutions 
(Riou), A., ii, 433, 487. 
absorption of, by ammoniacal 
solutions (Riou), A., ii, 742. 
rate of evolution of, from solution in 
presence of colloids (Findlay and 
Howell), T., 1046. 
reaction of benzene with, under the 
eleotric discharge (Miyamoto), 
A., i, 418. 

assimilation of, by plants (Moliscii ; 
MOller and Warburg), A., i, 
411; (Warburg and Negelein), 
A., i, 1097. 

effect of anaesthetics on the output 
of (Bodine), A., i, 889. 
relation between oxygen and, in 
respiration (Thunberg), A., i, 
889. 

content of, in blood (Peters, Cul- 
len, and Austin), A., i, 1207. 
estimation of (Shaw), A., ii, 226. 
estimation of, in air (Rauch), A., ii, 
316 ; (Noyons), A., ii, 868. 
apparatus for estimation of, in air 
( LundegXrdh), A., ii, 719. 
estimation of, in carbonates (Sayce 
and Crawford), A., ii, 316. 

oxides, reactions with, in blast furnaces 
and gas generators (v. Juptnek), 
A., ii, 374. 

Cjurbo&ie add, velocity of the formation 
of (Kaurholt), A., ii, 272. 
state of, in aqueous solution 
(Thiel), A., ii, 374. 


Carbon 

Carbonates, dissociatioti and hydro- 
lysis of, in solution (Menzel), A., ii, 
345. 

oxychloride and oxysulphide. See 
Carbonyl chloride and sulphide, 
disulphide, molecular structure of 
(Rankine), A., ii, 704. 
physical constants of (Timmermans, 
van der Horst, and Onnes), A., 
ii, 258. 

properties of (Schulze), A., ii, 
53. 

equilibrium of ethyl alcohol, water, 
and (ScHooRLand Regenbogen), 
A., i, 419. 

equilibrium of, with ethyl and 
methyl alcohols (McKelvy and 
Simpson), A., ii, 271. 
compound of azoimide and (Olivkri- 
Mandala), A., i, 1070. 
action of, on mercuric acetate 
'(Bbrnardi and Rossi), A., i, 
421. 

action of, with thallous /8-diketones 
(Morgan and Ledbury), T., 
2892. 

sulphides (Wibaut), A., ii, 52. 

Carbon estimation : — 
estimation of, in cast iron and steel 
(Batta and Thyssen), A., ii, 895. 
estimation of, in organic compounds 
(Klein and Steubrr), A., ii, 159 ; 
(Wrede), A., ii, 316 ; (Simon and 
Guillaumin), A., ii, 867 ; (Simon), 
A., ii, 868. 

estimation of, volumetrically, in organic 
compounds (Lindner), A., ii, 657. 

Carbonatotetrammineoobaltiselen&te. 

See under Cobalt. 

Carbonic acid. See under Carbon. 

Carbonium colouring matters, constitu- 
tion of (Kauffmann), A., i, 820. 

Carbonium salts, constitution of 
(Hantzscii) A., i, 24, 820; (Kehr- 
mann), A., i, 259, 831. 

Carbonyl chloride, mechanism of the 
formation of (Lepin), A., ii, 847. 
pressure of the saturated vapour of 
(Nikitin), A., ii, 847. * 
adsorption of, by beechwood char- 
coal (Bunbury), T., 1525. 
action of, with benzene and 
m -xylene, in presence of alumin- 
ium chloride (Wilson and 
Fuller), A., i, 827. 
sulphide, molecular structure of (Ran- 
kine), A., ii, 704. 
viscosity and molecular dimensions 
of (Smith), A., ii, 686. 
pharmacology of (Fischer) A., i, 
402. 
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Carbonyl*, metallic (Mond and Wallis), 
T., 29. 

action of nitric oxide on (Mond and 
Wallis), T., 32. 

Carbonyl compounds, metallic com- 
pounds of the enolic forms of 
(SCHEIBLER and ZlEGNER), A., i, 
426. 

additive reactions of, with phos- 
phorus haloids (Conant), A., i, 
41. 

Carbonylens (Staudinger) A., i, 239. 
action of, on phosphazines (Staud- 
inger and Braunholtz), A., i, 
70. 

0- Carboxybenzyiideneanthranilic acid 

(Ekeley, Rogers, and Swish er), A., 
i, 935. 

2-o-Carboxyhenxyl-2methyl( , ?/cZopro- 
pane-l-carboxylic acid, 8-hydroxy-, 
lactone, and its silver salt (Kox, 
Stevenson, and Thorpe), T., 662. 

a-o-Carboxybensyl-a-methylsuccinic 
acid (Kon, Stevenson, and Thorpe), 
T., 662. 

Carboxycamphenecamphoric acid, 

(Bredt), A., i, 937. 

Carboxyoinnamic acids, hydroxy- 
(Wayne and Cohen), T., 1028. 

8-Carboxy-3:4-dimethoxyphenyl-8-carb- 
oxy-2-hydroxy-a-naphthyloarbinol, 
and its sodium salt and methyl ester 
(Stosiits), A., i, 746. 

d-3-Carboxy- 1 l -dimethylcycZopropane - 
2-propionio acid (Simonsen), T., 2297. 

a-Carboxyglutaoonolactone, y-hyd roxy -, 
diethyl ester (Faltis and de Roxas), 
A., i, 625. 

Carboxyheemoglobin, dissociation of 
(Hill), A., i, 193. 

cis- and Zraws-2-CarboxycyeZohcxane-l- 
acetic acids (Windaus and HOckel), 
A., i, 658. 

Zmns-2-CarboxycycZohexane-l-propionic 
acid, and its dianilide (Windaus and 
Huckel), A., i, 658. 

1- CarboxycycZohexyl-l -acetic acid (Lap- 
worth and McRae), T., 2754. 

2 v -Carboxyindole- 1 : 3-diace tic acid, and 

’ its diethyl ester (Kermack, Perkin, 
and Robinson), T., 1893. 

Carboxylase of yeast, action of (Abder- 
halden and Fodoii), A., i, 92. 

4-Carboxy-6-methoxyquinoline-2 j8- 
acrylic acid (Halberkann), A., i, 
175. 

/S-Carboxymctbylbutan-aS-dioarboxylic 
aoid, and its derivatives (Carrie re), 
A., i, 319. 

4-Carboxy-3-methylphenylacetio acid 
(v. Auwers and Julicher), A., i, 
842. 


3-o-Carboxy/n'nitrophcnylpropionic acid 
(SCHROBTER, KlNDBRMANN, DlfcT- 

rich, Beysciilag, FleIschhauer, 
Rieben 8AHM, and Oesterlin), A., i, 
123. 

r/i-Carboxypbenylarsinie acid (Bart), 
A., i, 1201. 

trie-2 p- Carboxyphenylbenztriazele-4: 5- 
dicarboxylio acid, and its anhydride 
(Charrier and Crippa), A., i, 771. 

m-Carboxyphenyl-6-methyl-^-azhnino- 
benzene, 5-amino*2 -^-hydroxy- (Kalle 
& Co.), A., i, 62. 

a-Carboxy-£-pbenyl-a-methylglutaconic 
acid, ethyl ester, ozonides of (Feist, 
Breuer, and Lubricht), A., i, 553. 

4Carboxy-2-phenylquinoiine-6-arsinic 
acid, and its salts (Johnson and 
Adams), A., i, 187. 

2 - C arboxy pheny ItZ ithioglycollic aoid 

(Smiles ami McClelland), T., 88. 

Caroinoma, anaemia in (Robin and 
Bournigault), A., i, 497. 
zinc content of tumours in (Cristol), 
A., i, 497. 

Carnosine, distribution of, in muscle of 
various animals (Clifford), A., i, 
398. 

in muscle after cold storage (Clif- 
ford), A., i, 791. 

estimation of, in muscle (Hunter), 
A., ii, 328, 885. 

Carnotite, estimation of uranium in 
(Scott), A., ii, 788. 

Carp. See Gyprinus carpio. 

Carrageen, constituents of (Russell- 
Wells), A., i, 1223. 
as a protective colloid (Gutsier and 
Huber ; Gutbier, Wolf, and 
Kiess), A., ii, 203. 

fcrl.-Carvomenthyl chloride (Maxwell), 
A., i, 753. 

rf-Carvotanaoetone, and its derivatives 
(Simonsen and Rau), T., 879. 

Caryophyllaceas, glucosides from (Vbr- 
gelot), A., i, 207. 

Caryophyllene, hydration of (Asahina 
and Tsukamoto), A., i, 845. 

Casein. See C&seinogen. 

Caseinogen from cow’s milk (Bleyer 
and Seidl), A., i, 479. 
ultraraicroscopic investigation of 
(Bleyer and Seidl), A., i, 886. 
effect of electrolytes on the solution 
and precipitation of (J. and R. F* 
Loeb), A., i, 182. 

hydrolysis of, with alkalis (Griggs),* 
A., i, 182. 

hydrolysis of, by proteolytic enzymes 
(Dunn and Lewis), A., i* 292. 
action of nitrous aoid on, (EMfttK and 
Lewis), A., i, 279. 
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Caseinogen, digestion of, with trypsin 
(Frankel and Feldsberg), A., i, 
184 ; (Frankbl and Jellinek), A., i, 
965. 

Cassiterite, occurrence of germanium in 
(H ADDING), A., ii, 855. 

Cattela Nicholsoni, castelin from (Bos- 
MAN), T., 969. 

Gastolagonin (Bosman), T., 971. 

Castelamarin (Bosman), T., 970. 

Castelin (Bosman), T., 969. 

Catalase, influence of the medium on 
the action of (Sammartino), A., i, 
891. 

effect of cobaltammines on the action 
of (Funk), A., i, 481. 
in blood, effect of potassium cyanide 
on (Welker and Bollman), A., i, 
192. 

of flour (Merl and Daimer), A., i, 
184. 

Catalase, effect of metals on the action 
of, and its estimation (Santesson), 
A., i, 1077. 

estimation of, in blood (Bach and 
Zubkowa), A., i, 393. 

Catalysis (Gilfillan), A., i, 709 ; (Pur- 
KATOSTHA and Dhar), A., ii, 362 ; 
(Perrin ; Lewis ; Baly ; Lowry), 
A., ii, 628 ; (Langmuir), A., ii, 
629; (Dhar), A., ii, 730; (Bo- 
eseken), A., ii, 755 ; (Bankrji 
and Dhar), A., ii, 756. 
studies in (Taylor and Lewis), T., 
665 ; (Moran and Lewis), T., 1613. 
ionic activity in (Harned and Seltz), 
A., ii, 631. 

by ions, effect of a magnetic field on, 
in presence of a paramagnetic salt 
(Garner and Jackman), T., 1298. 
effect of adsorption on (Guichard), 
A., ii, 630. 

r61e of protective colloids in (Ire- 
bale), T., 1536. 

in fuller’s earth (Rideal and Thomas), 
T., 2119. 

in homogeneous gas reactions (Herz- 
feld), A., ii, 136. 

hydrogen-oxygen, by means of plati- 
num (Hofmann), A., ii, 490. 
negative (Dhar and Mittka), A., ii, 
630. 

by platinum black (Vavon and Hus- 
son), A., ii, 681. 

at solid surfaces (Armstrong and 
Hilditch), A., ii, 41, 756, 757. 

Catalysts, influencing of the activity of 
(Robenmund ana Zetzsche), A., ii, 
41, 834 ; (Abel), A., ii, 276. 
influence of, on the thermodynamics 
of velocity of reaction (van 
JL, ii, 754. 


Catalysts, influence of, on equilibrium 
(Clarenb), A., ii, 436 ; (Durand), 
A., ii, 701. 

behaviour of metals as (Sandonnini), 
A., ii, 557. 

Catalytic analysis. See Analysis, 
hydrogenation (Skita), A., ii, 207. 
in presence of nickel salts (v. 
Braun and Kirbchbaum), A., i, 
727. 

with reduced nickel (Rideal), T., 
309. 

of liquids in presence of nickel 
(Armstrong and Hilditoh), A., 
ii, 41. 

with exclusion of oxygen (Nor- 
mann), A., ii, 631. 
of phenols (Senderens and Abou- 
lenc), A., i, 136. 

oxidation (Karczag), A., ii, 42, 
137. 

reactions, course of (Zalkind), A., ii, 
835. 

Catechin (v. Euler), A., i, 45 ; (Freud- 
knberg), A., i, 756. 
constitution of (Nierenstein), T., 
604. 

Catechins, optical activity of (Feist and 
Futtermenger), A., i, 565. 
stereoisomeric, and their derivatives 
(Freudenberg, Bohme, and Purr- 
mann), A., i, 756. 

Catechol { 2 >yrocatcchol), compound of di- 
ketopiperazine and (Povarnin and 
Tichomirov). A., i, 1185. 
Catecholcamphorein (Singh, Rai, and 
Lal), T., 1427. 

Catecholsulphamphthalein (Dutt), T., 
2392. 

Catechu (v. Euler), A., i, 46. 
Catechutannins (Nierenstein), T., 23. 
Cathetus fasdculata , oil from (Gatte- 
Fossti), A., i, 1167. 

Cathodes, deposits on, from electrolysis 
of mixed salts (Creutzfeldt), A., 
ii, 347. 

mercury, overvoltage of (Newbery), 
T., 7. 

Cell or Cells, electrochemical, intensi- 
fication of the current in (Reichi*?- 
stein and Element), A., ii, 112; 
(Reichinstein and Roihschild), 
A., ii, 736. 

electromotive force of (Wasastjerna), 
A., ii, 815. 

temperature coefficients of electro- 
motive force of (Gerke), A., ii, 
682. 

cadmium low-voltage (Oblata) A., 
ii, 343. 

carbon monoxide-oxygen (Kall- 
mann), A., ii, 467. 
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Cell or Cells, electrochemical, hydrogen - 
calomel, effect of hydrogen pressure 
on electromotive iorce of (H ains- 
woeth and MacInnes), A., ii, 467. 

Cell or Cells, photo-electric, measure- 
ment of light absorption by (v. 
Halban and Siedeniopf), A., ii, 
332. 

alkali metal, fatigue of (Rosenberg), 
A., ii, 189. 

selenium (Spath), A., ii, 189. 

Cell or Cells, physiological, pei usability 
of (Sohaeppi), A., i, 290. 
permeability of, to acids (Crozier), 
A., i, 897, 1090. 

influence of optical activity on the 
permeability of (Kotake and Oka- 
gawa), A., i, 696. 

living, surface reactions in (War- 
burg), A., i, 787. 
respiration of (Warburg), A., i, 190. 
pharmacology of the respiration of 
(Ellinger), A., i, 492. 
role of inorganic salts in (Zondek), 
A., i, 399. 

sensitiveness to poisons (Handov- 
sky), A., i, 697. 

animal, absorption of potassium by 
XMitchell, Wilson, and Stan- 
ton), A., i, 196. 

function of vitamins in (Hess), A., i, 
399, 788 ; (Abderiialden), A., i, 
607. 

detection of potassium in (Macal- 
lum), A., ii, 869. 

estimation of the reducing power of 
(Lipschfiz and Gottschalk), A., 
i, 298. 

estimation of substances which injure 
(Schnabel), A., i, 304. 

Cellohiase in yeast (Gkoenewege), A., 
i, 903. 

Celloisobiose (Ost and Knotii), A., i, 
626. 

Cellosan, constitution of (Karrer and 
Smirnov), A., i, 435. 

Cellulose (Hess), A., i, 12 ; (Hess and 
W ITTKL8BACH), A., i, 116. 
preparation and properties of solutions 
of (Waentig), A., i, 988. 
fluorescence of (Lewis), A., ii, 334. 
constitution and nitration of (de 
Bruin), A., i, 13. 

structure of, and its compound with 
alkali (Karrer), A., i, 231. 
action of heat on (Justin-Mueli.er), 
A., i, 11. 

solubility of, in alkaline copper hydr- 
oxide and copper oxide-amraiue 
solutions (Traube), A., i, 115. 
viscosity of (Joyner), T., 1511, 
2395. 


Cellulose, adsorption of alumina by 
(Tingle), A., i, 434. 
degradation products of (Karrer), 
A., i, 231. 

complex copper compounds of (Hess, 
Mkssmer, and Jagla), A., i, 
988. 

action of formaldehyde on (Samec and 
FerjanCiS), A., i, 115. 
action of iodine on (Huebner and 
Sinha), A., i, 434. 

oxidation of (KNECHTand Thompson), 
A., i, 637. 

reactions of, with sodium chloride and 
neutral salt solutions (Masters), 
T., 2026. 

saccharification of (WoHLand Krull), 
A., i, 232; (Budnikov and Zolo- 
tarev), A., i, J922. 

effect of water aud organic salts on 
(Huebner and Kaye), A., i, 
435. 

fermentation of, in the paunch of the 
ox (Klein), A., i, 82. 
alkali-soluble (KnokvenageL and 
Busch), A„ i, 636. 

benzyl derivatives of (Gomberg and 
Buchler), A., i, 112. 
cotton, properties of (Collins), A., i, 
1120. 

glucose from (Irvine and Hirst), 
T., 1585. 

estimation of, in wood (Hruser and 
Casseus), A., ii, 664. 

Cellulose esters, preparation of (Grun 
and Wittka), A., i, 114. 
acetate, preparation of, from wood 
cellulose (Hagglund, LOfmann, 
and Farber), A., i, 323. 
solubility of, in alkali and alkaline- 
earth salts (Schweiger), A., i, 
324. 

viscosity of solutions of (Barr and 
Bircumshaw), A., i, 232. 
nitrate (Angeli), A., i, 922. 
as an emulsifying agent (Holmes 
and Cameron), A., ii, 268. 

a-, and y-Celluloses (Opfrrmann), 
A., ii, 665. 

Celtium, Z-series spectrum of, and its 
atomic number (D auvillier), A., 
ii, 463. 

atomic number of (Urbain), A., ii, 
505. 

Cement, equilibrium between lime-water 
and (Lorenz and Hasgebmann), A., 
ii, 59. 

Cenchrus tribuloides (sand spur), constitu- 
ents of the fruit of (Young ken and 
La Wall), A., I, 1100. 

Cephalin, brain, composition and pro- 
perties of (Fengeb), A., i, 315. 
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Cereals, effect of application of nilrogen 
on the protein content of (Gericke), 
A., i, 1226. 

Cerebronio aeid, constitution of (Levene 
and Taylor), A., i, 714. 

d/-Cerebronie aeid (Levene and Tay- 
lor), A., i, 715. 

Cerebrospinal fluid, chemistry of 
(Egerer-Seham and Nixon), A., i, 
395. 

acetone in (Koopman), A., i, 194. 
combined carbon dioxide in(ToKUOKA 
and Ogasawara), A., i, 895. 
cholesterol in (Fabris), A., i, 969. 
sugar in (Cooper ; de Haan and van 
Creveld; Stevenson), A., i, 295. 
testing of, with colloidal gold solutions 
(Gettlkr and Jackson), A., n, 
240. 

estimation of albumin in (Aver and 
Foster), A., ii, 798. 

Cerium, arc spectra of (Kiesr, Hopkins, 
and Kremers), A., ii, 244. 

Z-series spectrum of (Dauvillier), 
A., ii, 101. 

Cerium alloys (Guillet), A., ii, 572. 

Cerium compounds, pure, preparation of 
(Manske), A., ii, 646. 

Cerium dioxide, action of light on (Benz), 
A., ii, 61. 

Cerous salts, electrolysis of aqueous 
solutions of (Schi0tz), A., ii, 22. 

Cerium separation 

separation of, from the other earths 
(Prandtl and Losch), A., ii. 770. 

Ceruleoflbrite (Holden), A., ii, 516. 

Ceteue, compounds of, with zinc and 
nitrogen tetroxide (Sohaarschmidt, 
Yeidt, and Schlosskr), A., i, 646. 
^•nitrosite (Sohaarschmidt, Yeidt, 
and Schlosser), A., i, 646. 

Cetyl. See Hexadecyl. 

Cetylsnlphonio acid. See Hexadecane- 
sulphonic add. 

Cevadine, and' its o-nitrobenzoyl deriva- 
tive (Macbeth aud Robinson), T., 
1571. 

Cevine, preparation of, and its di-o- 
nitrobenzoyl derivative (Macbeth and 
Robinson), T., 1574. 

Chcetoptenu variopedatus , manganese in 
the tube of (Berkeley), A., i, 493. 

Chalcedony, comparison of, with other 
forms of silica (Washburn and Na- 
vias), A., ii, 804. 

Charcoal, adsorption by (Hbrbst), A., 
ii, 30; (Fodor and Schonfeld), 
A., ii, 688. 

adsorption of gases by (McLean), A., 
ii, 852 ; (Gustaver), A., ii, 470. 
adsorption of saturated vapours by 
(Drives and Firth), T., 2409. 


Charcoal, pressure and volume of liquids 
adsorbed by (Harkins and Swing), 
A., ii, 123. 

oxidising properties of (Feigl), A., ii, 
51. 

effect of heating sulphur with (Wi- 
baut), A., ii, 52. 

beech wood, adsorption of carbonyl 
chloride by (Bun bury), T., 1525. 
sugar, adsorption by (Bartell and 
Miller), A., ii, 741. 

is Chavicic acid (Ott, Eichler, LDdk- 
mann, and Heimann), A., i, 1027. 

Chavicine from pepper-resin (Ott, Eich- 
ler, Lcdemann, and Heimann), A., 
i, 1026. 

Chemical compounds, classification of 
(Langmuir), A., ii, 188. 
graphic representation of the com- 
position of (Hubschkr), A., ii, 
156. 

space formulae for (Zwikker), A., i, 
567. 

constitution and antiseptic action 
(Browning, Cohen, Gaunt, and 
Gulbransen), A., i, 612. 
and colour (MoiR; Kehrmann), 
A., ii, 333. 

in relation to lubricating power 
(Doubleday), T., 2875. 
and odour (Zwaardemakeb), A., i, 
607. 

relation between plinrmacological 
action and (v. Braun, Brauns- 
dorf, and Rath), A., i, 759. 
and formation of resins (Herzog 
and Kreidl), A., i, 1168. 
and rotatory power (Rupk and 
Jaogi), A., i, 840; (Rupe), A., 
ii, 602. 

relation between peppery taste and 
(Ott and Zimmermann), A., i, 
137. 

reactions and radiation (Taylor ; 
Lewis), A., ii, 836. 
influence of substitution on (Fran- 
zen and Staublr), A., i, 450; 
(Bodforss), A., ii, 698. 
occurrence of free radicles in (Wik- 
land, Popper, aud Sbbfrjed), 
A., i, 773. 

valenry in relation to the mechanism 
of (Perkins), A., ii, 438. 
induced (Mittra and Dhar), A., i, 
1210 ; (Dhar and Mittra), A., 
ii, 630. 

theory of (Winther), A., ii, 
336. 

simultaneous, course of (Weg- 
soheideii), A., ii, 489. 
theory, rdle of the physicist in develop- 
ment of (Walker), T., 735. 
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Chemistry, Arabic (Holm yard), A., ii, 

680 . 

ChemolnmiBMceiioo (Grinberg), A., ii, 

806 . 

Cherry. See Prunus avium. 

Cherry laurel, constituents of distillate 
from (Pecker), A., ii, 637. 

Chetoptera, chetopterin from, and its 
spectrum (Romieu and 0 baton), A., 
i, 793. 

Ghiokene, enzymes in the alimentary 
canal of (Primmer and Rusedale), 
A., i, 485. 

Children, underweight, basal metabolism 
in (Blunt, Nelson, and Oleson), 
A., i, 88. 

China wood oil, constituents of (Bauer 
and Herberts), A., i, 806. 

Chloranil, compound of acenaphtbene 
with (Pfeiffer and Flater), A.,i, 
842. 

Chlorates. See under Chlorine. 

Chlorell a vulgaris, assimilation of carbon 
by (MiiLLUii and Warburg), A., i, 
411. 

Chlorio acid. See under Chlorine. 

Chlorides. See under Chlorine. 

Chlorination, by a mixture of carbon 
mQnoxide and chlorine (Venable 
and Jackson), A., ii, 73. 
by means of nitrogen trichloride 
(Coleman and Noyes), A., i, 
133. 

with sulphury 1 chloride (Silberrad), 
T., 1016. 

Chlorine from apatite, atomic weight of 
(Qleditsoh and Samdahl), A., n, 
281. 

Rontgen ray absorption spectrum of 
(Lindh), A., ii, 177. 
isotopes of (Bronsted, Harkins ; 
Hartley, Ponder, Bowen, and 
Merton), A., ii, 280 ; (Ludlam), 
A., ii, 497 ; (Ishino), A., ii, 760. 
separation of isotopes of (Harkins 
and Hayes), A., ii, 140. 
distribution ot electrons in the atom 
of (Bragg, James, and Bosanquei), 
A., ii, 703. 

decomposition of, into atoms (Traui z 
and Stackel), A., ii, 760. 
dissociation of (v. Wartenbeug and 
Hbnglein), A., ii, 441. 
thermal decomposition of (Henglein), 
A., ii, 828. 

solid vapour pressure of (Henglein, 
v. Rosenberg, and Muchlinski), 
A., ii, 760. 

photochemical reactions betweeu 
hydrogen and (Gohring), A., ii, 9 ; 
(Weioert and Kellermann), A., 
ii, 808. 


Chlorine, distribution of, between water 
and air (Titov), A., ii, 269. 

distribution and estimation of, in 
plants (Jung), A., i, 1098. 

distribution of, in blood (Siebbck and 
Haokmack), A., i, 1208. 

metabolism. See Metabolism. 

Chlorine dioxide, structure of (Perkins), 
A., ii, 441. 

action of, on organic compounds 
(Schmidt and Braunsdorf), A., 

i, 781. 

Hydroohlorio acid, synthesis of, from 
its elements without explosion 
(Neumann, Bekgdahl, Buoy, 
and Karwat), A., ii, 44. 
absorption spectrum of (Colby and 
Meyer), A., ii, 5; (Randall, 
Colby, and Paton), A., ii, 805. 
electrical conductivity of, in presence 
of sucrose (Kifran\ A.,^i, 812. 
heats of neutralisation of (Keyes, 
GiLLEsriE, and Mitsukuri), A., 

ii, 424 ; (Richards and Rowe), 
A., ii, 425. 

formation of complex ions in 
solutions of (Hixon), A., ii, 
815. 

Chlorides, contact potentials of 
solutions of (MaoInnes and Yeh), 
A., ii, 252. 

inorganic, dissociation of, in aqueous 
solution (Gunther-Schulze), A., 
ii, 765. 

effect of sucrose on the ionic aotivity 
of (Cobran and Lewis), A., ii, 
691. 

distribution of, in blood (Mukai ; 
van Creveld ; Norgaard and 
Gram), A., i, 287 ; (Murbsanu), 
A., i, 290 ; (Dische), A*, i, 
1 ° 86 . 

metabolism of. See Metabolism, 
estimation of, by Bang’s micro- 
method (Prigge), A., ii, 715; 
(Pktschachbr), A., ii, 716. 
estimation of, with silver nitrate 
(Koltboff), A., ii, 581. 
estimation of, in blood (Friend), 
A., ii, 389 ; (Isaacs), A., ii, 716. 
estimation of, in presence of iodides 
(Bonino), A., ii, 78. 
estimation of bromides and, in 
presence of iodides (Kolthoff), 
A., ii, 79. 

Chloric acid, estimation of (Hako- 
mori), A., ii, 389; (Kikughi), A., 
ii, 519. 

Chlorates, reflection spectra of (Schae- 
fer and Schubert), A., ii, 180. 
effect of chromates on the electro- 
lysis of (Pamfilov), A., ii, 712. 
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Chlorine 

Chlorates, estimation of, by reduc- 
tion (Treadwell, Hristie, Eg- 
ger, and Sturzeneggeb), A., ii, 
780. 

Perehlorie a old, and its salts, velocity 
of reduction of (Bredig and 
Michel), A., ii, 359. 
estimation of (Konig), A., ii, 310 ; 
(Lknher and Tosterud), A., ii, 
395. 

Hypochloroui acid, ionisation constant 
of (Noyes and Wilson), A., ii, 
692. 

estimation of, in concentrated salt 
solutions (Taylor and Gammal), 
A , ii, 581. 

Chlorites (Levi), A., ii, 5 67. 

Chlorine estimation 
estimation of, in benzaldehyde 
(Schimmel & Co.), A , ii, 78. 
estimation of, in organic compounds 
(Klimont), A., ii, 580 ; (Votocek), 
A., ii, 863. 

estimation of, in organic matter (v. 

BogdJLndy), A., ii, 519. 
estimation of. in concentrated salt 
solutions (Taylor and Gammal), 
A., ii, 681. 

estimation of, in gastric juice (Mal- 
ooybe), A., ii, 780. 
estimation of, in tissues (Pico and 
Murtagh), A., ii, 716. 

Chlorites, white (Shannon and 
Wherry), A., ii, 517. 

Seo also under Chlorine. 

Chloro-aeids, preparation of (Ikeda and 
Kodama), A., i, 219. 

Chloroamines, preparation of (Coleman 
and Noyes), A., i, 133. 
aromatic (Goldschmidt and Stroh- 
mrnger), A., i, 1004. 

Chloroform, physical constants of (Tim- 
mermans, van dee Horst, and 
Onnes), A., ii, 258. 
equilibrium of ethyl alcohol, water 
and (Schoorl and Regenbogen), 
A., i, 215. 

action of, on magnesium alkyl haloids 
(Binaqhi), A., i, 1002. 
derivatives as narcotics (Joachi- 
moglu), A., i, 199. 

in blood after death (Gibson and 
Laidlaw), A., i, 1218. 
effect of, on peptic digestion (Astruc 
and Ren aud), A., i, 281. 

Chlorohydrina, preparation of (De- 
t<kuf), A., i, 236, 327. 
sensoiy stimulation by (Irwin), A., i, 
899. 

£*Chlorohydrins, prej aration of (Smith), 
A., i, 3. 


Chloropentamminocobaltio 2:4-dinitro-a« 
naphthoxide, and its 7*sulphonic acid 
(Morgan and King), T., 1727. 

Chloropentamminoeobaltie dipicryl- 
amine (Morgan and King), T., 
1726. 

Chlorophyll, chemistry of (Costantin), 
A., i, 162. 

photoelectric properties of (Dixon and 
Ball), A., ii, 248. 

effect of sucrose on the formation of, 
iu etiolated cotyledons (Manbky), 
A., i, 1222. 

Chloropicrin, action of, with mercaptans 
(RAy aud Das), T., 823. 

Chloroplatinio acid. See under Plati- 
num. 

Chlorosulphonic acid, mechanism of the 
formation of (Lerin), A., ii, 847. 
analysis of (Weissenberger and 
Zodrr), A., ii, 390. 

Cholesterol (Windaus), A., i, 541. 
action of benzoyl peroxide on (Win- 
daus and Ludbks), A., i, 453. 
iodine value of (Holdk, Werner, 
Tacke, aud Wilke), A., ii, 728. 
origin and destiny of, in the animal 
organism (Gardner and Fox), A., 
i, 89, 790. 

distribution of, in blood (Rouzaud and 
ThiEry), A., i, 394. 
in blood serum (Strauss and Schu- 
bardt), A., i, 1209. 
derivatives of, m blood (Lifschutz), 
A., i, 392. 

dibromide (LifschOtz). A., i, 251. 
detection of, coloriinotncally (Kahlen- 
berg), A., ii, 591. 

a-Cholesterol oxide, chlorohydrin oi 
(Windaus and Luders), A., i, 541. 

Cholic acid, oxidation of (Wieland and 
Schliohting), A.,i, 654. 
preparations of derivatives of (Rjedel), 
A., i, 553; (Farbenfabriken 
vorm. F. Bayer & Co), A., i, 554. 

apoCholic acid, additive compounds of 
(Riedel), A., i, 654. 

Choline, production of peristalsis by 
(Arai), A., i, 970. 

effect of, on movements of the in- 
testines and stomach (Le Heux), 
A., i, 85. 

Cholines, preparation of, from amino- 
acids (Karrer, Gisler, Hor- 
lachee, Lochkr, Mader, and 
Thomann), A.; i, 813. 
proteinogenous, decomposition of 
(Karrer and Hoklaouer), A., i, 
825. 

isoChondodendrine (Faltis and Neu- 
mann), A., i, 569. 

Chondrus crispus. See Carrageen. 
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Chromioxalic acid, potassium salt, auto- 
racemisation of (Rideal and Thomas), 
T., 196. 

Chromiselenates. See under Chromium. 

Chromithiocyanates (Bjerrum), A., i, 
18. 

Chromium, preparation of (Fuji- 
bayashi), A., ii, 647. 

Rontgen-ray spectrum of (Duane and 
Fricke), A., ii, 804. 
cathodic deposition of metals on 
(KYRorouLOs), A., ii, 22. 
expansion of, and of its alloys with 
nickel (Chevenard), A., ii, J53. 

Chromium alloys with carbon and iron 
(Daeves), A., ii, 70. 
with nickel, estimation of chromium 
in (Loffklbein ; Hild), A., ii, 660. 

Chromium bases ( chromiumammines ), 
solubilities of salts of (Bronsted 
and Petersen), A., ii, 199. 
complex chloroiridiates of (Beneath, 
Bucher, and Eckstein), A., n, 
616. 

Chromium azide, and its complex deriva- 
tives (Oliveri-Mandala and 
Comklla), A., ii, 382. 
scsgwioxide {chromic oxide) as a mordant 
, (Bancroft), A., ii, 822. 
oxidation of organic compounds by 
(Simon), A., ii, 868. 
frtoxide, equilibrium of sulphur tri- 
oxide, water and (Gilbert, Buck- 
ley, and Masson), T., 1934. 
oxides, hydrated (Weiser), A., ii, 
575. 

Chromic acid, constitution of (Diiar), 
A., ii, 382. 

Chromates, reflection spectra of 
(Schaefer and Schubert), A., 
ii, 179. 

magnetic susceptibility of solutions 
of, and sulphuric acid (Cabrera 
and PiSa de Rubies), A., ii, 612. 
electrolysis of, with diaphragms 
(Lottermoser and Falk), A., ii, 
736. 

effect of, on the electrolysis of chlor- 
ates (Pamfilov), A., ii, 712. 
estimation of, iodometrically (Vos- 
burgh), A., ii, 863. 

Bichromates, estimation of, acidi- 
metrically (Kolthoff and Voqe- 
lknzang), A., ii, 88. 
estimation of, electro-volumetrically 
(Efpley and Vosburub), A., ii, 
876. 

Chromium sulphate, green (ftECOUBA), 
A., ii, 508. 

Chromic chloride, electrolytic reduc- 
tion of (Taylor, Gersdorff, and 
Tovrea), A., ii, 382. 


Chromium 

Hexammineohromiselenate (Meyer 

and Speich), A., ii, 71. 

P ent ammineohromiselenate , chloro* 
(Meyer and Speich), A., ii, 71. 
Pentaquochromiselenate, chloro- 
(Meyer and Speich), A., ii, 71. 
Tetraquoohromihexaquochromiselen- 
ate, rfichloro- (Meyer and Speich), 
A., ii, 71. 

Chromium organic compounds 
penta-, tetra-, and tri-phenyl salts 
(Hein), A., i, 77. 

tetraphenylchromitetrathiocyanatodi- 
ammine (Hein), A., i, 76. 
triphenylchromitetrathiocyanatodi- 
ammine (Hein), A., i, 78. 

Chromic salts with azosalicylic acids 
(Morgan and Smith), T., 2866. 
Chromiselenates of carbamide and 
triethylenediamine (Meyer and 
Speich), A., ii, 71. 

Chromium estimation 
estimation of, in metals (Loffelbein ; 
Hild), A., ii, 660. 

estimation of, m ferrochromium (Kel- 
ley and Wiley), A., ii, 164. 
estimation of, in ferro vanadium (Kel- 
ley, Wiley, Bohn, and Wright), 
A., ii, 89. 

estimation of, in steel (Simion), A., ii, 
529 ; (Los ana and Carozzi), A., ii, 
589. 

Chromo-isomerism, theory of (Lucas and 
Kemp), A., i, 30. 

Chrysasin boroacetate, and its acetyl 
derivative (Dimroth and Faust), A., 
i, 157. 

Chrysoidine, action of mercuric acetate 
ou (Yecchiotti), A , i, 478. 

Chrysophanio acid. See 3-Methyl- 
anthraquinone, l:8-dihydroxy-. 

Chymosin. See Rennio. 

Ciloidanic acid ( W inland and Schliciit- 
ing), A., i, 838. 

Cinohona alkaloids (Rabe), A., i, 860 ; 
(Rabe, Kindler,! and Wagner), 
A., i, 361 ; (Acton), A., i, 610. 
stereochemistry of (King and Palmer) , 
T., 2577. * 

action of hydrogen peroxide on 
(Speyer and Becker), A., i, 674. 
pharmacology of (Acton), A., i, 899. 
distribution of, in the organism 
(Schnabel), A., i, 290. 
syntheses of derivatives of (Jacobs 
and Heidelbergeu), A., i, 671, 
672, 673. 

hydrogenated, preparation of amino- 
derivatives of (Howard k Sons, 
Blagden, and N ierenstein), A., 
i, 853. 
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Cinchona alkaloids, hydrogenated, 
aminosul phonic acids from (Boeh- 
ringer & Sohne), A., i, 46. 
estimation of, volumetrically 
(Schoorl), A., ii, 538. 

Cinehonidine hexosephosphatc (Neu- 
berg and Dalmer), A., i, 920. 
salt of tropic acid with (King and 
Palmer), T., 2585. 

Cinohonine ferrioxalate (Burrows and 
Turner), A., i, 916. 

Cinohotenine, ethyl and methyl ethers 
(Heldelberger and Jacobs), A., i, 
673. 

Cinohotoxine, salt of tropic acid with 
(King and Palmer), T., 2584. 

Cinnamaldehyde, condensation of 
jp-nitrobenzyl chloride with 
(Kleucker). A., i, 734. 
and nitro-, oximes of (Brady and 
Thomas), T., 2098. 
picrate, compound of thiocarbamide 
and (Taylor), T., 2270. 

Cinnamaldehyde, ra-nitro-, diethyl- 
hydrazone (Brady and McHugh), 
T.,1651. 

Cinnamaldoxime O-and- V-benzyl ethers 
(Brady and Thomas), T., 2106. 

Cinnamanltaldoxime 2:4-dinitrophenyl 
ether (Brady and Thomas), T., 2106. 

Cinnamanli’aldoxime, o-, w- and jo-nitro- 
(Brady and Thomas), T., 2106. 

Cinnamic acid, use of, in cryoscopy 
(Falciola), A., ii, 421. 
sulphonation of (Moore and Thomas), 
A., i, 454. 

condensation of resorcinol with (Short 
and Smith), T., 1808. 
chlorohydrin, preparation and reac- 
tions of (Forster and Saville), 
T. f 2595. 

4-clilorosulphonyl derivative, prepara- 
tion of (Stewart), T , 2561. 
cholesteryl ester, inversion of rotation 
of (Royer), A., ii, 415. 
vanillylamide of (Ott and Zimmer- 
mann), A., i. 137. 

Irans-Cinnamic acid, jp-amino-, a-chloro- 
jp-amino-, a-chloro-jP-nitro-, and 
jp-nitro-, and their salts and derivatives 
(Pfeiffer and Haefelin), A., i, 
738. 

Cinnamic acids, action of light on (de 
Jong), A., i, 339. 

photo-reactions of (STOBBEand Stein- 
bkrgrr), A., i, 1018. 

Cinnamic acids, Iraus-substituted, addi- 
tion of bromine to (van Duin), A., 
i, 737. 

nitro-, estimation of nitrogen in, by 
the Kjeldahl method (Margosches 
and Vogel), A., ii, 522. 


Cinnamon bark oil (Roure-Bertranb 
Fils), A., i, 847. 

Cinnamonitrile, m- and^-nitro- (Brady 
and Thomas), T., 2107. * 

Cinnamoyldlasoaoetio acid, methyl ester, 
interaction of tiiphenylphosphine with 
(Staudinger and Luscher), A. , i,288. 

Cinnamoylformic acids, nitro- (Heller, 
Lauth, and Buohwaldt), A., i, 1024. 

Cinnamylidenemethyl o-hydroxywo- 
propyl ketone. See o-Phenyl- f-methy 1- 
Aay-heptadien-f-ol-c-oue. 

Cinnamylidenequinaldine ethohaloids 
(Mills and Hamer), T., 2012. 

Citraoonic acid, jp-chlorophenylhydrazine 
ester and phenyl- and tolyl-hydrazides 
(Chattaway and Parkes), T., 285. 

Citraconyl-mono- and -<£t-bromophenyl- 
hydraiides (Chattaway and Parkes ), 
T., 286. 

Citraconyl'7?io7io- and -eft-chlorophenyl- 
hydraiides (Chattaway and Parkes), 
T., 286. 

Citraconylhydrazides, isomeric (Chatt- 
away and Parkes), T., 283. 

Citraconyltolylhydrazides (Chattaway 
and Parkes), T., 288. 

Citric acid, dissociation constants of 
(Hastings and van Slyke), A., i, 
985. 

formation of, in Citromyces cultures, 
and its estimation (Butkewitsoh), 
A., i, 973. 

in milk and milk products (Supplee 
and Bellib), A., i, 197. 
of cows’ milk, decomposition of, by 
bacteria (Kickinger), A., i, 1219. 
ammonium salt, preparation of a 
neutral solution of (Robinson), 
A., ii, 84. 

analysis of (Robinson and Bande- 
mar), A., ii, 460. 

cobalt salt, tetrammine (Clark and 
Buckner), A., ii, 300. 
zirconyl salt (Venable and Line- 
berry), A., i, 917. 
estimation of, m urine (McClure), 
A., ii, 791. 

Citromyces, formation of oxalic acid and 
ammonia in growth of, on peptone 
(Bittkewitsch), A., i, 707. 
cultivation of, on sugar, and the 
formation and estimation of citric 
and oxalic acids (Butkewitscii), 
A., i, 973. 

Citronella oil, estimation of geraniol 
content of (de Jong and Reclaire), 
A., ii, 790. 

Clays, formation of layers in (Ungerer), 
A., ii, 96. 

amphoteric action of (Arrhenius), 
A , i, 707. 
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Clupanodonic acid (Tsujimoi o), A. ,i, 917 . 

Clupea alosa (shad), chemistry of the 
spermatozoa of (Steudel), A., i. 294. 

Cnidio acid (Mubayama), A., i, 310. 

Cnidioiactone (Murayama), A , i, 310. 

Coagulation, kinetics of the process of 
(MUKHERJEK and Papaconstan- 
tinou), A*, ii, 694. 
sensitisation of the processes of 
(Peskov), A., ii, 828. 
of colloids (Murray; v. Haiin), A. t 
ii, 37. 

Coal, stiucture and formation of (Mar- 
ousson), A., i, 437. 
composition of (Ti deswell and 
Wheeler), T., 2345. 
chemistry of (Pearson, Sinkinson, 
and Stockings), A., ii, 286. 
absorption of oxygen by (Schrader), 
A., i, 638. 

from Algerian mines, composition and 
calorific power of (Foix), A., ii, 713. 
British, composition and analysis of 
(Drakelky), T., 221. 
estimation of volatile matter in 
(Dessemond), A., ii, 466. 

Coal fire, blue flame produced by common 
salt on a (Smithklls), A , ii, 645. 

Coal-tar colouring matters, chemical 
constitution and antiseptic action of 
(Fairbrother and Rknsiiaw), A., i, 
612. 

Cobrna scandens , formation of antho- 
cyanin in (Jonesco), A., i, 97. 

Cobalt, occurrence and estimation of, in 
plants (Bertrand and Mokrag- 
natz), A., i, 1099. 

in arable soils (Bertrand and 
Mokragnatz), A., i, 975. 

Cobalt alloys with manganese, electro- 
chemistry of (Tam mann and 
Yaders), A., ii, 380. 
with tungsten (Kreitz), A., ii, 881. 

Cobalt bates ( cobaltammines ), heats of 
solution and of transformation of 
(Lamb and Simmons), A., ii, 121. 
relative strengths of (Lamb and 
Yngve), A., ii, 217. 
solubilities of salts ol (Bronsted and 
Petersen), A., ii, 199. 
hydiolysis of, by barium hydroxide 
(Job), A., ii, 301. 

effect of, on the action of enzymes 
(Funk), A., i, 481. 

complex chloroiiidiatcs of (Benra'ih, 
Bucher, and Eckstein), A., ii, 515. 

Aquopentamminecobaltiselenate 

(Meyer and Moldenhauer), A ., 
ii, 72. 

Aquotetrammineoobaltichloride tele- 
uate, chloro- (Meyer and Moldrn- 
hauer), A., ii, 72. 

CXXIl. ii. 


Cobalt baset 

Carbonatotetramminecobaltiaelenate 

(Meyer and Moldenhauer), A., 
ii, 73. 

Diaquotetramminecobaltiselenate 

(Meyer and Moldenhauer), A., 
ii, 72. 

Hexamminecobaltio chloride, prepara- 
tion of (Morgan and Smith), 
T. , 1970. 

salts (Ephraim and Mosimann), 
A., ii, 575. 

Hexammine(luteo)oobaltitelenate 

(Meyi<r and Moldenhauer), A , 
ii, 72. 

Pentamminecobaltitelenatet, chloro- 
and nitro- (Meyer and Molden- 
hauer). A., ii, 72. 

Boseocobaltio salts, hydrolysis of 
(Job), A., ii, 382. 
Selenatopentamminecobalti-salts 
(Mkykr and Moldenhauer), A , 
ii, 72. 

Sulphatopentamminecobaltiielenate 

(Meyer and Moldenhauer), A., 
ii, 72. 

Tetrammineeobaltitelenatet, dichloro- 
and dinitro- (Meyer and Molden- 
uaueb), A., ii, 73. 

S^e also Eidmann’s salt. 

Cobalt salts, preparation and properties 
of hydrates and ammines of (Clark 
and Buckner), A., ii, 300. 

Cobalt chloride, equilibrium in the 
system, ammonium chloride, uater 
and (Clendinnen), T., 801. 
fluoride, hydrate and ammines of 
(Clark and Buckner), A., ii, 300. 
hydroxide, preparation of colloidal 
solutions of (Tower and Cooke), 
853. 

nitrosotricarbonyl (Mond and Wal- 
lis), T., 84. 

tungfttate (Smith), A., ii, 7^4. 

Cobalt organio compounds : — 
with a-oxitninoketones (Ponzio), A., 
i, 661. 

Cobalt bases (cobaltammines), salts of 
(Duff), T., 450 ; (Morgan and 
Smith), T., 1956, 2866. 
of nitro-colouring matters (Morgan 
and King), T., 1723. 

Cobalt detection and estimation : — 
detection of (Ditz), A., ii, 229. 
estimation of, in silicate rocks 
(Hackl), A., ii, 458. 
estimation of, m steel (Eder), A., ii, 
458. 

estimation and separation of (Willard 
and Hall), A., ii, 874, 875. 

Cobalt lakes, of the alizarin series 
(Morgan and Smith), T., 160. 

47 
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Cobalt lakes, with quinoneoximes 
(Morgan and Moss), T„ 2857. 

Cocaine, li)drolysis of (Troger and 
Sohwarzenberg), A., i, 167. 
detection of, by the Vitali reaction 
(Hardy), A., ii, 95. 

Coconut, nitrogen distribution of proteins 
from (Friedemann), A., i, 505. 

Coconut oil* detection of, in butter 
(Muttelet), A., ii, 236. 

Codeine, salts, preparation of solutions 
of, for injection (Martin), A., i, 
948. 

estimation of, in opium (Raksiiit), 
A., ii, 96. 

isoCodeine, hydrogenation of (Speyer 
and Wieters), A., i, 47. 

^•Codeine, hydrogenation of (Speyer 
and Wieters), A., i, 47. 

^•Codeine i^-oxide, and its picrate and 
sulphouic acid (Speyer and Wieters). 
A.,i, 170. 

Codeineoxidesulphonic adds (Speyer 

and Wieters), A., i, 169. 

Cod-liver oil, sulphuric acid reaction for 
(Richmond and England), A., ii, 
792. 

Coke ash, estimation of phosplioius in, 
colorimetrically (Misson), A., ii, 
718. 

Cola nuts, detection of dextrose in 
extract of (Arnold), A., i, 311. 

Collagen, isoelectric point of (Tiiomah 
and Kelly), A., i, 387. 

Collidine, condensation of acetaldehyde 
with (Kond 6 and Takahashi), A , i, 
1177. 

Collodion particles, charge of (Loeb), A., 
ii, 742, 746. 

thimbles, preparation of, and their 
use in osmosis (Brown), A., ii, 690. 

Colloids, fundamental conceptions of 
(Zsigmondy), A., ii, 129. 
theory of (Peskov), A., ii, 825. 
theory of the mechanical synthesis of 
(Sekera), A., ii, 693. 
electrical synthesis of (Bodforss and 
Fkolich), A., ii, 826. 
action of penetrating radium rays on 
(Fernau and Pauli), A., ii, 202. 
as indicators for photo-electric effects 
(Peskov), A., ii, 828. 
chemistry of (Zsigmondy), A, ii, 
484. 

adsorption of eleetiolytes by ( Weiser), 
A., ii, 262. 

coagulation of (Westgren and Reit- 
stotter), A., ii, 625 ; (Mukheu- 
jeb and Papaconstantinou), 
A., ii, 694. 

by electrolytes (Murray), A., ii, 
37. 


Colloids, coagulation of, by sunlight 
(Ganguly and Dhar), A., ii, 604. 
energy of the coagulation of (Frioke), 
A., ii, 484. 

precipitation and peptisation of 
(Chaiterji and Dhar; Ostwald 
and v. Hahn), A., ii, 205. 
electrical precipitation of (Hall), A., 
ii, 555. 

precipitation of, by electrolytes 
(Weiser and Nicholas), A., ii, 
266. 

effect of hydrogen-ion concenti ation 
on the precipitation of (Tartar and 
Gailby), A., ii, 829. 
pseudo-extraction of (Charitsciikov), 
A., ii, 826. 

swelling and osmosis of (Bartell and 
Sims), A., ii, 267. 

transition from crystalloids to (Witze- 
mann), A., ii, 428. 

effect of salts on the ultrafiltration of 
(iilCHTER-QuirTNER), A., ii, 204. 
effect of, on ? lie rate of evolution of 
carbon dioxide from solution (Find- 
lay and Howell), T., 1046. 
hydrophilic, protective and flocculating 
action of (Freundlich and Loen- 
ing), A., ii, 356. 

lyophile, electrical behaviour of 
(Kruyt and i>e Jong), A., ii, 357. 
protective (Gutbikr and Huber ; 
Gutbier, Wolf, and Kiess), A., 
ii, 203; (Guibier, Huber, ami 
Zweigle), A., ii, 485 ; (Gutbikr 
and Emslander), A., ii, 625. 
lecture experiment on (Friend), 
A., ii, 267. 

rolo of, in catalysis (Irkdalk), T., 
1536. 

effect of, on the corrosion of metals 
(FRiENDand Vallanck), T., 466. 
in plants (Samec and Ferjanci£), A., 
i, 115 ; (Samkc and Mayer), A., i, 
921. 

action of muscle poisons on (Riesser 
and Neurchlosz), A., i, 1212. 
estimation of, in urine (Ottenstein), 
A., i, 609. 

Colloidal particles, electrical charges on 
(Mukhkrjee), A., ii, 198 ; (Loeb), 
A., ii, 354, 467, 746. 
solutions, double refraction of 
(Zocher), A., ii, 102. 
dielectric constants of (Errera), 
A., ii, 694. 

cell for the observation of (Fair- 
brother), A., ii, 485. 
coagulation of (Wiegner, Maga- 
sanik, and Gesrnbr), A., ii, 356. 
organic, effect of salts on the disper- 
sion of (Tadokouo), A., ii, 204. 
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Oolloid&I state, theory of (Charit- 
8CHKOV), A., ii, 827. 
systems, nephelometry of (Bechiiold 
and Hebler), A., ii, 693. 
analytical chemistry of (Gutbikr, 
Huber, and Kuppinoeu), A., ii, 
398. 

Colophenic aoid (Aschan), A., i, 221. 

Colophenie acids (Fahrion), A., i, 423. 

Colorimeters (Gillespie), A., ii, 157 . 
(Mannebach), A. ii, 158 ; (Moreut 
and Bokis), A., ii, 862. 

Colorimetrio analysis. See Analysis. 

Colorimetry (Dosne ; Fleury ; Gar- 
beau), A., ii, 518. 
standard measurement of (Ives), A., 
ii, 221. 

use of coloured glasses as standards in 
(SondAn), A., ii, 862. 

Colostrum, estimation of proteins m 
A., ii, 670. 

camel's, analysis of (Fales), A., i, 
1090. 

Colour, theory of (Moir), T., 1808 ; 
(Wells), A., ii, 464 
and chemical constitution (Moir; 

Kehrmann), A., ii, 333. 
calculation of, of azo-colouring matters 
* (Moir), T., 1565. 

Colour vision, physical chemistry of 
(Wkigert), A., i, 607. 

Colouring matter, C 14 H 15 0 8 N 8 , fiom 
ethyl 3-hydroxy -6-methyl pyrrole - 
4-carbox>late and diazobenzene 
chloride (Fischer and Herrmann), 
A , i, 1055. 

C -il H ie N 8 , and its salts, from con 
dentation of quinoline and epi- 
chlorohydrin (Giua), A., i, 681. 

Colouring matters, preparation of, and 
their intermediate products (Society 
for Chemical Industry in 
Basle), A., i, 579. 
absorption of light by (Lasarev), 
A., ii, 332. 

bleaching of, by light (Lasarev), 
A., ii, 103. 

fluorescence of, in relation to wave- 
length of the exciting light 
(Vavilov), A., ii, 181. 
effect of hydrogen-ion concentration on 
the diffusion of, through membranes 
or protein sols (Bethe), A., ii, 
352. 

adsorption of, by crystals (Pankth 
and Vorwerk), A., ii, 619. 
preparation of intermediates for 
(Atack and Soutar), A., i, 259 ; 
(Thomas, Davies, and Scottish 
Dyes, Ltd ), A., i, 260. 
of the alizarin series (Morgan and 
Smith), T., 160. 


Colouring matters from camphoric an- 
hydride (Sircar and Dutt), T., 
1283. 

coal tar, chemical constitution and 
antiseptic action of (Fairbrother 
and Kenshaw), A., i, 612. 
cyanine (Mills), T\, 455 ; (Mills and 
Braunholtz), T., 1489 ; (Braun- 
holtz and Mills), T., 2004. 
antiseptic properties of (Browning, 
Cohen, and Gulbransen), A., i, 
1097. 

from aa'-dicyanodibenzyl diketone 
(Dutt and Sen), T , 2663. 
flavone, absolution spectra of (Shi- 
bata and Nagai), A., ii, 413. 
containing the furan ring (Kenshaw 
and Naylor), A , i, 666. 
indigoid (Fkiedlander, Herzog, and 
v. Voss), A., i, 764. 
of the isatin-yellow series (Martinet ), 
A., i, 278. 

mono- and di-chelate mordant 
(Morgan and Smith), T., 162. 
monocyclic, calculation of the colour 
of (Moth), A., ii, 333. 
optically active (Singh, Rai, and 
Lal), T., 1421. 

from phenanthraquinone (Sircar and 
Dutt), T., 1944 ; (Dutt), T., 1951. 
from “saccharin” (Dutt), T., 2389. 
red sulphide (WATSON and Duti), 
T., 1939, 2414. 

from 1 :2: 4 :5-tetraliydroxy benzene 

(Mitkerji), T., 545. 
tnarylmethane (British Dyestuffs 
Corporation, Ltd., Green, 
Saundeks and Bate), A., i, 1068. 
vat, containing sulphuT and nitrogen 
(Reissert), A., i, 683. 
estimation of, in wines (Fresenius 
and GrIjnhut), A., ii, 96. 
nitro-, cobaltammines of (Morgan 
and King), T., 1723. 

See also : — 

Bilirubin. 

Biliverdin. 

Hsemocyanin. 

Haemoglobin. 

Lignocyamn. 

Columbite from Isliikawa (Shibata and 
Kimura), A., ii, 220. 
from South Dakota (Hbadden) A., 
ii, 387. 

Columbium pentacblond.^ preparation 
of, and its insulating properties (Biltz 
and Voigt), A., ii, 302. 

Columbium estimation and separa- 
tion : — 

estimation of, by reduction (Tread- 
well, Freuler, and Weber), A., 
ii, 781. 
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Columbium estimation and separa- 
tion : — 

separation of, from tantalum (Mer- 
rill), A., ii, 230 

Colza oil, fatty acids of (Raymond), 
A., 1 , 798. 

Combustion, temperature of ( Bronn), 
A., ii, 548. 

of mixed gases (Payman and 
Wheeler), T., 363. 

Compounds, complex (Magnus), A., ii, 
559 

spiro-Compounds, formation and stability 
of (Kon), T., 513; (Dickens, Kon, 
and Thorpe), T , 1496 ; (Birch and 
Thorpe), T., 1821. 

Conifer®, resin acids of (Aschan, 
Fontell, and Simola), A., i., 

1152. 

Co-ordination and residual affinity (Mor- 
gan and Smith), T., 160, 1956, 2866 ; 
(Morgan and Drew), T., 922 ; (Mor- 
gan and King), T., 1723; (Morgan, 
Drew, ami Barker), T , 2432 ; (Mor- 
gan and Moss), T., 2857 ; (Morgan 
aud Ledbury), T., 2882. 

Copal oil, constants of (Pieraerts), A., 
l, 908. 

Copper, emissivify of (Lubowsky), A., 
ii, 108. 

solubility of, iu dilute solutions of 
benzaldehyde (Hernoulli and 
Schaaf), A., i, 1029. 
late of solution of, in ferric alum 
(Collenberg and Bodforss), A , 
ii, 431. 

ratal) tic, preparation of (Piccard), 

A., ii, 216. 

calalytic action of (Kopetschni and 
Wiesler), A, i, 844 ; (Palmer), 
A., ii, 437 ; (Brown and Henke), 
A., u, 833. 

cementation of, by means of chromo- 
manganese (SiuoviCE and Cak- 
toceti), A. , ii, 571. 
with ferro-inanganese (Sirovich 
and Cartockti), A., ii, 68 
colloidal, coloured forms of (Paal 
and Steyer), A., ii, 294. 
corrosion of, by salt solutions (Mul- 
ler), A., ii, 645. 

action of ammonium nitrate and 
aqueous ammonia on (Bassett and 
Durrant), T., 2630. 
action of ammonium nitrite on (Dhar), 
A., ii, 49. 

combination of phosphorus with 
(Edwards and Murphy), A., ii, 
* 645. 

action of, with trichloroacetic acid 
(Doughty and Freeman), A., i, 
427. 


Copper alloys with gold, electrochemistry, 
of (Lorenz, Fraenkel, anil 
Wormser), A., ii, 21. 
reaction limit of (Tammann), A., 
ii, 76. 

with manganese, elet trocliemistry of 
(Tammann and Yaders), A., ii, 
380. 

with mercury (Paal and Steyeii), 
A., ii, 446. 

with nickel and zinc (Voigt), A., ii, 
295. 

Copper salts, investigation of the com- 
plex formation in solutions of 
(Gunther-Schulze), A , ii, 504. 
reduction of ammoniacal solutions of 
(Kohn), A., ii, 149. 
use of solutions of, as sprays (G. and 
(Mme) G. Yilledieu), A., i, 415. 
in tissues and in tumours (White), 
A., i, 399. 

Copper arsenite. See Scheme's green, 
hydroxide, rate of dehydration of 
(H. and V. von Euler), A , ii, 
832. 

solubility of, in sodium hydroxide 
solutions (Melbyk), A.. ii, 851. 
colloidal, preparation of (Paal and 
Steyer), A., ii. 216. 
oxide, action of, with molten alkali 
chlorides (Hedvall and Poo- 
berg), A., ii, 68. 
reduction of, by hydrogen (Pease 
and Taylor), A., n, 148. 
tei valent oxide of (ScagliakI' 1 and 
Torelli), A , ii, 68. 
peroxides (Aldridge anil Applehey), 
T., 238. 

sulphate, equilibrium of ammonium 
sulphate, potassium sulphate, water 
and (Hayami), A , ii, 748. 
sulphide, structural formula of 
(Gluitd), A., ii, 572. 
oxidation of (Gluud), A., ii. 446. 
Cuprio chloiide, spectrophotometry of 
solutions of (Getman), A., ii, 
411. 

reaction of hypophosphoious aiid 
with (Mitchell), T., 1624. 
action of, on magnesium organic 
compounds (Turner), A., i, 
23. 

lithium chloride, absorption of light 
by (Getman), A., ii, 412. 
tetrammine nitrate and nitrite, 
properties of (Bassett and Dur- 
rant), T., 2680. 

alkali sulphates, dissociation pres- 
sures of (Caven and Feiiguson), 
T., 1406. 

Cuprous bromide and chloride, photo- 
tropy of (Singh), T., 782. 
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Copper : — 

Cuprous chloride, preparation of, and 
its oxidation by sulphur dioxide 
(Wardlaw and Pinkard), T., 
210 . 

absorption of carbon monoxide by 
acid solutions of (Kropf), A., 
ii, 657. 

action of sulphur on (Pinkard 
and Wardlaw), T., 1300. 
haloids, crystallography of (Wyc- 
koff and Posnjak), A.,ii, 295. 
compounds of ammonia with 
(Biltz and Stollenwerk), A., 
ii, 67. 

sulphide, solubility of (Trumpler), 
A., ii, 111. 

Cuprates (Aldridge and Applebky), 
T., 242. 

Copper organic compounds 
Copper bases ( cuprammmcs ), complex 
salts of (Halle and Hihschko), 
A., ii,' 768. 

compounds of, with polyhydroxy- 
compounds (Traube), a., i, 718. 

Copper detection, estimation, and separ- 
ation:— 

detection of (Thomas and Car ren- 
tier), A., ii, 80; (Carletti), A., 
ii, 787. 

detection and estimation of traces of 
(Hahn and Leimbach), A., ii, 870. 
estimation of, electrovolumetrically 
(Zintl and Wattknberg), A., ii, 
871. 

estimation of, iodometrically (Lang), 
A., ii, 318. 

estimation of, iodometrically, in pre- 
sence of arsenic (Kolthoff and 
Cremer), A., ii, 86. 
estimation of, iodometrically, in pre- 
sence of iion (Ware), T., 358 ; 
(Wober), A., ii, 588. 
estimation of, volumetrically (Mino- 
vici and Ionercu), A., ii, 102. 
estimation of, volumetrically, in pie- 
sence of iron (Thornton), A , ii, 528 
estimation of, volumetrically, with 
sodium liitroprusside (Jorkt), A., 
ii, 872. 

estimation of, and its separation from 
antimony, lead and tin (Kling and 
Lassieur), A., ii, 86. 
estimation of antimony in (Evans), 
A., ii, 231. 

separation of, from the group metals 
(Willard and Hall), A., ii, 872. 

Corchorvs capsulams (jute), glucoside 
from the leaves of (Saha ana Choud- 
hury), T., 1044. 

Cornetite, absence of cobalt in (Schobp), 
A., ii, 219. 


Comus sanguinea,) absence of hydro 
cyanic acid from the leaves of (Rosen- 
thalkr), A., i, 412. 

Corpses, constituents of the wax of (Goy 
and Wende), A., i, 969. 

Corresponding states, law of (Herz), 
A., n, 821. 

Corrosion of metals, retardation of, by 
protective colloids (Friend and Val- 
lanoe), T., 466. 

Corydaline, constitution of (Spath and 
Lang), A., i, 168 ; (Gadamer and 
v. Bri’chhaunrn), A., i, 676. 

Coto-bark, constituents of (Spatii and 
Fuchs), A., i, 558. 

Cotoin, synthesis of (Spath and Fuchs), 
A., i, 558. 

Cotton, structure of the hair of (Den- 
ham), A., i, 615. 

heat developed during the mereerisa- 
tion of (Barratt and Lewis), A., 
i, 520. 

effect of salts on dyeing of (Auer- 
bach), A., ii, 353. 

raw, constituents of (Fargiier and 
Withers), A., i, 615. 
detection and estimation of acidity 
and alkalinity in (Coward and 
Wigley), A., ii, 631. 

Cotton-seed meal, nitrogen distribution 
of proteins from (Friedemann), A, i, 
505. 

Coumaran-2-ones, 4- and 6-chloro-, and 
their derivatives (Minton and Ste- 
phen), T., 1001. 

Coumaranone series, studies in the (Min- 
ton and Stephen), T., 1598. 

Coumarins, preparation of (Ponndorf), 
A., i, 565. 

Creatine, origin of (Steudel and 
Freisk), A., i, 793. 
in muscle (Riesser), A., i, 791 ; 

(Hammett), A., i, 1090. 
formation of, in muscular dystrophy 
(Gibson and Martin), A., i, 300. 
estimation of, in blood (Behre and 
Benedict), A., i, 789. 

Creatinine, origin of (Steudel and 
Freire), A., i, 793. 
in muscle (Hammett), A., i, 1090. 
metabolism. See Metabolism, 
estimation of (Pfizenmaier and 
Galanos), A., ii, 797. 
estimation of, in blood (Behre and 
Benedict), A., i, 789. 

0 »Cresol, bromoamino-derivatives, and 
their derivatives (Raiford), A., i, 335. 

p-Cresol, oxidation of (Pummereh, 
Melamed, and Puttfarcken), A., 
i, 1161. 

action of camphoric anhydride with 
(Krishna), T., 255. 
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Cresols and their derivatives, reciprocal 
polarity effects in (Lapworth and 
Shoesmith), T , 1391. 
equilibrium and properties of mixtnres 
of phenol with (Kendall and 
Beaver), A., i, 186. 
compounds of, with acetone, benzene, 
ethyl alcohol and ethyl ether (Beul 
and Schwkbkl; C. and W. von 
Rechenberg), A., i, 982. 

Cresolt, bromoamino-, and their deriva- 
tives (Raiford and Couture), A., 
i, 981. 

nitro-, lead derivatives of (Goddard 
and Ward), T., 265. 

o-Cresolcamphorein, and its derivatives, 
and dt'bromo- (Singh, Rai, and Lal), 
T., 1426. 

o-Cresol-5-sulphonic acid, 8-nitro-, salts 
of (Davies), T., 791. 

o-Cresoliulphonphthalein, absorption 
spectra of (Orndorff, Gibbs, Scott, 
and Jackson), A., ii, 806. 

Cri8tobalite from Washington (Shan- 
non), A , ii, 450. 

Critical temperature, relation between 
boiling and melting points and 
(Prud’homme), A., ii, 349. 

Croocine, action of phenylliydrazine and 
sulphite on (Bucherer and Zimmeu- 
mann), A., i, 466. 

Crooidolite from Pennsylvania (Wherry 
and Shannon), A..U, 618. 

Crocodile oil, constituents of (K Oba- 
yashi), A., i, 792. 

Crooonie acid, constitution of (Homol- 
ka), A., i, 630. 

Crops, effect of silicic acid on production 
of (Lemmermann and Wiessmann), 
A., i, 1103. 

Crotonaldehyde, preparation of (Con- 
sortium fur Elektrochemische 
Industrie), A., i, 1115. 
catalytic hydrogenation of (Grun- 
stein), A., i, 112. 

Crotonic aoid, transformations of, in 
ultra-violet light (Stoermer and 
Robert), A., i, 519. 
vanillylamide of (Ott and Zimmer- 
mann), A., i, 187. 

Crotonic add, /3-amino-, ethyl ester, 
compound of methyl azodicarboxylate 
and (Diels), A., i, 774. 

Crnoiblef, silica, use of, in estimation of 
potassium (Jones and Reeder), A., 
ii, 85. 


Cryoscopy, use of cinnamic acid in 
(Falciola), A., ii, 421. 

Gryptal from eucalyptus oil (Penfold), 
T., 266. 


Crystals, structure of (Bragg), T., 
2766. 


Crystals, structure of, and constitution 
of atoms (Niggli), A., ii, 36. 
by means of Rontgen rays (Bull 
and Davry ; Hull), A., ii, 624. 
of complex haloids, by means of 
Rontgen rays (Soherrer and 
Stoll), A., ii, 514. 
electronic (Huggins), A.,ii, 744. 
absorption of Rontgen rays in 
(AuRtiN), A., ii, 810. 
reflexion of Rontgen rays from (Dar- 
win), A., ii, 416 ; (Dardord), A., 
ii, 673. 

scattering of Rontgen rays by (Bragg, 
James, and Bosanquet), A., ii, 
184. 

Rontgenographic determination of tho 
arrangement of (PolAntj), A., ii, 
623. 

Rontgen ray investigation of the 
lattice of (Gerlach), A., ii, 36, 
265. 

use of Rontgen rays in analysis of 
(Clark and Duane), A., ii, 483 ; 
(Quarder), A., ii, 677. 
luminous path of a-rays in (Geiger 
and Werner), A., ii, 183. 
photography of (Francois and Loit- 
mand), A., ii, 127. 

lotatory pover of (Longchambon), 
A., ii, 603. 

ionic properties of (Grimm), A., ii, 
127. 

size of atoms in (Pease), A., ii, 428. 
radius of hydrogen atoms in (Amin- 
off), A., ii, 496. 

loosening of the lattice in (v. Hevesy), 
A., ii, 623. 

hardness of (Reis and Zimmermann), 
A., ii, 745. 

adsorption of colouring matters by 
(Pankth and Vorwekk), A., ii, 
619. 

absorption of gases by (Seeliger and 
Lapkamp), A., ii, 30. 
velocity of decomposition of (Sie- 
verts), A., ii, 700. 
diamond type, size of atoms in 
(Pease), A. , ii, 634. 
liquid, existence of (Lehmann), A., 
ii, 692. 

formation of, and the symmetry of 
molecules (Voblander), A., ii, 
554. 

structure of drops of (Lehmann), 
A., ii, 201. 

mixed, resistance limits in (Mahing), 
A., ii, 37. 

binary mixed, chemical behaviour of 
(Tammann), A., ii, 63. 
organic, structure of (Bragg ; Becker 
and Janckb), A., ii, 128. 
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Crystalline condition, distinction be- 
tween the amorphous and the 
(Haber), A., ii, 563. 
substances, space formulae for (Rinnk), 
A., ii, 868. 

Crystallisation, process of (Sohaum), 
A., ii, 264. 

produced by annealing (Gaubkrt), 
A., ii, 36. 

starting of, by friction of a glaRS rod 
against the wall of the vessel 
(Dede ; Fkicke), A., ii, 744. 
prevention of, by addition of proteins 
(Cavazzani), A , ii, 746. 
spontaneous, influence of pressure on 
(Hassblblatt), A., ii, 35. 
of supercooled liquids (Hinsh el- 
wood and Hartley), A., ii, 200. 

Crystalloids, transition from, to colloids 
(Witzemann), A., ii, 428. 

Crystal- violet-leucosulphonic acid 

(Wieland and Schkuing), A., i, 58. 

Cubebin (Mameli), A., i, 347. 

Cubebinic acid, dibromohydroxy-, and 
hydroxy-, amides of (Mameli), A., i, 
348. 

Cubebinolide, derivatives of (Mameli), 
A v i, 347. 

Culture solutions, estimation of alka- 
linity of (Mjchaelis), A., i, 405. 

iso-^-Cumenol (3:5 : trimethyl phenol) (v. 
Auwers and Saurwein), A., i, 1033. 

a-^-Cumidine, di-a>-chloro-. See 2:3:5- 
Tnmethylbenzene, 1-dichloroamino- 

Cuminaldehyde from eucalyptus oil 
(Penfold), T., 266. 

Cumylcumoquinonedi-imide , chloio- 

(Goldschmidt and Strohmenger), 
A., i, 1005. 

Cuprates. See under Copper. 

Cuprene, constitution of ( Kaufmann and 
Schneider), A., i, 245. 

Cupretenine methyl ether, hydrochloride 
of (Heidelberger and Jacobs), A., 
i, 673. 

Cureanolic add (Grimme), A., i, 98. 

Cureine (Grimme), A. , i, 98. 

Curite (Schoep), A., ii, 77. 

Currant. See kibes rubrum. 

Cuttlefish, action of inky secretion of, on 
pyrrole (Rondoni), A., i, 64. 

Cyanamide, preparation of carbamide 
from(FARBWERKEVORM. MEISTER, 
Lucius, k Bruning), A., i, 993. 
physiological action of (Hesse), A., i, 
1093. 

Cyanamides, condensation of hydro- 
chlorides of, with phenols (Short and 
Smith), T., 1803. 

Cyanamidoethyl alcohol, and its deriv- 
atives (Fromm and Hokold), A., i, 
529. 


Cyanates, thio-. See Thiocyanates 

Cyanio add and Cyanides. See under 
Cyanogen. 

Cyanines, thio-, tautomerism of (Mills 
and Braunholtz), T., 1489. 

woCyanines, brominated (Moudgill), 
T., 1509. 

thio- (Braunholtz and Mills), T., 
2004, 

Cyanine eolouring matters (Mills), T., 
455; (Mills and Braunholtz), 
T., 1489 ; (Braunholtz and Mills), 
T., 2004. 

antiseptic properties of (Browning, 
Cohen, and Gclbransen), A., ii, 
1097. 

Cyanogen, spectrum of (Kratzkr), A., 
ii, 4. 

band spectrum of (OKUBo), A.,ii, 601. 

Cyanogen bromide, action of, on tertiary 
arsines (Steinkopf, Donat, and 
Jaegek), A., i, 994. 
haloids, action of, on phenylhydrazine 
(Pellizzari), A., i, 585. 
Hydrocyanic add, formation of, from 
nitrogen and hydrocarbons (Koe- 
nig and Hubbuoh), A., i, 642 
preparation of, in the laboratory 
(Fritzmann), A., i, 1128. 
production of, by Bacillwpyocyaneus 
(Patty), A., i, 407. 
synthesis of, by oxidation of various 
organic compounds (Fosse ; Fosse 
and Hikullk), A., i, 117. 
tautomerism of (Usheewood), T., 
1604. 

polymeride of, and its derivatives 
(Grischkevitsch-Trochi- 
movski), A., i, 723. 
oxidation of formaldehyde to (Fosse 
and HlRULLE), A., i, 528. 
in plants (Rosenthaler), A , i, 
412, 614 ; (Siegfried), A., i, 614. 
calcium salt, preparation of, pure 
(Pincass), A., i, 632. 
magnesium salt, and its complex 
silver compounds (Fichter and 
Sutrr), A., i, 532. 
mercuric salt, compounds of, am- 
monia with (Brinkley), A.,i,724. 
potassium salt, crystal structure of 
(Bozorth), A., i, 441; (Cooper), 
A., i, 1128. 

potassium cadmium, potassium mer- 
cury, and potassium zino salts, 
crystal structure of (Dickinson), 
A.\ i, 532. 

detection of (Sunpbrrg), A., ii, 404. 
Cyanides, estimation of, eleotro- 
metrically, in presence of haloids 
(MOller and Lauterbach), A., ii, 
403. 
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Cyanogen 

Cyanio acid in blood (Nidoux and 
Welter), A., i, 789. 
woCyanic acid, condensation of, with 
aromatic o-aminosulphonie acids 
(Soott and Cohen), T., 2034. 

Cyanogen, estimation of (Yanagisawa), 
A., ii, 667. 

Cyanohydrin*, synthesis of, by means of 
emulsion (Nordefeldt), A., i, 66. 

Cyanarie dihydrazidomonoazide, mono- 
hydrazidodiazide and triazide (Ott), 
A., i, 1128. 

apoCyclene (Komppa and Roschiek), 
A., i, 1167. 

Cyclic compounds, formation of, from 
halogenated open-chain derivatives 
(Chandrasena and Ingold), T., 
1306; (Ingolp), T., 2676. 
formation of, from hydioaromatic 
dicarboxylic acids (Windaus and 
Huokkl), A., i, 658. 
space configuration of(DERx), A. ,i, 651 . 
tautomerism of, with open-chain iso- 
morides (Kon, Stevenson, and 
Thorpe), T., 650. 

halogen derivatives, absorption spectra 
of (Graham and Macbeth), T., 
2601. 

Cymbopogon csmus (inchi grass), essential 
oil from (Moudgill and Iyer), A., i, 
945. 

p-Cymene, bromo-2-amino-, and its deriv- 
atives (Wheeler and Smithey), A., i, 
882. 

7-2-Cymylbutyric acid (Ruzicka and 
Mingazzini), A., i, 1001. 

j8-2-Cymylethyl alcohol, and its bromide 
(Ruzioka and Seidel), A., i, 562 

jS'2-Cymylethylmalonic acid, ethyl ester 
(Ruzioka and Mingazzini), A., i, 
1001. 

methyl ester (Ruzicka and Seidel), 
A., i, 562, 

j8-2-Cymyl-a-methylbutyric acid, and its 
chloride (Ruzicka and Seidel), A., i, 
562. 

Cyprine, from New York (Lewis and 
Bauer), A., ii, 714. 

Cypnnus carpio (carp), constituents of 
the ovaries of (FaurE-Fremiet and 
Garrault), A., i, 700. 

Cystine (Merrill), A., i, 326. 
preparation of (Schmidt), A s i, 992. 
acid hydrolysis of (Hoffman and 
Gortner), A., i, 429. 
oxidation of, in the animal organism 
(Lewis and Root), A., i, 487. 
excretion of, as cysteine (Lewis, 
MoGinty, and Root), A., i, 1088. 
estimation of, in proteins (Folin and 
Looney), A., ii, 539. 


Cysts, ovarial-dermoid,* unsaturated 
alcohols from (Muck), A., i, 1092. 
Cytopectans (Clayson, Norris, and 
Sohryver), A., i, 206. 

Cytopectio acid (Clayson, Norris, and 
Sohryver), A., i, 206. 


D. 

Dakin’s hypochlorite solution, action of, 

on organic compounds (Engfbldt), 
A., i, 812. 

Deaminoproteins (Herzig and Lieb), 
A., i, 386. 

Decahydronaphthalene (decalin), physi- 
cal properties of (Herz and Schuf- 
tan), A., i, 647. 

Decahydronaphthalenes, isomerism of 
(Mohr), A., i, 248. 

Decalactone (GkOn and Wirth), A., i, 
805. 

Decalin. See Deoahydronaphthalene. 

Decanedial, and its derivatives (Rosen- 
MUND, Zrtzsche, and Enderlin), 
A., i, 431. 

Decarboxylation in biochemistry (S pi bo). 
A., i, 1213. 

A^-Decenoic acid, synthesis of (Grun 
and Wirth), A., i, 804. 
from butter, aud rfibromo-, and their 
methyl esters (Grun and Wirth), 
A., i, 806. 

Decoisobutylamide (Asahina and As- 
ano), A., i, 506. 

Decoic acid, i-chloro-, methyl ester 
(Grun and Wirth), A., i, 805. 
i-liydroxy-, and its methyl ester 
(Grun and Wirth), A., i, 805. 

n-Decyl fluoride (Swarts), A m i, 101. 

Dehydrocholic acid, tnsemicarbazone 
ot (Borsche and Hallwass), A., i, 
1159. 

Dehydrolithocholic acid, methyl ester, 
and its oxime (Borsche and Hall- 
wass), A., i, 1159. 

Dehydroxidation (Muller), A., i, 110. 

Delphinid®, oil from the heads of 
(Nakatogawa and Kobayashi), A„ 
i, 701. 

Demethoxy-yanogonine (Mur ay am a 

and May kda), A., i, 265. 

Demethylscopolinone, and its salts and 
derivatives (Hess and Wahl), A., i, 
857. 

Denitrification with formates (Groene- 
wegf), A., i, 971. 

Density (specific gravity ), determination 
of, of liquids (Wiedbrauk), A., ii, 
740. 

contraction of flasks, used in the 
determination of, of gases (Moles 
and Miravallbs), A., ii, 617. 
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Deoxybexuoin acetal and anil, and their 
derivatives (Knoevenagel and Goos', 
A., i, 752. 

a- and /S-Deoxybensoinpinacones 

(GaroIa Bantus and Pascual Vila), 
A., i, 734. 

Deoxybilianic. aoid, semicarbazone of 
(Borsche and Hallwass), A., i, 1160. 

^Deoxybilianic aoid, formula of, and its 
derivatives (Wieland and Adickes), 
A., i, 838. 

2-Deoxyglaeose, and its derivatives 
(Bekgmann, SonoTTE, and Leohin* 
sky), A., i, 227. 

Deoxyindigotin, and its sulphonic acid 
and sodium salt (Borsche and Mey&iI), 
A., i, 55. 

Deoxymatrine, and its salts and deriva- 
tives (KondA, Kishi, and Araki), A., 
i, 269. 

Deoxvscopolamine, and its salts (Hess 
and Wahl), A., i, 856. 

Deoxytropyl bromide (Hess and Wahl), 
A., i r 855. 

a • and /3- Deoxy tropylscopolein, and 
their salts ( H ess and Wahl), A. , i, 855. 

Detectors, new, for wireless telegraphy 
(Heike), A., ii, 19. 

Detonators, a-particles as (Henderson), 
A., ii, 606. 

Dewindtite, a radioactive mineral 
(Schoep), A., ii, 305. 

Dextrin, adsorption in solutions of, and 
their emulsifying action (Clark and 
Mann), A., ii, 550. 

Dextrose (d -glucose ; grape-sugar), mu- 
tarotation of (Murschausrr), A., 
i, 322, 432 ; ii, 92. 

solubility of, in water (Jackson and 
Silsbee), A., i, 986. 
decomposition of, in alkaline solution 
(Waterman and van Tussen- 
broek). A., i, 433. 

decomposition of, by pyoeyanic bacilli 
(Aubel), A., i, 201. 
lactic acid fermentation of, by peptone 
(Schlatter), A., i, 1096 ; (Baur 
and Hrrzfeld). A , i, 1097. 
function of phosphates in oxidation of, 
by hydrogen peroxide (Harden and 
Henley), A., i, 433. 
oxidation of, in the body (Hirsch), 
A., i, 87. 

catalytic reduction of (Cake), A, , i, 523. 
electrolytio reduction of (Findlay 
and Williams), A., i, 523. 
acetone derivatives of (Irvine and 
Patterson), T., 2146. 
action of ammonia on (Ling and 
Nanji), A., i, 631. 
action of ozone on solutions of 
(Sohonebaum), A., i, 223. 


Dextrose, distribution of, in arterial 
and venous blood (Henriques and 
Ege), A., i, 191. 

permeability of blood-corpuscles for 
(van Crevbld and Brinkman), 
A., i, 192. 

action of injections of, on diuresis 
(Cori), A., i, 1091. 
sulphate (Neuberg and Lieber- 
mann), A., i, 222. 

and its tetra- acetyl derivative, sulph- 
ate compounds of, and their salts 
(Ohle), A., i, 986. 

detection of, biochemically (Arnold), 
A., i, 811- 

detection of, in urine by means of 
o-nitrophenylpropiolic acid (Rodil- 
lon), A., ii, 166. 

estimation of (Greiner), A., ii, 400 ; 
(Lemkes and Landsberg), A., ii, 
724 ; (Kruld; van der Haar), 
A., ii, 790 ; (Fleury and Boutot), 
A., ii, 879. 

separation of sucrose from, by dialysis 
(Congdon and Ingersoll), A., i, 
322. 

Diabetes ( glycosuria ), chemistry of 
(Ionescu), A., i, 198. 
acetone substances in blood in (Fitz), 
A., i, 192. 

acetonuria in (Hubbard and Nichol- 
son), A., i, 969. 

aldehyde in urine in (Stepp and 
Fkulgen), A., i, 300. 
aldol and acetaldehyde in urine in 
(Fricke), A., i, 800. 
carbohydrate metabolism in (Allen 
and Wishart), A., i, 893; (Wag- 
ner anrf Parnas), A., i, 965. 
utilisation of fat in (Blatherwjck), 
A., i, 89. 

administration of lievulose in (Des- 
grez, Bierry, and Ratheuy), A., 
i, 1215. 

adrenaline (Elias and Sammamino), 
A., i, 86. 

phloridzin, sugar in the kidneys m 
(Nash), A., i, 497. 
action of desiccated thyroid in 
(Asher and Horrisberger), A., 
i, 293. 

Di- 5 - aoenaphthylcarbamide (Fleischer 
and Schranz), A., i, 1143. 

Diaoetonedeoxygluoose (Freudenberg 
and Brauns), A., i. 1117. 

Diaoetoneglucoenose (Freudenbeeg and 
Brauns), A., i, 1117. 

Diacetonegiucose t transformations of 
(Freudenberg and Brauns), A.,i, 
1117. 

sulphuric ester of (Levene, Meter, 
and Weber), A., i, 987. 
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Diacetonexylose (Fkeudenbkrg and 
Svanbbrg), A., i, Hid. 

^;/-Diacetoxybenxene (Fichter and 
Jaeck), A., i, 62. 

7 : 12-Diacetoxydibenxothianthren, 5:14- 
dthydroxy- (Beaus and Kohler), 
A., i, 1051. 

5 : 14-Diacetoxydibenxothianthrenquin - 

one (Brass and Kohler), A., i, 1051. 

Diaoetoxydiethyl sulphide (Farbweuke 
vorm. Meisteb, Lucius, & Bruning), 
A., i, 420. 

3:5-Diaeetoxydimercuri-4-hydroxybenz- 
aldehyde (Henry and Sharp), T., 
1058. 

3:5-Diacetoxydimercurisalicylaldehyde 

(Henry and Sharp), T., 1056. 

Diacetoxy-7:7-dimetliyl-a-dinaphtha- 

xanthens (Sen-Gupta and Tucker), 
T., 560, 662. 

Diaoetoxymerourinitroanilines (Kha- 
rasch, Lommen, and Jacobsohn), 
A., i, 604. 

Diacetoxymer curi- 5-nitrosalicylic acid 

(Raiziss and Proskouriakoff), A., i, 
604. 

Diacetoxy-7methyl-7-ethyl-adinaph- 

thaxanthens (Sen-Gupta and 
Tucker), T., 563. 

li5-Diacetoxynaphthalene, and dmitro- 
(Hemmelmayr), A, i, 836. 

6: 1 l-Diaoetoxy-££-naphthaphenthiaz- 
ine, 3-amino-, acetyl derivative 
(Fries and Kerkow), A, i, 578. 

2: 3- Diaoetoxyphenyl-ra-octaldehy de 

(Majima and Tahara), A., i, 263. 

3:4-Diacetoxystyrene, «-nitro- (Rosen - 
mund and Pfannkuch), A., i, 1030. 

Diacetylaoetone, preparation of, and its 
salts and derivatives (Collie and 
Reilly), T., 1984. 

1 : l'-Diacetyldihy dro-4:4'-dipyridyl 

(Dimroth and Frister), A., i, 678. 

Diaeetylpnrpurin 2-methyl ether (Dim- 
roth, Schultze, and Heinze), A., i, 
157. 

Diacetylquiniz&rin, mono - and eft-bromo- 
( Dimroth, Schultze, and Heinze), 
A., i, 157. 

Diaoetylsnooinio acid, ethyl ester, 
tautomerism of (Kaufmann), 
A., i, 985. 

isomerism of, and its estimation aud 
iron salt 8 (Knorr and Kauf- 
mann), A., i, 220. 

Di&oetylsueeinio acid, dibmmo-, ethyl 
eater, preparation of (Hirst and 
Macbeth), T., 2175. 

1 :l'-JMacetyltetrahydro-4:4'-dipyridyl 
(Dimroth and Hebne), A., i, 48. 

1 :l'-Diacetylt«trahydrodiquinolyl (Dim- 
roth and Heene), A., i, 50. 


aa'-DiaoetylWljS'-tetraphenyitetrasab 
(Goldschmidt and Euler), A., i, 
475. 

aa'-DiacetylW/SjS'-tetra-jp-tolyltetraian 
(Goldschmidt and Euler), A., i, 476. 

Dialkyl sulphides, chloro- (Pope and 
Smith), T., 1166. 

7:’9-Dialkyldeoxyurio aeidi (Biltz), 
A., i, 380; (Biltz and Bulow), 
A., i, 381, 882, 388, 384; (Biltz 
and Hkidrich), A., i, 882, 383. 

Diallylanthranilic acid (FOldi), A., i, 
732. 

Diallylbenzidine, 3:3':5:5'-te/rauitro- 
(van Romburgh), A., i, 276. 

AW / -Di(jo-allyloxyphenyl)acetamidine 
f Schuler), A., i, 179. 

Dialyser, rapid (Gutbier, Huber, and 
Schiebrr), A., ii, 551. 
simple (Gutbier and Mayer), A., ii, 
353. 

Diamminodinitro-oxalatocob&lti&tes, 
crystallography and optical properties 
of (Knaggs), T., 2069. 

Diamond, energy of atomic linkings in 
(Fajans), A,, ii, 818. 
forces between atoms in, and in 
aliphatic hydrocarbons (Fajanu), 
A., ii, 194. 

action of, on carbon monoxide (Foix), 
A., ii, 641. 

Diamyl selenide, j80'-rfichloro-, and its 
di chloride (Boord and Cope), A., i, 
421. 

Diamylose, constitution of (Karrkr and 
Smirnov), A., i, 435. 

Piwoamyloxydiphenylmethane (Mac- 
kenzie), T., 1696. 

2:7- Dianilinonaphthaflavinduline 

(Du-it), T., 1963. 

2 : 7 -Dianilinophenanthranaphthazine, 

and its mtro- derivatives (Sircar and 
Dutt), T., 1948. 

3 :5-Dianilino-l:2:4- triazole, and its 
dibenzoyl derivative (Fromm, Kay- 
ser, Briegleb, and Fohrenbach), 
A., i, 378. 

Dianilinovinyl ketone, and its deriv- 
atives (Borsche and Bonacker), A., 
i, 50. 

o-Dianisidine hydroferrocyanide (Cum- 
mino), T., 1296. 

Di-p'-anisyl-j3-benzoquinone(PuM merer 
and Prill), A., i, 1165. 

Di-i?-aniiyl* ( j33-diphenylvinyl)methyl 
perchlorate (Ziegler, Ochs, Bremer, 
and Thiel), A., i, 1049. 

NN'-Di-p anisylhydrazine, and its de- 
rivatives (Wieland, Wecker, and 
Albert), A., i, 780. 

2:5-Di-p-anlsylqainoi (Pummbrer and 
Prell), A., i, 1165. 



INDEX OF SUBJECTS. 


ii. 1123 


Di-p*anisylstyryl car bind, and its de- 
rivatives (Ziegler and Ochs), A., i, 
151, 1048. 

Dianthraquinone, 2:2'-dihydroxy- 
(Bradshaw and Perkin), T., 921. 

Dianthraquinonylcarbamidei, isomeric 
(Battegay and Bernhardt), A., i, 
1041. 

Dianthrono, 3:3'-cMiydroxy-, and its de- 
rivatives (Perkin and Whattam), 
T. t 294. 

Dianthryl, 2:2'-<2ihydroxy-, and its de- 
rivatives (Perkin and Whattam), T., 
292. 

Oiantipyryl selenide, di-p nitro- (Farb- 

WERKE YORM. MUSTEK, LUCIUS, & 
BrOning), A., i, 1066. 

Diaqnotetramminecobaltiselenate. See 

under Cobalt. 

Diaquotetrapyridinemagnesium brom- 
ide (Spacu), A., i, 859. 

Diary lstyrylcarbinola, lialochromy of 
(Ziegler), A., i, 151. 

Diastase, inactivation of, by metals 
(Luger), A., i, 65. 

regeneration of (Biedermann), A., i, 
698. 

actiqn of pepsin and trypsin on 
(Biedermann), A., i, 480. 
malt, thermostability of (Ernstrom), 
A., i, 599. 

2-Diazoamino-8-bromo -p -cymene 
(Wheeler and Smithey), A., i, 
333. 

Diazobenzene'4-arsinio acid)-4'-amino- 
aeetanilide, and its sodium salt 
(Jacobs and Heidelberger), A., i, 
73. 

Diazobenzene(4-arainic acid) ^'-amino- 
acetophenone, and its sodium salt 
(Jacobs and Heidelberger), A., i, 
73. 

Diazobensene(4 arsinio acid) 4'-amino- 
6'-aoetophenozyacetic add, and its 
sodium salt and methyl ester (Jacobs 
and Heidelberger), A., i, 74. 

DiAzobenzene(4-arsinlo add)-3'-amino- 
anisie add, and its sodium salt 
(Jacobs and Heidelberger), A., i, 
78. 

Diazobeniene(4*ariinio acid) amino- 

bensoio acids, and their sodium salts 
(Jacobs and Heidelberger), A., i, 
73. 

Diasobenstnd 4- arsinio aoid)-4'-amino- 
einnamio add, and its Balts and ethyl 
ester (Jacobs and Heidelbergeh), A., 
i, 73. 

Diazobenzene(4-arsinic acid)-4'-amino- 
2' :6 '-dimethy lphenoxy aoe tic add, 

sodium salt and methyl ester (J acobs 
and Heidxlbergeu), A., i, 74. 


Diasobensene-4- arsinio aoid-8'amino- 

G'-methozybenzoie add, methyl ester, 
and its sodium salt (Jacobs and 
Heidelberger), A., i, 73. 

Diazobenzene(4- arsinio acid)-4'-amino- 
2 '-methylphenoxyaoetic acid, and its 
methyl ester and sodium salts (Jacobs 
and Heidelberger), A., i, 74. 

Diazobenzene(4-arsinic aeid)amino- 
methylisonropylphenozyaoetic adds, 
sodium salts and methyl esters (Jacobs 
and Heidelberger), A., i, 74. 

Diazobenzene(4-arsinio aoid)-4'-amino- 
phenol, and its sodium salt and 
benzoic ester (Jacobs and Heidel- 
berger), A , i, 73. 

Diazobenzene(4- arsinio aoid)-4'-amino- 
henozyacetic add, and its salts and 
erivatives (Jacobs and Heidel- 
berger), A., i, 74. 

Diazobenzene(4- arsinio acid)-4'amino- 
phenylarsinic aoid, and its salts 
(Jacobs and Heidelberger), A., i, 74. 

Diazobenzene ( 4-arsinio aoid)-6'-amino- 
piperonylic aoid, methyl ester, and its 
sodium salt (Jacobs and Heidel- 
berger), A., i, 73. 

Diazobenzene(4-arsinio acid)aniline, and 

its sodium salt (Jacobs and Heidel- 
berger), A., i, 73. 

DiaEobeniene(4-arsinio aoid)anisidines, 

aud their sodium salts (Jacobs and 
Heidelberger), A., i, 73. 

Diazobensene(4-arsinie aoid)benzyl- 
glycine (Jacobs and Heidelberger), 
A., i, 74. 

Diazobenzene(4-arsinio acid)-6-bromo- 
4- amino-2-methy lphenoxy ace tic add, 

and its sodium salt and methyl ester 
(Jacobs aud Heidelberger), A., i, 
74. 

Diazobenzent(4-arsime acid)-2'-bromo- 
4'-aminopbenozyaoetio add, and its 
sodium salt and methyl ester (Jacobs 
and Heidelberger), A., i, 74. 

Diazobenzene (4- arsinio acid)-4'-cbloro- 
aniline, and its sQdimn salt (Jacobs 
and Heidelberger), A., i, 78. 

Diazobenzene( 4-arsinio aoid)diethyl- 
amine, and its sodinm salt (Jacobs 
and Heidelberger), A., i, 73. 

Diazobensene(4-arsinio aoid)dimetbyl- 
amine, and its sodium salt (Jacobs 
and Heidelberger), A., i, 73. 

Diaiobenzene(4-arsinio acid)-4'-ethozy- 
phenylglyoine, and its sodium salts 
and ethyl ester (Jacobs and Heidel- 
berger), A., i, 74. 

Disaobenzene(4-arsinio acidM'-meth- 
ozyphenylglycine, and its sodium salts 
and ethyl ester (Jacobs and Heidel- 
berger), A., i, 74. 
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Diazobenzene(4-arsinic acidl-S'-methyl^ 
4''aminophenoxyacetic acid, and its 
methyl ester and sodium salts (Jacobs 
and Heidelberger), A., i, 74. 

Diazoben«ene(4-arsinic aoid)-4'-methyl- 
aminophenoxyacetic aoid (Jacobs 
and Heidelberger), A., i, 74. 

Diaiobenzene(4-arsinic acid)methyl- 
aniline, and its sodium salt (Jacobs 
and Heidelberger), A., i, 73. 

&wDiazoben*ene(4-arsinic acid)penta- 
methylenetetramine, and its sodium 
salt (Jacobs and Heidelberger), A., 
i, 73. 

Diazobenzene(4-ariinic acid ) phenyl - 

glycine, and its sodium salt (Jacobs 
and Heidelberger), A., i, 74. 

Diazobenzene(4-ar*inic acid)piperidine, 
and its sodium salt (Jacobs and 
Heidelberger), A., i, 73. 

Diazobenzene(4-arsinic acid)-/?-tolu- 

idine, and its sodium salt (Jacobs and 
Heidelberger), A., i, 73. 

Diazobenzene(4-ar8inic aoid ) -;?-tolyl - 

glycine, and its sodium salt (Jacobs 
and Heidelberger), A., i, 74. 

Diazo-2-broxnobenzene(4-arsinic acid)- 
J7*aminopbenoxyacetio acid, and its 
methyl ester and sodium salts (Jacobs 
and Heidelberger), A., i, 74. 

Diazo-eompounds (Angeli), A., i, 774 ; 

(Pieroni), A., i, 1071. 
aliphatic (Staudinger and LUscher), 
A., i, 237 ; (Staudinger), A., i, 
238, 240. 

asymmetry of (Levene and Mike- 
ska), A., i, 818. 

mechanism of reaction of ( Olive hi- 
MandalX), A., i, 994. 
optically active (Ohiles and Noyes), 

A., i, 924. 

a-Diazoglutaric aoid, esterB (Chiles and 
Noyes), A., i, 924* 

Diazo-groupz, replacement of nitro- 
groups by (Vesel^ and Dvorak), A., 
i, 690. 

a-Diazo-n-hexoio 0id, d- and 7-ethyl 
esters (Chiles and Noyes), A., i, 925. 

Diazomalonio aoid ethyl and methyl 
esters, interaction of triphenylphos- 
phine with (Staudinger and 
LtscHER), A., i, 238. 

Diazomethane, action of, on uracil 

(Johnson, Hill, and Case), A., i, 

m. 

action of, on ureides and uric acid 

(Herzig), A., i, 373. 

Diasonium salts, interaction of phenols 
and (Chattaway and Hill), T., 
2766. 

Diazo-reaction in the carbazole series 
(Morgan and Read), T., 2709. 


Diazotisation, velocity of reaction of 
(Schoutissen), A., i, 181. 
6-Diazo-o*toluene(3-arsinio acid)-/?- 
aminophenoxyacetio aoid, and its 
sodium salt and methyl ester (Jacobs 
and Heidelberger), A., i, 74. 

6 Dibenzenes olphonylaminoaoenapb- 
thene (Fleischer and Schuanz), A., 
i, 1144. 

Dibenzhydrazide chloride, action of 
sodium azide with (StolliS and Netz), 
A., i, 690. 

Dibenzofalvene ( diphenylene-ethylene ), 
and its derivatives (Wikland, 
Rkindel, and Ferrer), A., i, 
1137. 

and its pierate and polymcride, and 
2: 7-dibromo- (Sieglitz and Jassoy), 
A., i, 820. 

Dibenzothianthren, 6:7 :12:14-7<tfrahydr- 
oxy (Brass and Kohler), A., i, 
1051. 

Dibenzothianthrendiquinone, prepara- 
tion of, and its sulphoxide and 1:14- 
cfihyJroxy- (Brass and Kohler), A., 
i, 1051. 

Dibenzothiazolvlmethane, and its 

ethiodide and methiodide (Mills), T., 
464. 

Dibenzoylalizarin, preparation of (Bar- 
nett and Cook), T., 1389. 
a$-Dibenzoylaxnino-£-ketobutane, and 
itssemicarbazone (Windaus, Dorkies, 
and Jensen), A., i, 60. 
aS-Dib 8 nzoylamino- 7 -ketovalerie aoid, 
methyl ester, and its phenylhydrazone 
(Windaus, Dorkies, and Jensen), 
A.,i, 61. 

Dibenzoylcystine, properties of (Wolf 
and Rideal), A., i, 1114. 
colloidal gels of (Gortner and Hoff- 
man), A., ii, 130. 

Dibenzoyl-jShydroxyethylgnanidine 

(Fromm and Honold), A., i, 630. 
Dibenzoylmethane of Wislicenus, true 
nature of (Dufraisse and Gerald), 
A., i, 89. 

selenium compounds of, and chloro- 
(Morgan, Drew, and Barker), 
T., 2163 

Dibenzoylmethylethylglyoxime 

(Ponzio), A., i, 18. 

Dibenzoylmethylglyoxime (Ponzio), A., 
i, 17. 

1:4- and l:5-Dibenzoylnaphthalenez 

(Scholl and Neumann), A., i, 261. 

6 : 14-Dibenzoyloxydibenzothianthren- 
qulnone (Brass and Kohler), A., i, 
1051. 

6,9-Dibensoyloxy-7:7-diilo»tiiyl-a-di- 
naphthaxanthen (8en-Gupta and 
Tucker), T., 662. 
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5:9-Dibenaoyloxy-7-methyl 7-ethyl-o-di- 
naphthaxanthen (Sen -Gupta and 
Tuokee), T., 564. 

1:12 Dibenioyloxyperylene (Zincke and 
Dengg), A., i, 1013. 

Dibemoylphenylmethane ( M eisen - 

heimer and Weibezahn), A., i, 178. 

Dibenzoylpyrazoleanthrone-yellow 
(Mater and Hetl), A. t i, 878. 

aa'-Bibenzoyl-aa'jSjS'-tetraphenyltetra- 
zan, and its derivatives (Gold- 
schmidt and Euler), A., i, 475. 

aa'-Bibenzoyl-aa'/SjS' tetra*^-tolyltetra- 
zan, and its compound with tri phenyl 
methyl (Goldschmidt and Euler), 
A., l, 476. 

Dibenzpyrene-5:8 quinone (Scholl and 
Neumann), A., i, 261. 

Bibenzyl. See s.-Diphenylethane. 

Dibenzyl ether (Farbenfabrikkn 
vorm. F. Bayer & Co.), A., i, 934. 
disulphide, di o-hydroxy- (ZkmpiJsn 
and Hoffmann), A , i, 564. 

Bibenzylacethydroxamio acid, and its 
salts aud derivatives (Jones and 
Scott), A., i, 454. 

Bibenzylacetyl chloride (Jones and 
Scott), A., i, 454. 

Bibenzylamine, acetyl derivative (Short 
and Smith), T., 1806. 

Dibenzylbensoamidine, and its suits 
(Cuutius and Ehrhart), A., i, 775. 

Bibenzyloyanamide dihy d rochloride 

(Short and Smith), T., 1806. 

2:3-Bibenzyl-5:6-dihydropyrazine, aa- 
dicyano- (Durr and Sen), T., 2664. 

Dibenzyl diketone, aa'-dtcyano-, colour- 
ing matters from (Dutt and Sen), T., 
2663. 

9: 12-Dibeniyldiphensuccindane (Bran d 
and MOller). A., i, 445. 

1 : r-Bibenayl-4:4'-dipyridinium ( Weitz 
aud Ludwig), A., i, 366. 
hydrogen carbonate (Weiiz aud 
Konig), A., i, 1186. 

Bibenzylideneacetone. See Distyryl 
ketone. 

BibensyUdenecycfobutanone (Demja- 
nov and Dojarenko), A., i, 1161. 

9: 12-Bibeniylidenediphensuocindane 
(Brand and MOller), A., i, 445. 

9:12*Bibenzylidene-A 10 -diphensuocin- 
dene (Brand and Miller), A., i, 445. 

Bibenzylmalonio aeid, di-o-nitro-, 
methyl ester (Leuchs, v. Katinsky, 
and Conrad), A., i, 472. 

Bibenzylmethylgluooside (Com berg and 
Buchlkr), A., i, 112. 

2:3-Bibensyl-8-methylqninoxaline, oa'- 
dicyano- (Dutt and Sen), T., 2665. 

2:3- Bibenzyl- l:4-naphthaquinoxaline, 
oa'-dicysno- (Dutt and Sen), T., 2665. 


2:3-Biben*yl-l:4-naphthaqtiinoxalin6- 

7- snlphonic aeid, aa'-dicyano- (Duit 
and Sen), T. f 2665. 

2: 8-Bibenzyl- 1 :4-naphthaquinoxaline- 

8- solphonic acid, aa'-dicyano-lO-hydr- 
oxy- (Dutt and Sen), T., 2666. 

2:8-Bibenzylqninoxaline, aa'-dicyano-, 
and aa'-aicyano-7*amino- (Dun' and 
Sen), T., 2664. 

Bibemylsulphine-^-tolaenetnlphonyl- 
imine (Mann and Pope), T., 1058. 

l:l'-Bibenzyltetrahydro-4:4'-dipyridyl, 
preparation and reactions of (Em- 
mert and Varenkamp), A., i, 1065. 
dissociation of (Weitz), A., i, 470. 

3:5-Bibenzylthiol-l:2:4-triaiole, and its 
hydrochloride (Fromm, Kayskr, 
Bkiegleb, aud Fohrenbaoh), A., i, 
379. 

Bibntyl seleuide, 00'-dichloro-, aud its 
diohloride (Boord and Cope), A., i, 
421. 

Bibntylarsinic acid, and its copper salt 
(Quick aud Adams), A., i, 600. 

Biwobntylbenzidine, 3:3':5:5'- fetranitro- 
(van Romburgh), A., i, 276. 

Biwobntylcyanoarsine (Sieinkopf, Do- 
nat, and Jaeger), A., i, 995. 

Biisobntyl ketone semicarbazone (Lb- 
roide), A., i, 217. 

aa-Bibntyryletbane, and its copper 
derivative (Leroide), A., i, 217. 

Bibutyrylmethane, and its copper de- 
rivative (Leroipe), A , i, 217. 

£0-Bibutyrylpropane, and its disemi- 
carbazone (Leroide), A , i, 217. 

Bioampbomethylchloroamine (Rupe and 
Schmid), A., i. 1042. 

Dioamphomethylhydroxylainine, and its 
salts (Rupe and Schmid), A., i, 1041. 

aa'-Dicarbamyl-aa'-dimethyk/ycfo- 
hexane-1: 1-diace tic acid, w-imide of 
(Kon aud Thorpe), T., 1803. 

a- WA^-Bicarbethoxybydrazinoaceto- 
aoetic acid, ethyl ester (Diels and 
Fuldner), A., i, 1196. 

jS-Dicarbethoxyhydrazino&cetyl&cetone 
(Diels and Fuldner), A., i, 1196. 

7 -AW'-Bicarbethoxyhydrazinoacetyl- 
aoetone (Diels), A., i, 77 4. 

10-a/3-Bicarbethoxyhydraiinoanthra- 
oene, 9-amino-, and its derivatives 
(Diels and M6 hl), A., i, 1194. 

2- and 4-a£-Bicarbethoxyhydrazino- 
naphthalenes, 1 -amino- (Diels and 
SOrensen), A., i, 1194. 

2-o£-Bioarbethoxyhydrasinon&phtha- 
lene-4-snlphonio aeid, sodium salt 
(Diels ana SOrensen), A., i, 1194. 

6-a6-Bicarbethoxyhydrazino-p-xylene, 
3-amino-, and its derivative* (Diels 
and Eckelmann), A., i, 1195. 
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a - AW'- Dicarbomethoxy hy draiinoaceto - 
acstic Mid, ethyl ester (Diels and 
Fuldner), A., i, 1196. 
)8-Dicarbometlioxyh.ydra*iaotoety lace- 
tone (Diels and Fuldner), A., i, 1196. 
a-WW'-Dicarbomethoxyhydraiinoero- 
tonie add, /9-amino-, ethj l ester 
(Diels and Fuldner), A., i, 1196. 

1 - a/3-Dioarbamethoxyhy dracinonaptha- 
lene, 2-amino-, and its derivatives 
(Diels and Wackermann), A., i, 11 96. 
4-a/9-Dlcarbomethoxyhydrasinanaphtha- 
lene, 1-amino- (Diels and Klein - 
feller), A., i, 1196. 

2 :4-Dioarboxyc#cfobutane- 1: 3- diacetic 
aoide, and the a-anhydride (Ingold, 
Perren, and Thorpe), T., 1789. 
as - and trans- 2:4-Dicarboxycyc/obutane 
l:3-di-a-propionic acids, and 2:4 -di- 
cyano-, ethyl ester (Ingolu, Perren, 
and Thorpe), T., 1787. 
4-a / 8-Dicarboxyethylamidohydrazino- 
naphtbalene, 1-amino- (Diels and 
Sorensen), A., i, 1195, 
try-Dioarboxyglutaconic acid, y-bromo-, 
ethyl ester, transformations of (Fali is, 
and de Roxas), A., i, 624, 
ay-Dicarboxyglutaconolactone, y - hyd r- 
oxy-, triethyl ester (Faltis and de 
Roxas), A., i, 625. 

wV'-Dicarboxymethanetriacetic acid, 
w-cyano-, ethyl ester (Ingold and 
Perren), T., 1418. 
a/8-Dicarboxymethylamidobydrasino- 
naphthalenei, atnino- (Diels and 
Sorensen), A., i, 1195. 

Bichromates. See under Chromium. 
Bicumylamine, chloroamino- (Gold- 
schmidt and Strohmenger), A., i, 
1005. 

Bioyanamide, and its salts (Madelung 
and Kern), A., i, 438. 

Bioyanimide (Franklin), A., i, 440. 
Bioyanodiamide, action of aqueous am- 
monia oh (Davis), A., i, 118. 
formation of guanidine from (Blaiji 
and Braham), A., i, 1123. 
action of, with methyl- and dimethyl - 
ammonium chlorides (Werner and 
Bell), T., 1790. 

Bi-^-dimethylaminostyryl ketone, a- 

chloro- (Bauer and Werner), A., i, 
1035. 

Didymium, absorption spectrum of 
(Weigert), A., ii, 413. 

Dieckmann reaction (Kon), T., 513. 
Bieckmann-Xomppa reaction (Dickens, 
Kon, and Thorpe), T., 1496. 
Dielectric constants, measurement of 
(King and Patrick), A., ii, 109. 
of colloidal solutions (Errkra), A., ii, 
694. 


Biet, effect of, on fixation qf nitrogen 
(Dienes), A., i, 293. 
replacement of protein by urea in 
(Morgen, Scholer, Windheuser, 
and Ohlmer), A., i, 293. 

y-Diethoxyacetoaeetic acid, ethyl eater, 
use of, in the synthesis of gtyoxaline 
derivatives (Puchbr and Johnson), 
A., i, 549. 

2:9-Biethoxyaoridino (Farbwbkkk 
vorm. Meisteb, Lucius, k Bbun- 
ing). A., i, 469. 

4:4'-Diethoxybenail, 3-3' dmitro- 
(Schonbero and Krarmer), A., i, 
664. 

Diethoxy-1 : l'-diethylcarbocyanine 

iodides (Braunholtz), T., 171. 

4:4'- Diethoxy- 1:1'- dinaphthyl (Scholl 
aud Seer), A., i, 336. 

4:4'-Diethoxyl:l / -di-ar-tetrahydro- 
naphthyl (Schroeter, Kindermann, 
Dietrich, Beyschlag, Fleisch- 
hauer, Kiebensahm, and Oester- 
lin), A., i, 124. 

a€-Diethoxy-/3-methylpentan-/9-ol-&-one 

(Daudel), A., i, 432. 

Di-p-ethoxyphenylformaayl methyl ke- 
tone (Jacobsen), A., i, 596. 

2:3-Bi-^-ethoxyphenyl-a/3-naphthaqnin- 
oxaline, and 2:3-df-?/i-nitro- (SchOn* 
berg and Kraemer) A., i, 664. 

Diethyl ether. See Ethyl ether, 
sulphide, /3/3'-dichloro-, preparation 
and reactions of (Mann and 
Pope), T., 594. 

hydrolysis of, and preparation of a 
non- vesicant isomeride (Bales 
aud Nickelson), T., 2137. 
reaction of, with sodium silicate, 
and the treatment of burns 
produced by it (Kramer), A., 
l, 914. 

dthydroxy-, preparation of esters of 
(Farbwerke vorm. Meister, 
Lucius, & Bruninq), A., i, 420. 
sulphoxides, a/8 fi'-tri- and -tetra- 
chloro- (Mann and Pope), T., 603. 

Diethylacetal, 3'3"*dfchloro- (Guignabd 
and Purdy), A., i, 803. 

Diethylacetylallophanic acid, hromo-, 
ethyl ester (Callsen), A., i, 1128. 

Diethylallylamine, and its oxide, and 
their picrates (Meisenubimer and 
Willmersdorp), A., i, 334. 

5-Diethylaminoaoenaphthene* and its 
derivatives (Fleischer and Schranz), 
A., i, 1143. 

^-Biethylaminobensylideneanthranilic 
acid(EKELEY, Rogers, and Swisher), 
A., i, 935. 

/S-Biethylaminobntan-y-ol (Fourneau 
and Puyal), A., i, 639. 
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Diethylaminobutylacetoacetic acid, 

ethyl ester (Farbwerke vorm. Meis- 
ter, Lucius, k BrOning), A., i, 529. 

9-Diethylamino-2-ethoxyaeridine (Farb- 

WERKE VORM. MEISTER, LUCIUS, k 
Brining), A., i, 469. 

a-Diethylaminoethylac«toacetic acid, 
ethyl and methyl esters (Farbwerke 
vorm. Meister, Lucius, k Brun- 
ing), A., i, 529. 

Diethylaminoethylacetonedicarboxylic 
acid, ethyl ester (Farbwerke vorm. 
Meister, Lucius, k Bruning), A., 
i, 529. 

Diethylaminoethylacetylacetone (Farb- 
werke vorm. Meister, Lucius, & 
Bruning), A., i, 529. 

a-Diethylaminoethylbutyrio acid, 0- 
hydroxy-, ethyl ester (Farbwerke 
vorm. Meister, Lucius, & Brin- 
ing). A., i, 640. 

Diethylaminoethylcamphorcarboxylic 
aoid, methyl ester (Farbwerke vorm. 
Meister, Lucius, & BrOning), A., 
i, 529. 

Diethylaminoethyloyanoacetio aoid, 

ethyl ester (Farbwerke vorm. Meis- 
ter, Lucius, k Bruning), A., i, 529. 

Dietbylaminoetbylmalonic aoid, ethyl 
ester (Farbwerke vorm. Mristhr, 
Lucius, k Bruning), A., i, 529. 

aDiethylaminopropan-0-ol (Fourneau 
and Puyal), A., i, 689. 

e - Dietbylamino-055 -trimetby lheptan- a- 
one (Billon), A., i, 717. 

Diethylamxnoninm rutlienipentabromide 
(Gutbier and Krauss), A., i, 16. 

Diethylaniline, compound of 3:5-dinitro- 
benzoic acid and (Ley and Ghau), A., 
i, 536. 

l:l'-Dietbylazurine iodide, bromo-deriva- 
tives (Moudgill), T., 1510. 

Dietbylbarbitnric add, action of diazo- 
methane on (Hekzig), A., i, 373. 
calcium and magnesium salts (Wolf- 
ing), A,, i, 1066. 

compound of 4-dime thylamino- 

l-phenyl-2:3-dimethyl-5-pyrazolone 
and (Chemische Fabrik auf Ak- 
tien vorm. E. Schering), A., i, 
582. 

Diethylbenzidine, 3:3':5:5'-^ranitro- 
(van Romburgh), A., i, 275. 

Diethylbromoethylamine (Farbwerke 
vorm. Meister, Lucius, k Brok- 
ing), A., i, 529. 

1 : l-Dietbylcycfobutane-3-one-2-oarb- 
oxylic acid, methyl ester, semicarb- 
azone (Dickens, Kon, and Thorpe), 
T., 1504. 

Diethyloarbodi-imido (Staudinger and 
Hauser), A., i, 70. 


2:2 / -Diethyloarbathiooya2iine iodide 
(Mills and Braunholtz), T., 
1493. 

crystallography of (Mills), T., 
462. 

Diethylcblorobutylamin* (Farbwerke 
vorm, Meister, Lucius, k Bruning), 
A., i, 529. 

Diethylcbloroetbylamine (Farbwerke 
vorm. Meister, Lucius, & Bruning), 
A., i, 529. 

7:9-Dietbyld6ozynrie aoid, and its salts 
(Biltz and Bulow), A., i, 384. 

d-N. O-Diethyldihydroonpreioinol (Hei- 
delberger and Jaoobs), A., i, 674. 

7 :7-Diethylg-dinaphtbaxanthen, oxida- 
tion of, and 5:9-cfohydroxy- (Sen- 
Gupta and Tucker), T., 565. 

Biethylene disulphide tetraiodide, as an 
antiseptic (Bachem), A., i, 611. 

Diethylenediamineoobaltic bromides, 
conductivities of (Duff), T., 450. 

o^-Biethylethylenediamine (Society of 
Chemical Industry in Basle), A., 
i, 255. 

00-Diethylglutarie aoid, methyl ester 
(Dickens, Kon, and Thorpe), T., 
1504. 

00-Dietbylglutaric aeid, oa'-dibromo-, 
and its ethyl ester (Deshapande and 
Thokpe), T., 1486. 

Diethyl groups, effect of, on the 
carbon tetrahedral angle (Deshapande 
and Thorpe), T., 1430. 

5 : 5 Diethylhydantoin (In gold, Sako, 
and Thorpe), T., 1192. 

Diethyliminovioluric aeid, and its salts 
(Lifschitz and Hepner), A., i, 768. 

2:2-Biethylindan-l-one (Haller and 
Bauer), A., i, 259. 

Dietbylmalonbromoamide (Ingold, 
Sako, and Thorpe), T., 1192. 

Dietbylmalonio acid, and its ethyl hy- 
drogen ester, esterification of (Du- 
mesnil), A., i, 622. 
ethyl esters, hydrolysis of (Dumen- 
nil), A., i, 520. 

derivatives of (Dumesnil), A., i, 
807. 

Diethylmalonodi-5-aeenaphthylamide 

(Fleischer and Schranz), A., i, 
1143. 

Biethylnitroioamine (Schmidt and 
Fischer), A., i, 822. 

7f-Diethylootane-7£-diol, and its oxide 
(Carriers), A., i, 320. 

Diethyki/cfopentamethylenearsonium 
iodide (Steinkopf, Donat, and 
Jaeger), A., i, 996. 

1 : 1 - Die thy leycfopentane- 8 4-dione, and 
its disemicarbazone (Dickens, Kon, 
and Thorpe), T., 1506. 
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7 :8-Diethylphenalene (Maybe and Sieg- 
litz), A., i, 741. 

Diethylpiperasine dichloroethylate 
(Farbwerke vobm. Meister, Lucius, 
A Bruning), A., i, 629. 

l:l-Diethylcycfopropane-2-carborylio 
acid, 2:3-dtcyano-, and its amide 
(Birch and Thorpe), T., 1826. 

1 :1 -Diethylq/cfopropane 2:3-dioarboxylic 
acid, and its dinitrile (Birch and 
Thorpe), T. t 1826. 

l:l‘Diethylc^cZopropane-2:8-dicarb- 
oxylic acid, 2:3-<ftcyano-, imide 
(Birch and Thorpe), T., 1826. 

eiih and tfran*-8:S-Diethylcycfopropane- 
l:2 dicarboxylic acids, and their de- 
rivatives (Deshapande and Thorpe), 
T., 1437. 

3:3-Diethyl«/£fopropan-l-ol- 1 :2-dicarb- 
ozylio aoid, and its derivatives (De- 
shapande and Thorpe), T., 1440. 

2:2-Diethylrcsoroinol 3-ethyl ether, 
4-chloro- (Fabre), A., i, 1148. 

Diethylrhodamine (Leonard), A., i, 
1182. 

Diethylsulphine-(bis)-^-toluenesulph- 
onylimine (Mann and Pope), T., 
1054. 

Diothylsulphine-jo-toluenesulphonyl- 
ixnine, and jSB'-dichloro- (Mann and 
Pope), T. f 1063. 

2 2 / -Diethylthiocyanine iodide (Mills), 
T., 461. 

2:1'- Diethylthiowocy anine iodide 

(Braunholtz and Mills), T , 2006. 

7:9 Diethyl-8-tbiourio acids (Biltz and 
B&low), A., i, 384. 

4: 6-Diethyl-m-xylene (Philippi, Seka, 
and Froeschl), A., i, 837. 

2:5-Oiethyl-p-zylene, 3:6*dibromo-, and 
3:6*cftnitro- (Philippi, Seka, and 
Robinson), A. , i, 887. 

Diffusion, effect of temperature on 
(Oholh), A., ii, 621/ 
of electrolytes into gels (Stiles and 
Adair ; Stiles), A., ii, 126. 
in porous vessels (Herrera), A., ii, 
427. 

formation of Liesegang’s rings in 
(Bradford), A., ii, 368. 
and interaction (Sohoneboom), A., 
ii, 690. 

Diiluorenylene, and its picrate, and di- 
hydroxy-, and dinitro- (Dziewoj$ski 
and Suszko), A., i, 730. 

1 :8-DifurforyUdenecycfohexan 2-one 
(Wolff), A., i, 668. 

Digalloyll»voglucoian, and its potass- 
ium salt (karrer and Salomon), 
A., i, 267. 

Digallylamine, and its salts (Roren- 
mpn» and Pfannkuoh), A., i, 1080. 


Digestion, disappearance of nitrogen in 
(Gouin and Andouard), A., i, 698. 
of proteins by trypsin (Northrop), 
A., i, 693. 

effect of splenectomy on (Mollow), 
A., i, 397. 

peptic, r61e of acids in (Ostwald and 
auhn), A., i, 698. 

Digestive tract, activities of the secre- 
tins of (Haramaki), A., i, 698. 

Digitalis, assay of the active principles 
of (Knudson and Dkesbacu), A., 
ii, 882. 

toxicity of extracts of (v. Dafert), 
A., i, 97. . * 

Digitalis purpurea , extraction of digi- 
toxin from (Binaghi), A., i, 412. 

Digitalonio acid, constitution of (Kili- 
ani), A., i, 224. 

Digitan, estimation of digitoxin in 
(Warren), A., ii, 403. 

Digitio acid, dimethyl ester (Wind a vs 
and Wkil), A., i, 849. 

j3-Digitogenio aoid, dimethyl ester 
(Windaus and Weil), A., i, 849. 

Digitoie aoid, dimethyl ester (Windaus 
and Weil), A., i, 849. 

Digitonin, constitution and derivatives 
of (Windaus and Weil), A., i, 848. 

Digitoxin, estimation of, in digital! 
(Warren), A., ii, 403. 

Digitoxonic acid, constitution of (Kili- 
ani), A., i, 224. 

Digitoxose, constitution of, and its cm b« 
oxylic acid (Kiliani), A. f i, 224. 

Digluo&n, constitution of (Kaiirer and 
Smirnov), A., i, 229. 

Diglyoolamidic acid, di-^-amsylamide, 
di-jp-ohlorophenylamide, and di-?n- 
tolylamide (Hill and Kelsey), A., 
i, 1141. 

Dig]ycoll-l:2:4:5-if'-cnmidic acid (An- 
schutz and Jaeger), A., i, 428. 

Diglycoliic acid, and its derivatives 
(ANSOHtiTz and Jaeger), A., i, 428. 

Diglycollaaphthalidic acids (Anschutz 
and Jaeger), A., i, 428. 

Diglycollnaphthils (AnschOtz and 
Jaeger), A., i, 428. 

Diglycolltoluidio acids (Anschutz and 
Jaeger), A., i, 428. 

Diglycollxylidio acids (AnschOtz and 
Jaeger), A., i, 428. 

Diglyoollxylils (AnsohOtz and Jaeger), 
A., i, 428. 

Di-os- and Jrans-heptadecylenylcarb- 
amide* (Nicolet and Pelc), A., i, 644. 

Di-rr-hexaldehyde, rfo'-d-hydroxy-. See 
Bis-6-methyltetrahydro-2-a-pyr)l 
ether. 

Diisohexoylpent&iuetbylenediaiiiinc, di- 
a-bromo- (Bergell), A., i, 720. 
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4:4'-Dihydrasino-l : l'-di-ar-tetrahydro- 
naphthyl (Sohroeter, Kindkrmann, 
Dietrich, Beysohlao, Fleisch- 
hauer, Riebensahm, and Oesterlin), 
A., i, 124. 

Dihydroabietinol (Ruzicka aud Meyrr), 
A., i, 830. . 

5: 8-Dihydroaceto-a-naphthalide, 

4-bromo- (Rowe aud Da vies), T., 1006. 
Dihydrobensofurans, mercury com- 

g ounds of (Adams, Roman, and 
PERRY), A., i, 946. 

7: 12-Dihydro-p-bensophenarsasine, 
oxide and sulphide, and 7-bromo-, 
7»chloro-, and 7-iodo- (Lewis aud 
Hamilton), A., i, 187. 
tfl-Dihydroeampholenonitrile (Kleuck- 
eb), A., i, 736. 

Dihydro- a- campholytio acid, yl-di- 
hydroxy-, and its diacetyl derivative 
(Chandrahena, Ingold, and Thorpe), 
T., 1548 

Dihydrooarboityril- 3 :3 '-spiran, di- 
bromo-, dichloro-, and cftnitro- 
derivatives (Leuchs, Conrad, and v. 
Katinszky), A., i, 873. 
d- and ^-Dihydrooinohonioinol (Heidel- 
BE«pEU and Jacobs), A., i, 674. 
Dihydrocinohonine, chloro-, and its 
hydrochloride (Jacobs and Heidrl- 
berobk), A., i, 672. 

Dihydrocnidic acid (Muuayama), A., i, 
310. 

Dihydrocodeine, o-nitro- (Speyer and 
Wirtkrs), A., i, 169. 

Dihydro wooodeine, and its salts (Speyer 
and Wieters), A., i, 47. 
Dihydrocodeine-AT-oxide, and its salts 
and sulphonio acid (Speyer and 
Wieters), A., i, 169. 
Dihydrooodeinesulphonie acids (Speyer 
and Wieters), A., i, 169. 
Dihydroeodide-AT-oxidesulphonic acid, 
chloro- (Speyer and Wieters), A., 
i,169. 

Dihydrooodidesnlphonio aoid, cbloro- 
(Speyeb and Wieters), A., i, 170. 
Dihydrocnpreioine hydrobromide 

(Heidelberoer and Jacobs), A., i, 
673. 

Dihydroonpreine oxide (Speyer and 
Broker), A., i, 675. 
Dihydrodehydrooorydaline (Gadamer 
and v. Bruohhausen), A., i, 675. 

saL and Jerivatives (Hess and 
Wahl), A., i, 856. 

Dihydrodeoxyoinchonino, and its hydro- 
chloride (Jacobs and Heidelberoer), 
A., i, 672. 

Dihydrofenoholamine, and its salts and 
derivatives (Maxwell), A., i, 763. 

cxxn: ii. 


Dihydrowoindole, preparation of (v. 

Braun and Nelkkn), A., i, 863. 
Dihydromethystio aoids (Goebel) A., i, 
'667. 

Dihydromethysticin (Goebel), A., i, 
657. 

Dihydromethystiooles, and their semi- 
c^rbazones* (Goebel), A, i, 657. 
Dihydromorphine oxide (Speyer and 
Becker), A., i, 676. 
Dihydromorphinesnlphonio acids (Spey- 
er and Becker), A., i, 676. 
Aa-Dihydromnconio aoid, $-bromo- 7 - 
hydroxy-, and y-chloro-8-bromo-, 
methyl ester (Chandrasena and In- 
oold), T. 1318. 

Dihydronaphthalenealkamine. See 
Tetrahyaro*£-napbthylamiiie, 0-liydr- 
oxy-. 

Dihydronaphthaiene-2-iminO'Oxazol- 
idine, aud its salts (Takeda and 
Kuroda), A., i, 275. 
Dihydronaphthalene series (Rows and 
Davies), T., 1000. 

5;8-Dihydro-a-naphthylamine, oxidation 
aud bromination of (Rowe and 
Davies), T., 1000. 

Dihydronaphthylethanol, aud its phenyl- 
urethane (de Pommereau), A., i, 
828. 

7:8-Dihydrophenalone-9, and its oxime 
(Mayer and Sieqlitz), A., i, 741. 
9:16-Dihydrophenanthranaphthaaine, 
2:7-dumino-, and 2:7«dihydroxy- 
(Sircar and Dutt), T., 19J50. 
rf- and l - Dihy dr oquinicinol , and their 
salts (Heidelberoer and Jacobs), 
A., i, 674. , * 

Dihydroquinine ethyl bromide (Heidel- 
berokr and Jacobs), A., i, 673. 
Dihydroquinine, 5:8-dmnuno-, 8-amino* 
6- hydroxy-, and 5:8-dthydroxy-, and 
their salts (Jacobs and Heidelbero- 
er), A, i, 671. 

Dihydroqninine oxide, preparation of, 
and its dinitrate (Speyer and Becker), . 
A, i, 676. 

Dihydrorubioene, and its picrate (Dzie- 
wo^ski and Suszko), A., i, 730. 
4:5*Dibydrothiasole, 2-thiol-, compound 
of chloropicrin and (RIy and Das), 
T., 325. 

1 : 4-Di( 5 / -hydroxy-7 / -sulpho-2'-napb- 
thylamino)bensene (Kallr & Co.), 
A, i, 824. 

Di-isatinasine, and its acetyl derivative 
(Borsche and Meyer), A., i, 54. 

8 :5'- Di-isatylme thane (Borsche and 
Meyer), A.,i N 5S. 
3:5-Diketo-l-ben*yl-l:4-hexahydro- 
diacine (Dubsky and Dinoemanse), 
A, i, 57. 
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Diketocholenic acid, and its ethyl ester, 
and its dioxime (Borschb and Hall- 
wabs), A., i, 1158. 

2:5-Diketo-l :4-dibenzoylmethylpiper- 

azine (Cheebuliez and Feer), A., i. 
1085. 

2:5-Diksto-l:4-dibenzoylpipera*ine, pre- 
paration of (Sasaki and Hashimoto), 
A., i, 56. 

2:5-Diketo-3:6-diben*yUdene-l-methyl- 
piperaiine. See Xanthorocellin. 

2:8-Diketo-3:5-dibeniylidene-2:3:5:6- 
tetrahydro-m-a-benzbiipyrrole 
(Davies and Hickox,) T., 2658. 

2:5-Diketo-l :4 dibeniylpiperaiine, pre- 
paration of (Sasaki and Hashimoto), 
A., i, 56. 

2: 5 -Diketo- 1 :4-dichloromethylpiperaiine 

(Cherbuliez and Feer), A., i, 1065. 

2:2'-Diketo-A lr diooumaran {oxindigo), 
synthesis of (Fries and Hasenjager), 
A., i, 46. 

2:5-Diketo-l:4-diethoxymethylpiper- 
azine (Cherbuliez aud Feer), A., i, 
1066. 

5.6-Diketo-7:7-diethyl-5:6-dihydro-a-di- 
naphthaxanthen, and its derivatives 
(Sen-Gupta and Tucker), T., 565. 

2:5-Diketo-l :4-dihydroxymethylpiper- 
azine (Cherbuliez and Feer), A., i, 

1065. 

2 : 5- Diketo- 1 :4- dimethoxymethy 1 -2:5- 
piperaeine (Cherbuliez and Feer), 
A., i, 1065. 

5 :0-Diketo-7 :7-dimethyl-5:6-dihydro-a- 
dinaphthaxanthen, and its derivatives 
(Sen-Gupta and TuokEr), T., 559. 

2:5-Diketo-l:4-dinaphthyImethylpiper- 
azine (Cherbuliez and Feer), A., i, 

1066. 

2:5-Diketo-l:4-dipiperidinomethylpiper- 
azine (Cherbuliez and Feer), A., i, 
1065. 

2:2'-Diketo-6-methyl-A 1:1 '-diooumaran 
(Fries and Hasenjager), A., i, 46. 

5:6-Diketo-7-methyl-7ethyl-5 :0-di- 
hydro-a-dinaphthaxanthen, and its 
derivatives (Sen-Gupta and Tucker), 
T., 568. 

5:6Diketo-7-methyl-7-w-propyl-5:6di- 
hydro-a-dinaphthaxanthen (Sen- 
Gupta and Tucker), T., 566. 

l^-Diketo-2-methvltetrahydronaph- 
thalene, 2:3-rfiDromo-, and 2:3 -di- 
chloro- (Fries and Lohm ann), A. , i, 80. 

Diketone, C^H^O, from the methyl 
ether of the substance C tl H ll 0 4 
(Fries and Leue), A., i, 462. 
C lf H 4 .0, and its dioxime, from the 
oxidation product of choleatan-4:7- 
dione (Windaub and Grimmer), 
A., !, 541. 


l:2-Diketonei (SohOnberg), A., i, 27 ; 
(ScHdNBERG and Kraemer), A., i, 
663. 

0-Diketones, action of carbon disulphide 
on thallons compounds of (Morgan 
and Ledbury), T., 2892. 
interaction of selenium tetrachloride 
and (Morgan, Drew, and Barker), 
T., 2438. 

a« - Diketo • a0y5« - pentaphenyl -A£-pen- 
tene (Dilthey and Kaffkr), A., i, 
669. 

2:4Diketo-5phenyl-5-ethyltetrahydro- 
oxasole, preparation of (Altwegg and 
Ebin), A., i, 53. 

2:4Diketo-5phenyl-5-methyltetrahy- 
dro-oxazole (Altwegg and Ebin), 
A., i, 58. 

Diketopiperazine, molecular compounds 
of phenols and (Povarnin and Ticho- 
mirov), A., i, 1185. 

2:5-Diketopiperaiine, formaldehyde de- 
rivatives of (Cherbuliez and Feer), 
A., i, 1065. 

Diketopiperazines (Dubsky and Dingk- 
manse), A. , i, 56 ; (Dubbky and 
Hohkr ; Dubsky, Hoher, and 
Dingemanbe), A., i, 57. 

2 : 5-Diketopiperazine- l:4-diaeetodi-a- 
naphthalide (Dubsky, Hoher, and 
Dingemanse), A.,i, 57. 

9t Diketostearic aoid, fusion of, with 
potassium hydroxide, and its ethyl 
and methyl esters (Nicolet and 
Jurist), A., i, 622. 

Dimatridine, and its salts aud deriva- 
tives (KoxdO, Kishi, and Araki), 
A., i, 269. 

Dimercuri^/aminoazobenzene diacetate 
(Vecchiotti), A., i, 478. 

Dimercuri-4-hydroxybenzaldehyde, 
3:5-d£chloro-, and 8:5-cfrhydroxy- 
(Henry and Sharp), T., 1068. 

Dimereurisalicylaldehyde, 8 :5 -effchloro- 
and 3:5-dfhydroxy« (Henry and 
Sharp), T., 1057. 

1:8-Dimethindiazidine, synthesis and 
division of derivatives of (Ingold and 
Piggott), T. , 2798. 

2 :4-Dimethoxyacetophenone, 3-hydroxy-, 
and its derivatives (Brand and Col- 
lisohonn), A., i, 452. 

4i4'-Dimethoxyarsenobenzene, 8:3 '-di- 
amino-, dihydrochloride (Christian- 
sen), A., i, 1203. 

3:4-Dimethoxybenialdehyde, 5-hydroxy- 
(Spath and ROder), A., i, 858. 

2:2 / -Dimethoxybe&zhydrol(ZiBGLERand 

Ochs), A., i, 1049. 

S&'-Dimethoxybenzil, audits derivatives 
(SchOnberg and Kraxmer), A., i, 
664. 
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3 : 4-Bimethoxybeniylideneanthranil lc 
acid (Ekeley, Rogers, aud Swisher), 
A.,i, 935. 

9:3':4'-Bimethoxybeniylidenefluorene- 
2'-o&rboxyllo add, 2:7-eftbromo-, and 
its derivatives (Sieglitz and Jassoy), 
A., i, 821. 

Bimethoxyearboxybenieneasobeniene- 
4'-arsinlc adds, amino-, and their 
salts (Jacobs and Heidblbkrger), 
A., i, 75. 

2:2'-Bimethoxy-5:5'-dimethylben*il, and 
itsosazonefScHbNBEuaand Krakmer), 
A., i, 663. 

5 9-Dimethoxy-7: 7-dimethyl-o-dittapb- 
tliaxanthen (Sen- Gupta and Tucker), 
T., 562. 

6: 7-Dimethoxy-2 .3 - dimethy lquinoline, 
and its salts (Rilliet), A., i, 840. 

4 :4'-Bimethoxv- 1 : l'-dinaphthy 1 
(Scholl and Seer), A., i, 336. 

4 :4'-Bime thoxy di-?R- toly 1 d&ul phid e 

(Stewart), T., 2558. 

3':4'-Bimetlioxy-2-hydroxydistyryl 
ketone (Buck and Hkilbron), T., 
1999. 

Bimethoxy-p-menthana, dibromo- 
(Schmidt, Bartholom^, and Lubke), 
A/, i, 827. 

5:9-Bimethoxy*7-methyl-7*ethyl-a-di- 
naphthaxanthen (Sen -Gupta and 
Tucker), T., 564. 

€: 7-Bimethoxy •2-metbylquina*oline, and 
its picrate (Rilliet), A., i, 840. 

4:6Dimethoxyphenylarsinic aeid, 
3-nitro- (Christiansen), A., i, 1203. 

2:4-Dimethoxyphenyl bromomethyl 
ketone (Sonn ana Falkenheim), A., 
i, 1163. 

3:4-Bimethoxyphenyl a-chloro-4'-di- 
methylanimostyryl ketone (Bauer 
and Werner), A., i, 1035. 

3:4-Dimethoxyphenyl a-chlorostyryl 
ketone (Bauer and Werner), A., i, 
1035. 

3 4-Dimethoxyphenylethylamine, 

£-5- hydroxy- (Spath and ROder), A., 
i, 853. 

8:5 -Dime thoxyphenyl ethyl ketone 

(Mauthner), A., i, 457. 

a-3:4-Dimethoxyphenyl-3-hydroxy- 
propylamine. See Methyh'weugenol- 
alkamine. 

a-3:4-Dimethoxyphenyl-/8-hydroxy- 
propyldimethy Umine. See Ti imethy 1 - 
isoeugenolalkamine. 

a-3:4-Bimethoxyphenyhnethyl-£- 
hydroxypropylamine. See Dimethyl- 
woeugenolalkamine. 

2: 8- Bi -^-xnethoxyphenyl-ojS -naphtha - 
qninoxaline (Sohonberg and Krae- 
mer), A., i, 665. 


3 :5-Bimethoxyphenylpropionamide, 

£-4-hydroxy- (SpAth and Roder), A., 
i, 852. 

6:7-Dimethoxy-2-phenylqninaioline, 
and its salts (Rilliet) A., i, 840. 

6: 7 - Bimethoxy-2-phenylqninoline, and 
its salts (Rilliet), A., i, 840. 

2:4-Bimethoxyphenyl styryl ketone, 
3-hydroxy-, and its dibromide (Brand 
and Collisohonn), A., i, 452. 

3:4-Dimethoxyphenyl styryl ketone 
dichloride (Bauer and Werner), A., 
i, 1035. 

3 :4 - Dime thoxyphenyl 3-veratrylethyl 

ketone, 2-hydroxy- (Crabtree and 
Robinson), T., 1038. 

3 :5-Bimethoxy-l-n-propylbenzene 
(Mauthner), A., i, 457. 

6: 7'Bimethoxyqninaldine, and its salts 
(Rilliet), A., i, 839. 

4:4'-Bimethoxy*tilbene, o-nitro- (Mki- 
senheimer and Weibezahn), A., i, 
177. 

3' : 4 , Bimethoxy-2-»tyrylbenzopyrylium 

chloride (Buck and Heilbron), T., 

1210. 

S-S'^'-BimethoxyB'-styrylbenaylidene- 
aminoaoenaphthene (Fleischer and 
Sohranz), A., i, 1143. 

6:8-Bimethoxy- 1 :2:3:4-tetrahydro*o- 
qninoline, 7 hydroxy- (Spath and 
Roder), A., i, 852. 

6:7-Bimethoxy- 1-3': 4': 5'- trimethoxy- 
benzyl- 1 :2 :3 :4- tetr ahy dro isoquino- 
line, and its derivatives (Sp vth ami 
Bohm), A., i, 1175. 

Bimethoxyvinyldihydropheman throne 
(Faltis aud Krausz), A. f i, 677. 

Bimethyl ether, s.-tfichloro-, reaction of 
ethyl malonate with (Dox and 
Yoder), A., i, 429. 

Bulphide, s.-dichloro- (Bloch and 
Hohn), A., i, 218. 

telluride dihaloids, physiological 
action of (Cow and Dixon), A., i, 
402, 

Bimethylaoethydroxamie aeid. See isu- 
Butyrhydroxamio acid. 

aa-Bimethylaoonitio aeid (Farmer, 
Ingold, and Thorpe), T., 149. 

iY-Bimethylalanfne, ethyl ester (Kar- 
rer, Gisler. Horlachrr, Lochkr, 
Mader, andTHOMANN), A., i, 814. 

2 :4-Dimethyl*5-aldehydopyrrole ( F i sch - 
er and Zerweok), A., i, 758. 

Bimethyl-5- aldehydopyrrole-3-carb* 
oxylio acids, derivatives of (Fischer 
and Zekwrck), A., i, 758. 

Bimethylallyl bromide. See y-Methyi- 
A0-butene, a-brorao-. 

Bimethylallylacetie aeid. See 6-Methyl* 
’ Ay-hexenoic acid. 
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Dimethylallylamine oxide, picrate (Mei- 
8ENHEIMER and WlLLMERSDORF), A., 
i, 334. 

3:7 Dimethyl- ally lxan thine (Hoff- 

mann* La Bochb & Co.), A., i, 585. 

Dimethylamine chlorite (Levi), A., i,528. 
oom pound of tellurium tetrabromide 
with (LowYand Dunbrook), A., i, 
446. 

5-Dimethylaminoaoenaphthene and its 

derivatives (Fleischer and Schkaxz), 
A., i, 1143. 

5-Dimethylaminoaeetyl-2:4 dimethyl- 
pyrroleSoarboxylic acid, ethyl ester 
(Fischer, Schneller, and Zer- 
weck), A., i, 1056. 

^-Dimethylaminoanilino-6-methyl-2:2'- 
dioonmaranonei, isomeric (Fries and 
Hasenjageu), A., i, 45. 

p Dime thylaminobenzaldehy de , action 
of, on urine (HJLei), A., l, 88 

4-Dimethylaminobenzonitrile, S-nitro- 
(Mattaar), A., i, 251. 

^-Dimethyiaminobeniophenoneanil 
hydrochloride (Heddelien and Dani- 
iof), A., i, 148. 

2-p Dimethylaminobenzylidene-5- 
methylpyrrole-4 carboxylio acid, 3- 

hydroxy-, ethyl ester (Fischer and 
Hermann), A., i, 1054. 

jB-Dimethylaminobutan-7-ol (Fourn e au 
and Puyal), A., i, 639. 

Jrarw-jp-Dimethylaminocinnamio acid, 
and a-bromo-, esters of, and their 
derivatives (Pfeiffer and Haefe- 
ltn), A., i, 738. 

2-Dimethylamino-l*aj9-dicarbethoxy- 
hydrazinonaphthalene, and its per- 
chlorate (Diels and Kleinfeller), 
A.,i, 1195. 

l-Dimethylamino-4-a0 • dicarbomethoxy - 
hydrazinonaphthalene, and its hydro- 
chloride (Diels and Kleinfeller), 
A., i, 1195. 

5:6-Dimethylamino-l:8*dimethyluracil, 

and its hydrochloride (Biltz and 
Heidrich), A., i, 384, 

4-Dimethylaminodiphenyl, and 3-amino*, 
and Z-mono- and 3:5:2':4'-fe£ra-nitro- 
(GarcIa Bani5s and Ferrer TomIs), 
A., i, 333. 

4 / -Dimethylaminodiphenylamine, 

5-chloro-2-nitro- (Jacobsen), A., i, 
594. 

4'- Dimethylamino-4-ethoxyazobenzene 

(Jacobsen), A., i, 593. 

4'-Dimethylamino-5-ethoxydiphenyl- 
amine, 2-amino , and 2-nitro- 
( Jacobsen), A., i, 693. 

4'-Dimethylamino-4-ethoxyhydrazo- 
bensene, isomerisation of (Jacobsen), 
A., i, 593. 


a-Dimethylaminoethylaoetoaoetie aoid, 

ethyl ester (Farbwekkb vorm. 
Meister, Lucius, & Br&ning), A., i, 
529. 

4'-Dimethylamino^nhydroxy-9-phenyl- 
fluoroneB (Mukerji), T., 550. 

7-Dimethylamino-3-hydroxy-4-thiol- 
phenazine (Watson ana Durr), T., 
1942. 

a-Dimethylamino-/3-methylbutan-j8-ol 

(Fourneau and Puyal), A., i, 
639. 

2-Dimethylamino-6*methylphenasine, 

methiodide, and 7-amino-, metho- 
chloride (Browning, Cohen, Gaunt, 
and Gulbransen), A., i, 612. 

m-Dimethylaminophenoloamphorein 
hydrochloride (Sircar and Durr), 
T., 1284. 

4*Dimethylaminophenyl 2'-nitrophenyl 
disulphide (Lecher and Simon), A., 
i, 1013. 

6-Dimethylamino-2-plienylbenzthiazole 

(Bogert and Abrahamson), A., i, 
576. 

p-Dimethylaminophenyl-bis(3-aoetyl- 
2:4-dimethylpyrryl)methane, and its 

ferrichloride (Fischer and Luck- 
mann), A., i, 276. 

Dimethylaminophenyl-bis(*3-oarbeth- 
oxydimethylpyrryl)methanes, and 
their ferrichlondes (Fischer and 
Luckmann), A., i, 276. 

4-Dimethylamino-l-phenyl-2:3-di- 
methy 1-5-pyrazolone, compound of 
diethylbarbituric acid with (Chk- 
mische Fabrik auf Aktien vorm. 
E. Schering), A., i, 582. 

1 -Dime thy laminopheny 1-6- ethoxy - 
benzimlnazole, and its derivatives 
(Jacobsen), A., i, 593. 

4 / -Dimethylamino-9-phenylfluorone. 
2:4:5:7*tetra-amino-, trichloride (Mu- 
kekji), T., 550. 

a-Dimethyl&minopropan-j8-ol (Four- 
neau and Puyal), A., i, 639. 

a-Dimethylaminopropionio aoid. See 
A’-Diraethylalanine. 

ai-Dimethylaminopropiophenone, and its 
hydrochloride and oxime (Mannich 
and Heilner), A., i, 351. 

a-Dimethylaminopyridiue methiodide 
(Browning, Cohen, Gaunt, and 
Gulbransen), A., i, 612. 

a-p-Dimethylaminootyryl methylene- 
diozystyryl ketone, a-cliloro- (Bauer 
and Werner), A., i, 1085. 

4-Dimethylaminoityryl methyl ketone, 
a-chloro-, and its derivatives (Bauer 
and Werner), A., i, 1085. 

2-j9-Dimethylaminostyrylpyridine me- 
thiodide (Mills and Pope), T., 946. 
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1 -p- Dimethy Uminoaty ry ©quinoline 

methiodiae (Mills and Siwtb), T., 
2783. 

Dimethylaminosulphonic add, copper 
and nickel salts (DeliSpine and De- 
mars), A., i, 923. 

c-Dimethylamino-£/358-tetrainetliylhep- 
tan- a- one (Billon), A., i, 717. 
rj -Dimethylamino-77f«-tetramethyl- 
octan-8-one (Billon), A., i, 717. 
p-Dimethylaminothiobenzophenone 
(Reddelien and Danilof), A., i, 148. 
7-Dimethylamino-4* thiolphenazine, 
3-amino- (Watson and Dutt), T., 
1941. 

9-Dimethylamino-2-thiol-3-phenoxaione 
(Watson and Dutt), T., 1942. 
€-Dimethylamino-j85&-trimethylheptan- 
a-one (Billon), A., i, 717. 

5: 8-Dime thy l^aminouracil, and its 
derivatives (Biltz and BO low), A., i, 
382. 

a-Dimethylaminowovalerio aeid, ethyl 
ester (Karrer, Gislkr, Horlacher, 
Locher, Mader, and Thomann), 
A., i, 814. 

Dimethylammoninm cliloride, action of 
dicyanodiamide with (Werner and 
Bell), T., 1790. 

ruthenipentabromide (Gutdier and 
Krauss), A., i, 16. 

Dimethylanhalamine methiodide 

(Spath), A., l, 165. 

Dimethylaniline, eh c troche mi cal oxida- 
tion of (Fichier and Rothen- 
berger), A., i, 447. 
action of l-chloro-2-aminoanthra- 
quinone with, in presence of copper 
(Kopetschni and Wiksler), A., i, 
844. 

and p-bromo- and p-nitroso-, hydro- 
feiroc)anides (Cumming), T., 1297. 
Dimethylaniline, o-chloro-p-iododi- 
chloride hydrochloride and o-chloro- 
p-iodo- (Sachs and Leopold), A., i, 
822. 

m-nitro-, nitro-derivatives of (Forster 
and Coulson), T., 1988. 

5:8- Dime thy lanthraqninone, 1 «ch loro- 

(Mayer and Ueil), A., l, 878. 

2 : -6- D ime thy lapoph vllenic acid, and its 
ethyl and methyl esters (Mumm and 
Gottschaldt), A., i, 268. 

5 ift'-Dimethylarsenobenzene, 3 
amino-4:4'-oh‘hydroxy-, dihydro- 
chloride (Christiansen), A., i, 1203. 
Dimethyl&rainecarboxylie aeid (Job and 
Guinot), A., i, 75. 

2:4-Dimethylatropio aoid, /3-chloro* (v. 

Auwers and Ziegler), A., i, 140. 
2':3-Dimethylazobensene, 4-amino-, de- 
rivatives of (Jacobsen), A., i, 594. 


8:3'-Dimethylazobenfene, 4A'(l)-di- 
chloro- (Goldschmidt and Stroh- 
menger), A.,i, 1005. 

8:5-Dimethylazobensene (Jacobsen), 
A., i, 595. 

4 :6-Dimethylben*aldehyde, 2-hydroxy- , 
and its derivatives (v. Auwers and 
Saurwein), A., i, 1032. 

Dimethylbensbisthiazolei, and their 
salts (Edge), T., 774. 

l:4-Dimethylbenienesnlphonephthalein, 
5-hydioxy-. See Xylenol-blue. 

4:6 Dixnethylbenzonitrile, 2- hydroxy - 

(v. Auwers and Saurwein), A., i, 
1082. 

o^'iS'-Dimethylbenzoylbenzoic acid, 6- 
cbloro- (Mayer and Heil), A., i, 878. 

2 :4-Dimetb y lbenzoylbenzoio acids, and 
their silver salts and methyl esters 
(Smith), A., i, 141. 

l.O-Dimetbylbenztbiazole ethiodide 
(Mills), T., 463. 

/S^-Dimethyl- A«y- butadiene (dihopro- 

penyl), combination of hydrogen 
bromide with (Bergmann), A., i, 
1106. 

/SjS-Dimetbylbutane, synthesis of (van 
Risseghem), A., i, 813. 

/87-Dimethylbutane, a7-d»bromo- (Berg- 
mann), A., i, 1106. 
j8-ehloro 7-hydroxy- (Detcbuf), A., i, 
327. 

/37-Dimethyl- Aa-butene,7-bromo- ( Berg- 
mann), A., i, 1106. 

/8-Dimetbylcblorobaemin (K Osier and 
Gerlach), A., i, 697. 

a-l:3-Dimethyl-l-dichloromethyl-A2 5- 
cvcZobexadieii' A 4 - acetic aoid, and its 
ethyl ester (v. Auwers and Ziegler), 
A., i, 140. 

1 :4-DimetbyM*dicbloromethyl- A^:5. 
cyc/ohexadien-4 ol, 5 ‘mono-, and 3:5- 
cfo'-brorao (v. Auwers and Ziegleb), 
A , i, 145. 

1:4-Dimetbyl-1 - fricbloromethyl- A2 5- 
cj/cfohexadiend-ol, 3:5-dibromo- (v. 
Auwers and JOlicher), A., i, 843. 

1 : 3-Dimetbyl-l ^ichlorometbyl- A2:5- 

eptJohexadien-4-one, 5-bromo- (v. 
Auwers and Ziegler), A., i, 145. 

1 :2-Dimethyl- 1 -dichloromethy 1- A2 :6. 
cycfohexadien-4-ones, 5 mono- and 
3:5 di- ch loro- (v. Auwers and 
Ziegler), A., i, 144. 

1 :2-Dimetby 1- l-rfiohloromethy l- A *’cyclo- 
hexen*4*one, 5:6-tfw’liloro- (v. Auwers 
and Ziegler), A., i, 144. 

2:6-Dimethyleinehomeronic aeid, esters 
of, and their methiodides (Mumm and 
Gottschaldt), A., i, 861. 

1: r-Dimethylisocyanine, 6-bromo-, 
iodide (Moudgill), T., 1510. 
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7 :9 - Dime thy ldeoxy uric acid, and its 

salts and derivatives (Biltz and 
Bulow), A., i, 382. 

aa Dimethyldiwobutenyl eh’sulphide 
(Pope aud Smith), T., 1167. 

aa'-Dimethyldiwobutyl d /sulphide, &&'- 
dichloro- (Pope and Smith), T., 
1167. 

5;6'-Dimethyl-2:2'-diethylcarbothio- 
cyanine iodide (Mills), T., 464. 

Dimefchy ldihy dr oa/*?morphime th ine , 
and its methiodide (Faltis and 
Kraurz), A., i, 676. 

1 :G-Dimethyl- A®, 7-5:8-dihydronaphtha- 
lene, and its dibromide (Mayer and 
Schulte), A., i, 820. 

2 :6-Dimethyl-A2 3. dihydronaphthalene 
(Mayer and Alken), A., i, 999. 

Dimethyldihydroresorcinol, ehloro-, 
action of phosphorus chlorides on 
(Hinkel and Williams), T. t 
2498. 

7:7-Dimethyl-a-dinaphthaxanthen, oxi- 
dation of (Sen-Gupta and Tucker), 
T., 669. 

7 :7-Dimethyl-a-dinaphthaxanthen, 

6:9-dihydroxy- (Sen-Gupta and 
Tucker), T., 661. 

SiS' Dimethyldinaphthyl sulphate, 4:4'- 
diamino-, and its derivatives (Fries 
and Lohmann), A., i, 30. 

2^-Dimethyldiphenyl (2 A-dUolyl), and 
tetramtro- (Jacobsen), A., i, 696. 

2:6 Dimethyldiphenyl (2:8 -ditolyl), and 
4:4'-dtamino-, and its benzylidene 
derivative, and tri - and tetra-n itro- 
(Jacobhen), A., i, 696. 

3' :4 - Dime thyldipheny 1 (3': 4 - ditolyl ), 

2:4 , :6-/n*amino-, acetyl derivatives, 
and their derivatives (Jacobsen), A., 
i, 696. 

4-4'-Dimethyldiphenyl(4 : 4' -ditolyl) , 2 2'- 
dichloro-6:6'-cifonitro- (Burton and 
Kenner), *T., 496. 

2:4'-Dimethyldiphenylamine, 4-amino-, 
aud its salicylaldehyde derivative 
(Jacobsen), A., i, 693. 

3:3'-Dimethyldiphenylamine, 4 :4 V//- 

atnino-, 4'-acetyl derivative, anil its 
salieylideue derivative (Jacobsen), 
A., i, 596. 

S' :5-Dimethyldiphenylamine, 2-am ino- 
4'-hydroxy- (Jacobsen), A., i, 693. 

aa-Dimethyl-88-dipropylvalerolactone, 
and its barium salt (LeroiheI, A., i, 
218. 

8 :6 ■ Dimethyldisulphon- 1-phenyl- 1 :2:4- 
triazole (Fromm, Kaysrr, Brieglkb, 
and Fohrenbaoh), A., i, 373. 

Dimethyldithiolethylene, reactions of 
metallio salts with (Morgan and Led- 
PURY), T v 2882. 


2:3-Di-mp-methylenedio*yphenyl-«/8- 
naphtfytquinoxaline (SchOnbbrg and 
Kkaemek), A , i, 665. 

8 ;4:3' :4'- Dimethylenetetraoxybenzoyl- 

benaoin, 6 '-nitro- (Greene and Robin- 
son), T., 2192. 

i 8 / 8 - Dimethyl a-ethylglutaric acid,aa'V/- 
cyano-, a-imide aud AT-ethyl-v-imide 
of (Kon and Thorpe), T., 1800. 

1: l-Dimethyl-4-ethyl-A 2 6 -tt/cfohexadien- 
4-ol (v. Auwers and Ziegler), A., i, 
120 . 

1 :4- Dime thyl- 1 -ethylc?/c/ohexane- 3:6- 
dione (Becker and Thorpe), T., 
1305 

1 :1-Dimethyl*4ethylidene- A* *-rydo- 
hexadiene (v. Auwers and Ziegler), 
A., i, 120. 

2:3-Dimethyl-4-ethylpyrrole ( hamo - 

pyrrole ), derivatives of (Fischer, 
Son n eller, Zerweck, and Sciiu- 
bkrt), A., i, 1057. 

2:6 Dimethyl-4-ethylquinoline, and its 

tat ti ate (Knoevenagel and Bahr), 
A.,i, 761. 

1 ' : 6 ' -Dimethyl -2- e thy lthio wocyanine 

iodide (Braunholtz and Mills), T., 
2007. 

Dimethylisoeugenolalkamine, and its 
salts aud derivatives (Takkda and 
Kuroda), A , i, 276. 

O A r -DimethyUweugenol-2'imino- oxaco- 
lidine, and its hydrochloride (Takeda 
and Kuroda), A., i, 274. 

3:6'Dimethylfluoran, 3'- (or 6')-nitro- 
(Eder and Widmer), A., i, 260. 

Dimethyl 7 -fructose (Irvine, Steele, 
and Shannon), T., 1074. 

aj 8 -Dixnethylglutaeonic acids, and their 
ethyl esters and ozonides (Feist and 
Biikuer), A., i, 521. 

/36-Dimethylglutaric acid, aa-d/hydr- 
oxy-, condensation of, with o-phenyl- 
enediamine (Kon, Stevenson, and 
Thobpe), T., 665. 

1:4- and l:5-Dimethylglyoxalines, 

orientation of, and their amino- and 
nitro- derivatives (Pyman), T., 2616. 

Dimethylglyoxime, preparation of, and 
its cobaltous salt (Ponzio), A., i, 17, 
1039. 

0/8-Dimethylguanidine, preparation of 
(Werner aud Bell), T., 1790. 

Dimethylhematin (Kuster), A., i, 884. 

Dimethylhmmin, bromo- and hydroxy-, 
and their derivatives (Kuster), A., i, 
884. 

Dimethylharminesnlphonio aoid (Kir 
mack, Perkin, and Robinson), T., 
1896. 

j9«- Dimethyl- A<*y- and -Ajfy-hexadienei 
(Krestinski), A.,i, 1130. 
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Di* 7 *methy lhexaldehyde t di-y- hydr- 

oxy-. See Bis-5-ethyl*5-methylteti*a- 
hydro- 2 -furyl ether. 

cw-2-Zrane-4-Dimethyl<^cZohexane, cis- 
1 -amino-, and its salts and derivatives 
(Skita), A., i, 534. 

DimethylcycZohexanee (Chavannr and 
Becker), A., i, 442. 
stereoisomeric (Skita and Schenck), 
A., i, 241. 

aa'-DimethvlcycZohexane-l : 1 • diaeetio 
i acid, aa-dicyano-, »-imide of (Kon 
j and Thorpe), T., 1802. 

1: 1 -Dimethylcyc7ohexane-3 : 5-dione, 
bromo- and ohloro-derivatives, prepara- 
tion of (Hirst and Macbeth), T. , 2176. 

1 :4-Dimethyl-l-cycZohexane-3 :5-dioae-2- 
carboxylio acid, ethyl ester (Becker 
and Thorpe), T., 1304. 

88 -Dimethylhexan- 7 ol, and its phenyl - 
urethane (Leroide), A., i, 216. 

1 :4- Dime thy If ycZohe ran-2 - ol (Skita), 

A., ii, 208. 

1 : 1 -Dimethyl' A 4 -r ycZohexen- 3 -one, 4:5- 
dichloro- (Hinkel and Williams), 
T., 2500. 

Di-methyln/f/ohexylamines, and their 
hydrochlorides (Mailhe), A., i, 332. 

5:5- # Dimethylbydantoin (Ingold, Sako, 
and Thorpe), T , 1192. 

3:5-Dimethylhydrasobeneene (Jacob- 
sen), A., i, 595. 

2:4- and 3:4-Dimethyl-l'hydrindones, 

7-hydroxy-, derivatives of (v. Auwers, 
Hilliger, and Wulf), A., i, 1194. 

2:2-Dimethylindan*l-one, and its semi* 
carbazone (Haller and Bauer), A., 
i, 268. 

2:2'-Dimethyl-3 : 3'-indil( 2 :2 '-dimethyl- 
3:3'-diwitfoyZ), and its derivatives 
(Oddo and Sanna), A., i, 371. 

6:7-Dimethylisatin O-methyl ether, and 
its phenylhydrazone (Heller, Be- 
nade, and Hochmuth), A., i, 1060. 

Di-l-methylisatinasine (Borsche and 
Meyer), A., i, 55 

Dimethylitaconio acid. See Teraconic 
acid. 

Dimethylketenpheny limine (Staud- 
inger and Hauser), A., i, 29. 

d- 1: l-Dimethyl-2-7-ketobutylc2/cZopro- 
pane-3-carboxylic acid, and its deriv- 
atives (Simonben), T. , 2295. 

Z-aa-Dimethyl’leucinol, and its salts 
(Karrer, Gisler, Horlaoheu, 
< Looher, Mader, and Thomann), A., 
i, 814. 

Dimethylmalonbromoamide (Ingold, 
Sako, and Thorpe), T., 1192. 

1 : 1 -Dimethyl-6-methylene-( 1 : 2 :2)di- 

aoid 


1 : 1 'Dimethy l^repfomonoviny lene -2:2'- 
qninocyaninc iodide (K6nig), A., i, 
1190. 

1 :8- Dime thy lnaphthalene, reduction of 
(Mayer and Schulte), A., i, 819. 

2: 6-Dimethylnaphthalene, 1-amino-, 
1-mono-, ana tri- nitro-, and their 
derivatives (Mayer and Alkin), A., 
i, 1000. 

<c-Dimethylnonan-8£-diol (Leroide), 
A., i, 217. 

iTj-Dimethyl-Aft-ootadiene (Staud- 
inger, Kreis, and Schilt), A., i, 
978. 

jB&-Dixnethylpentane, 7-chloro-05-eZz- 
hy d roxy -(tctramethylglyccrol) (Pas- 
tureau and Bernard), A., i, 717. 

1.1- DimethylcycZopentane- 3 :4-dione, 
preparation and derivatives of (Kon), 
T., 524. 

jB^-Dimethylpentan-y-ol, and its phenyl- 
urethane (Leroide), A., i, 216. 

5:5* Dimethy IcycZopentan • 8 oi l :2- dicarb - 
oxylic acid (Farmer, Ingold, and 
Thorpe), T., 152. 

5 : 5 -Dimethylcyclopentan- S-one-2-carb- 
oxylic acid, bromo-denvatives (Farm- 
er, Ingold, and Thorpe), T., 158. 

5:5-Dimethylrfwyc/opentan-3-one- 
1-oarboxylio add, bromo- and chloro- 
derivatives (Farmer, Ingold, and 
Thorpe), T., 153. 

5 : 5-Dime tbyl- A 1 -cycZopentene-8 A-dione- 
1-carboxylic acid (Farmer, Ingold, 
and Thorpe), T., 148. 

6:5-Dimethyl-A 1 -cycZopenten-l-oI-8*one, 
and its chloro-derivatives (Farmer, 
Ingold, and Thorpe), T., 156. 

5 : 5-Dimethyl- A 1 -cyc/openten-3-one- 
1- carboxylic aoid, 4-oximino- (Farm- 
er, Ingold, and Thorpe), T., 148. 

W-Dimethyl-s-phthalykZithiourethane 
(y. Braun and Kaiser), A., i, 
659. 

Dimethylpiororocellin (Forster and 
Saville), T., 820. 

2:4’Dimetbyl-6-pTopenyIpyridine, and 

its salts (Kondo and Takahashi), 
A., i, 1177. 

aa-Dimethyl-y-wopropylglyoerola, and 
their derivatives (Krebtinski), A., i, 
1130. 

1 : 1 -Dimethyl-4-n-propyl- A * 5 -cycZohexa- 
dien-4-ol (v. Auwers and Ziegler), 
A., i, 120. 

^j3-Dimethyl-7propylhexan-7-ol (Le- 
roide), A., i, 216. 

1 : 5-Dime thyl-2-wopropylcycfohcxanol. 
See Methylmenthol. 

aa-Dimethyl-j8-propylhexoio acid, 
0-hydroxy-, ethyl ester (Leroide), 
A., i, 217. 
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l;l-DimetliyI-4-n-propylidene-A ,, -ct/c?(?- 
hexadiene (v. Auwbrb and Ziegler), 
A., i, 120. 

1 :6-Dimethyl-4-isopropylnaphthalene. 

See Cadalene. 

2:4Dimethyl-8-propylpiperidine, and 
its salts (Hondo and Takahashi), 
A., i, 1177. 

1 :5-Dixnethylpyrazole, 3-cliloro-, 

3-chlorobromo-, and 3-chloronitroao- 
(Rojahn), A., i, 1183. 

3 :4-DimethylpyraiQle, 5-chloro- (Ro- 
jahn), A., i, 1184. 

5 : 8-Dimethylpyrazoleanthr one (Mayer 
and Heil), A., i, 878. 

2:2'- and 4 4 / -Dimsthylpyrazole- 
anthrone-yellow, and their derivatives 
(Mayer and Heil), A., i, 878. 

1 :5-Dimethylpyrazol-3-one, 4-bromo- 
(Rojahn), A., i, 1184. 

3: fl-Dimethylpyrrole-4-carboxylic acid, 
2-hydroxy-, acetyl derivative (Fisch- 
er and Herrmann), A., i, 1054. 

2:4-Dimethylpyrrole-3- and -5-carb- 
oxylie acids, nitro-, and their ethyl 
esters (Fischer and Zerweck), A., i, 
759. 

2:4-Dimethylpyrrole-3:5-dicarboxylic 
acid, esters (Raster, Weber, Maur- 
er, Niemann, Sohlack, Schlayer- 
baoh, and Williq), A., i. 857. 

2:4-Dimethylquinoline, and its salts 
(Knoevenagel and Bahr), A., i, 751. 

Dimethylsaccharic acid, lead salt 
(Irvine and Hirst), T., 1223. 

W-Dimethylwoiafrolealkamine, and its 
salts and derivatives (Takeda and 
Kuroda), A., i, 274. 

Dimethyl /wsafrole-2-imino-oxazolidine, 
and its hydriodide (Takeda and 
Kuroda), A., i, 274. 

cw-Dimethylsuccinic hydroxyanhydride, 
chloro- (Farmer, Ingold, and 
Thorpe), T., 158. 

3:5-Dimethylsulphone-l-nitrophenyl- 
1:2:4- triazole (Fromm, Kayser, 
Briegleb, and F6hrenbach), A., i, 
378. 

1 : 1 '-Dimethy ltetrahy dro-4:4'-dicollidy 1 . 
See 1 : 2 : 4 : 6 : 1' : 2' : 4' : 6'-Octamethy 1- 
tetrahydro-4 : 4'-dipyridyl. 

l:6-Dimethyl-5:6:7.8-tetrahydronaph- 
thalene (Mayer and Schulte), A., i, 
820. 

8 :7-Dimethy 1-7 : 8 :9 : 10- tetr ahy dro- 
tf'-phenanthroline, and its salts 
(Lindner), A., i, 688. 

2 :2'-Dimethy lthiooyanine iodide( M ills) , 
T., 465. 

W£-Dimethylthiodi-£-naphthylamine- 
sulphonium perchlorate (Kehrmann 
and Daudel), A., i, 1064. 


^-Dimethylthiodiphenylaminesnlph- 
oninm hydroxide, and its perchlorate 
(Kehrmann and Dardel), A., i, 
1063. 

3:5-Dimethylthiol-l-phenyM:2:4- tri- 
azole (Fromm, Kayser, Briegleb, 
and Fohrenbach), A., i, 378. 

i^S'-Dimethylthiophenyl-jS-naphthyl- 
aminesnlphonium perchlorate (Kehr- 
mann ana Dardel), A., i, 1064. 

7:9-Dimethyl-8-thionrie acids (Biltz 
and Bulow), A., i, 881. 

ajS-Dimethyltrioarballylie acid (Hope 
and Sheldon), T., 2230. 

Dimethyltriketonetrioxime, and its de- 
rivatives (Ponzio and Ruggeri), A., 
i, 630. 

3 : 3-Dimethyl-2 : 5 : 5-tripropyltetrahydro- 
fnran (Leroidb), A , i, 217. 

Dimethylvalinol (Kaiirkr, Gisler, 
Horlaohkr, Locher, Mader and 
Thomann), A., i, 814. 

Dimethylxylan (Hkuser and Ruppel), 
A., i, 811. 

Di-ajS-naphthacarbazole (Kalle A Co.), 
A., i, 867. 

Di aj8-naphthacarbai ole-5 :8-disulphonic 
acid (Kalle & Co.), A., i, 867. 

Dinaphthaimine. See Di-oj8-naphtha- 
carbazole. 

Di/S-naphthalenesulphonylpent&methyl- 
enediamine (Bkrgell), A., i, 720. 

Dinaphthalenesulphonylpiperazine 
(Bkrgell) A., i, 720. 

j3/3-Di-2-a-naphthaqninonylbntane (Sen- 
Gupta and Tucker), T , 564. 

00- and 77-Di-2-a-naphthaquinonyl- 
pentanes (Sen-Gup ta and Tucker), 
T., 565. 

£;8-Di-2-a-naphthaqninonylpropane 
(Skn-Gupta and Tucker), T., 560. 

Dinaphtha thiophen, 5:6:11 :13-bba- 
hydroxy-, and its derivatives (Brass 
and Kohler), A., i, 1052. 

Dinaphthathiophendiquinone (Brass 
and Kohler), A., i, 1062. 

Dinaphthathiophen-8 : 1 1-quinone, 5:13- 
hydroxy-, and its acetyl derivatives 
(Brass and K6hler), A., i, 1052. 

a-Dinaphthaxanthens, oxidation of 
(Sen*Gupta and Tucker), T., 657. 

Di*a*naphthol bisulphide (Watson and 
Dutt), T., 2418. 

)3j3 / -Di-2-naphthoxydiethylaxniiie(CLEMo 
and Perkin), T„ 646. 

Dinaphthyl l:l'-<ft«mlphide, 5:5 '-di- 
chloro-,and8.8'-c?initro-(REissERT), 
A., i, 584. 

5:5'-<fisulphide, 1 :l'-dthydroxy- (Wat- 
son and Dutt), T., 2416. 

4 : 4 '-dinitro* 1 :1 '-diamino*, diacetyl 
derivative (Reissert), A., i, 584. 
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Binaphthyl 8:8'-dianlphide, 1:1 '-di- 
amino- (Rbissert), A., i, 584. 

l:l'-Dinaphtfcyl, 6:5'-c2iuitro- (Scholl, 
Seek, and Weitzenbock), A., i, 651. 

2:2'-Binaphthyl, lrl'-diamino- (Kalle 
& Co.), A., i, 867. 

Binaphthylasobenzene (Pu mm ere it, 

Binapfl, Bittner, and Schukgraf), 
A., i, 1197. 

Dinaphthyldisulphonic acids, di ami no- 
(Kalle & Co.), A., i, 867. 

Bianaphthylketoneanil (Reddelikn), 
A., i, 146. 

Di-a-naphthylketone-a-naphthil (Red- 
dklien), A., i, 146. 

Dinorcamphocj/cfohexanedione, and its 

disemicarbazone (Wedekind and 
Wrinand), A., i, 549. 

Diolefines, preparation of, and their 
polymerides and derivatives (Traun’s 
FoRSCHUNGSLABORATORIUM), A., i, 
514, 515. 

Dioxalodipyridineirid io acid, potassium 
salt, and its derivatives (DelEpine), 
A., i, 860. 

Bioximes (Ponzio), A., i, 17, 1037 ; 
(Ponzio and Ruggeri), A., i, 627. 

4:4'-Bi(oximinoacetylamino) -diphenyl- 
methane (Borsche and M fae it), A , 
i, 53. 

l:2-Diozy-8-aminoanthraqninone, 2-tetr- 
ammino-l:2-dicobaltic salt (Morgan 
and Smith), T., 168. 

1 :2-Bioxyanthraquinone, 2-pentammino- 
1 :2-dicobaltic salt (Morgan and 
Smith), T., 166. 

1:2 Bioxyanthraquinone-3- and 4-qninol- 
ines, amminocobaltic salts (Morgan 
and Smith), T., 168. 

l:2-Dioxyanthraquinone-3-sulphonic 
acid, 2:3-aipentannninO'l:2:3-tri- 
cobaltic salt (Morgan aud Smith), 
T., 167. 

Biozycholadienic acid, and its salts and 
esters (Boedeckkr and Volk), *A., i, 
1027. 

l:2'Bioxy-5:8'dihydroxyanthraquiiione, 
2-pentammino-l:2-dicobaltic salt 
(Morgan and Smith), T , 107. 

1:2-Biozyhydrozyanthraquinones, cobalt 
and amtninocobalt salts (Morgan and 
Smith), T., 166. 

l:2-Biozy-8-xdtroanthraquinone, 2-pent- 
ainmino-l:2-dicobaltic salt (Morgan 
and Smith), T„ 166. 

ay-Bipalmitin ( Amberger and Bromig), 
A., i, 804. 

jSy-Bipalmitin-a-iodohydrin (Amberger 
and Bromig), A., i, 804. 

Biphenanthrylamine, di-9:10-wMmohydr- 
oxy-, as a reagent for nitrates 
(Foresti), A., ii, 524. 


Biphenio aoid, y-W -dmitvo-, 4:6:4':6'- 
teiranitro-, resolution of, and their 
salts and esters (Christie and 
Kenner), T. f 614. 

Biphenonaphthadioarbasole (Bucherer 
and Wahl), A., i, 465. 

4:4'-Diphenoxybensil (Schonberg and 
Kraemeb), A., i, 664. 

33'-Diphenoxy-aa'-dimethyldiw0butyl 
disulphide (Pope and Smith), T., 
1168. 

2:3'Di-j9-phenoxyphenyl-6-methylquin- 
ozaline (Schonberg and Kraemer), 
A., l, 664. 

2 : S-Bi'p-phenoxyphenyl-ajS-n&phtha- 
quinoxaline (Schonberg and Krae- 
meii), A., i, 664. 

A 9 * U -Diphensuccindadiene, 9 12 di- 
chloro- (Brand and Muller), A., i, 
444. 

Biphensuccindane, 9:9:12:12 ^roohloro- 
( Brand and MI/ller), A., i, 444. 

A 10 -Biphensuocindene (Brand and 
MOller), A., i, 445. 

Biphensuccindene series (Brand and 
Muller), A., i, 444. 

Biphenyl hydrogen phosphate ( diphenyl - 
phosphoric acid), compounds of, with 
amino com pounds (Bernton), A.,i, 
1146 

disulphide, 2:5:2':5-ic£rachloro-, pre- 
paration of (Stewart), T., 
2558. 

di-m-hydroxy- (Watson and Dutt), 
T., 2415. 

Biphenylacetamidine, jp-dihydroxy-, di- 
allyl ether, and its hydrochloride 
(Societv for Chemical Industry in 
Basle), A., i, 953. 

Biphenylacethydrozamio aoid, and its 

salts and derivatives (Jones, and 
Hurd), A., i, 249. 

Biphenyiacetomethylamide(STAUDiNGEU 

and Hauser), A., i, 29. 

Biphenylacetozystibine (Soiimidt), A., 
l, 1204. 

4:6*Biphenyl'2-(6-aoetozy'W*tolyl)pyr- 
idine, ana itspicrate (Dilthey, Nuss- 
lein, Meyer, and Kaffer), A., i, 
949. 

Biphenylallylamine (FOldi), A.,i, 732. 

Biphenylamine, constitution ot the blue 
oxidation product of (Kkhrmann 
and Roy), A., i, 467. 
action of nitric and sulphuric acids on 
(Kehrmann and Mioewicz), A., 
i, 28. 

compound of tellurium totrabromide 
with (Lowy and Dunbrook), A., 
i, 440. 

Biphenylamine, bromo- (Goldschmidt 
and Renn), A., i, 477. 
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Diphenylamine, 4-bromo*4 / -ainino-, and 
its derivatives (Jacobsen), A. , i, 593. 
5-bromo-2:4-dmitro-2'-, -S'-, and 

-4'-hydroxy- (Giua and Angeletti), 
A., i, 649. 

chloronitro- and cliloronitroamino- 
derivatives (Blom), A., i, 27. 
rfinitro-, preparation of (Moban), A., 
i, 648. 

thio-, sulphonium bases from (Kehr- 
mann and Dardel), A., i, 1063. 

Diphenylaminecarboxylic acids, 5-bromo- 
2:4-cfo'nitro- (Giua and Angeletti), 
A. , i, 650. 

l:3-Diphenyl-5-anilinomethylene-4-gly- 
oxalone, 2-thiol- (Dains, Thompson, 
and Asendobf), A., i, 1185. 

Ty-Diphenyl-aa-di-p-anisylallene (Zi kg- 
ler, Ochs, Bbkmeb, and Thiel), 
A., i, 1049. 

Diphenyldi-p-anisylallyl alcohol (Zieg- 
ler, Ochs, Bremer, and Thiel), 
A., i, 1049. 

3:5- Diphenyl-4- anisyl?.woxazole 

(Meisenheimer and Weibezahn), 
A., i, 177. 

Diphenylarsinecarboxylio acid (Job and 
Guinot), A., i, 76. 

Diphenylarsinic acid, and di-p- nitro- 
(Bakt), A., i, 1202 

Diphenylarsinoformamide (Job and 
Guinot), A., i, 76. 

2: 2-Dipheny lbenz bisthiazole, 4 - am i n o - , 
and its acetyl derivative, and 4-nitro- 
(Bogert and Abrahamson), A., i, 
576. 

JW'-Diphenylbenzidine, di j?-chloro- 

and ita derivatives (Wi eland, 
Wecker, and Albert), A., i, 780. 

2:3-Diphenylbenzopyran-2-ol, and its 
ethers (Decker and Becker), A., i, 
358. 

2 : 5-Diphenyl-jp-benzoquinone , p\ p'- di- 
hydroxy-, and its acetate (Pummerer 
and Prell), A., i, 1165. 

Diphenylbensylpyrrodiazole (Ourtius 
and Ehrhart), A., i, 775. 

Diphenylbisazodi-a-naphthol tfnsulphide 
(Watson and Dutt), T., 2418. 

Diphenylbisasohydroxynaphthyl mer- 
captani (Watson ana Dutt), T., 
2416. 

Diphenyl-4.*4'-bUaiohydroxy-2-phenyl 
mercaptan { Watson and Dutt), T., 
2415. 

Diphenyl-pp'-biiazophenol, and its 

acetate (Fichter and Jaeck), A., i, 
62. 

li r-DiphenylbU-5:5'-tetrazole (Stolls) , 
A., i, 689. 

Diphenylbromobismnthine, dt-p-chloro- 
(Ohallknger and Ridgway), T., 110. 


Diphenylbromomethanet action of 
phenylhydroxylamine with (Rupe and 
Wittwer), A., i, 449. - 

l:4-Diphenyl*3^bromophenyl-2-£-hydr- 
oxyphenyl-l:3-dimethindiazidine (In- 
gold and Piggott), T., 2798. 

4 : 6- Diphenyl- 2 -p-bromophenylpyridine 
(Gastaldi), A., i, 368. 

Diphenylbromophthalides (Stephens), 
A., i, 141. 

DiphenyBdrabromophthalide (Law- 
rance and Oddy), A., i, 455. 

Diphenylcarbamic acid, ;?-carbamido- 
phenyl ester (Speckan), A., i, 580. 

4:6- Diphenyl-2-^- chlorophenylpyridine 
(Gastaldi), A., i, 367. 

4:6-Diphenyl-2 p -chloropheny lpyrylium 
nitrate (Gastaldi), A., i, 367. 

Diphenylchloroetibine, di-p- 
acetyl derivative (Schmidt), A., i, 
1204. 

Diphenylcyanoarsine (S teinkopf and 
Sciiwen), A., i, 72; (Steinkopf, 
Donat, and Jaeger), A., i, 995. 

Diphenyl-4:4 / -diaJlyldinitroamine, 
3:3':5:5'-fe£ranitro- (van Kom burgh), 
A., i, 276. 

Diphenyl-4:4'-dfebutyldinitroamine 
(van Komburgh), A., i, 276. 

2:5-Diphenyl-3:6-diwobntyltetrahydro- 
l:4:2:5-dioxadianine, and its salts 
(Palmer and Adams), A., i, 787. 

Diphenyl- 3 :4-dicarboxylic anhydride 

(v. Auwers and JIjlicher), A., i, 
842. 

6/9'-Diphenyldiethyl sulphide, P&'-di- 
chloro- (Pope and Smith), T., 1168. 

Diphenyl-4:4 / -diethyldinitroamine, 

3:3':5:5'-fe<ramtro- (van Romburgh), 

A., i, 275. 

2: 5-Diphenyl-3 :6-diethyltetrahydro- 
1:4:2: 5-dioxadiarnne (Palmer and 
Adams), A., i, 787. 

2 : 5-Diphenyl- 3: 6 • dif urylte trahydro - 
1 :4;2:5-dioxadiariine (Palmer and 
Adams), A., i, 787. 

4:4Diphenyl-4:5-dihydro-5-glyoxalone- 
2-oarboxylic acid (Biltz, Sevdel, and 
Hambukgeu-Glazek), A., i, 872. 

8. -Diphenyldimethylcarbamide (Tan- 
berg and Winkel), A., i, 1009. 

aa-Diphenyl-jSjS-dimethylpropan-a-ol, 
dehydration of (Ramart), A., i, 34. 

3 & - Diphenyl - aa-dimethylpropiophenone 
(Ramart and Albesco), A., l, 663. 

2 : 5-Diphenyl-3 :6-dimethyltetrahydro- 
l:4:2:5-dioxadiarsine, and its salts 
(Palmer and Adams), A., i, 787. 

5 :5-Diphenyl-l 2-dime thy ltetrahydro- 
4-glyoxalone-r:2-oxide, and its de- 
rivatives (Biltz, Seydel, and Ham- • 
burger-Glazer), A., i, 871. 
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Diphenyl-4:4'-di-w- and -iso propyldi- 
nitro amine, 3:3':5:5'-k/ranitro- (van 
Rom burgh), A., i, 276. 

2:5-Diphenyl-3:6-di-n-propyltetrahydro- 
1:4:2. ftdioxadiarsine (Palmer and 
Adams), A., i, 787. 

Diphenylene-ethylene. See Dibenzo- 
tulvene. 

Diphenyleneoxide, 6-bromo- (Mater and 
Krieger), A., i, 747. 

7 - 5-Diphenyleneoxide-n-butyric acid, 
and its derivatives (Mayer and 
Krieger), A., i, 747. 

Diphenyleneoxide-5* carboxylic acid 

(Mayer and Krieger), A., i, 746. 

7 ft-Diphenyleneoxide-y-keto-w-bntyric 
acid, ethyl ester (Mayer arid 
Krieger), A., i, 747. 

7 - 5 -Diphenyleneoxide-tt'propylamine, 
and its iiydrochloride and acetyl de- 
rivative (Mayer and Krieger), A., i, 
747. 

7 - 5 -Diphenyleneoxide-?t-propylurethane 

(Mayer and Krieger), A., i, 747. 

3 5-Diphenyleneoxidepyridazin6-one 
(Mayer and Krieger), A., i, 747. 

3-Diphenylethane ( dibenzyl ) tfisulph- 
oxide (Wahl), A., i, 653. 

0 -Difchenylethylamine picrate (Sieg- 
litz and Spitzer), A., i, 829. 

Diphenylethylarsine, and its salts 
(Steinkopf, Donat, and Jaeger), 
A., i, 996. 

Diphenylethylcarbamide (Sieglitz and 
Spitzer), A., i, 829. 

5:5-Diphenyl-l-ethyltetrahydro-4-gly- 
oxalone l':2-oxide (Biltz, Seydel, 
and Hamburger-Glazer), A., i, 
872. 

aa-Diphenylethyl-J3- urethane (Sieglii z 
and Spitzer), A., i, 829. 

Diphenylformylacetic acid, ethyl ester, 
acetal (Staudinger and Rathsam), 
A., i, 1015. 

iV-Diphenylglycine-o-carboxylic acid, 

and p-chloro-, and their esters (Fried- 
lander and Kunz), A., i, 765. 

s. -Diphenylguanidine, nse of, in acidi- 
metry and alkalimetry (Carlton), 
A.,ii, 654. 

l:4-Diphenylhexahydro- 1:2:4: 5-tetra- 
zine and its derivatives (Tiiielepapr 
and Spreckelsen), A., i, 1192. 

Diphenylhydroxystibine, dt-p-amino-, 
acetyl derivative (Schmidt), A., i, 
1204. 

Diphenyl^hydroxy-ra- and -jo-tolyl- 
methanes (Mackenzie), T., 1698. 

4 : 6 -Dipheny 12-(6-hydroxy-m- tolyl)- 
pyridine, and its picrate (Dilthey, 
Nusblein, Meyer, and Kaffer), A., 
i, 949. 


Diphenylimidoacetic acid, ethyl ester, 
and its hydrochloride (Staudinger 
and Rathsam), A., i, 1015. 

1:2-Diphenylindene, formation of 
(Or^khoff and Tiffeneau), A., i, 
458. 

1 :1 '-Diphenylindigotin, and 1 :1 '-di-p- 
chloro- (Friedlander and Kunz), A., 
i, 766. 

Diphenyliodobismuthine, di-p- chloro- 
(Challenger and Ridgway), T., 
110 . 


Diphenylielroiodophthalide (Lawrance 
and Oddy), A., i, 455. 

Diphenylketenmethylimine (Stauding- 
er and Hauser), A., i, 29. 

Diphenylketimine, 2 :4:6:2'-^rahydr- 
oxy-, and its hydrochloride (Nishi- 
kawa and Robinrpn), T., 840. 

Diphenylmethane, action of aluminium 
chloride with (Scholl, Seer, and 
(Neumann), A., i, 336. 

Diphenylmethane, 2:2':4:4'-te£roamino- 
5:5'-flfathiol- (Watson and Durr), T., 
1943. 


4:6-Diphenyl-2- (4 methoxy -3 methyl- 
phenyl )pyridine, and its h) drochloride 
(Dilthey, Nusslein, Meyer, and 
Kaffer), A., i, 949. 

Diphenylmethylamine ferrocyanide 
(Foldi), A., i, 782. 

Diphenylmethylareine, salts of (Stein- 
kopf and Schwen), A., i, 72. 

&& -Diphenyl- 7 - methylbutane, 7 -chloro- 
(Ramart), A., i, 36. 

£j 8 - D iphenyl* 7 -methy lbntan- 7 - 0 I (Ra- 

mart), A., i, 35. 


Diphenylmethylcarbamyl chloride 
(Jones and Hurd), A., i, 249. 

Diphenylmethyloarbimide (Jones and 
Hurd), A., i, 249. 

4: 4-Diphenyl -2-methyl-4:5-dihydro-5- 
glyoxalone, and its derivatives (Biltz, 
Seydel, and Hamburger-Glazer), 
A., 1,871. 

Diphenylmethylphosphinio acid, a-hydr- 
oxy- (Con ant, MacDonald, and Kin- 
ney), A., i, 186. 

77 - Diphenyl- 3 - me thylpropane (Ramart 
ana Albesco), A., i, 663. 

4:6-Diphenyl-2-methylpyridine (Gas- 
taldi), A., i, 673. 

2:6-Diphenyl-4-mothylpyrylinm salts 

(Schneider and Ross), A., i, 


1172. 

5: 5-Diphenylmethyltetrahydro-4-gly- 
oxalones, and their derivatives (Biltz, 
Seydel, and Hamburger-Glazer), 
A., i, 871. 

Diphenyl-a-mefchylthiolnaphfchylacetic 
aoid, and its derivatives (Bistrzyoki 
and Kuba), A., i, 34. 
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Diphenyl-a-methylthiolnaphthylme- 
th&ne (Bistrzyoki ana Kuba), A., 
i, 34. 

Diphenylmethylurethane (Jones and 
Hurd), A., i, 249. 

Diphenyl- o-naphthylbismuthine bi- 
chloride (Challenger and Wilkin- 
son), T., 102. 

Diphenyl-j8-naphthylmethane (Mc- 
Mullen), A., i, 1026. 

Diphenyl- jB-naphthylmethyl, and its 
derivatives (Gomberg and Sullivan), 
A., i, 929. 

cm-Diphenyl-jS-lnnitrophenylhydrazine 
(Goldschmidt and Kenn), A., i, 4 77. 

aa-Diphenyl-£bWnitrophenylhydrazyl, 
and j 8 -hydroxy-, and their derivatives 
(Goldschmidt and Renn), A , i, 477. 

l:4-Diphenyl-3-m-nitrophenyl-2-;>- 
hydroxyphenyl-1: 3-dime thindiazidine 
(InGold and Piggott), T., 2798. 

1:4 Diphenyl-3 o-nitrophenyl-2-;?-nitro- 
phenyl-l:3-dimethindiazidine (In- 
gold and Piggott), T., 2799. 

Diphenylnitrosoamine (Schmidt and 
Fischer), A., i, 822. 

3:5-Diphenylisooxazole-4-oarboxylio 
acids, derivatives of (Betti and Ber- 
lingozzi), A., i, 62. 

00-Diphenylpentane, 7 -chloro- (Pa- 
mart), A., i, 86. 

3/3-Diphenylpentan-7-ol (Ram art), A., 
i, 35. 

Diphenylphenylethinylcarbinol, prepar- 
ation and reactions of (Hess and 
Welizien), A , i, 36. 

Diphenylphenylethinylcarbinol, di- 

p-chloro- (Meyer and Schusier), A., 
i, 556. 

Diphenylphosphorio acid. See Di- 
phenyl hydrogen phosphate. 

£/8 -Dipheny lpropionic acid, ethyl ester, 
azide and nyarazide of (Sieglitz and 
Spitzer), A.,.i, 828. 

Diphenylpropylcarbinol (Skraup and 
Freundlioh), A., i, 540. 

ay-Diphenylpropylphosphinie acid, 

a-hydroxy- (Conant, MacDonald, 
and Kinney), A„ i, 186. 

2:4-Diphenylpyridine,aud its derivatives 
(Gastaldi), A., i, 574, 679. 

2:4-Diphenylpyridine, 6 -hydroxv-, and 
its 5-carboxylic acid, ethyl ester 
(Kohler), A., i, 461. 
2:4-Di|»henylpyridine-6-carboxylic acid, 
and its sodium salt (Gastaldi), A„ i, 
674 . 

2s4-Diphenyl-6-pyrone (Kohler), A., i, 
461. 

2:4-Diphenyl-6-pyrone-5-carboxylio 
add, and its sodium salt and esters 
(Kohler), A., i, 461. 


Diphenylpyrrylcarbinol, and its deiiv- 
atives (Fischer and Kaan), A., i, 
869. 

2 : 5 -Dipheny lquinol, pp ( -dihydroxy-, 

and its tetra-acetate (Pummerer and 
Prell), A., i, 1165. 

2: 3-Diphenylquinoline-4- carboxylic acid 

(Farbweiike vorm. Meister, Lu- 
cius, & Pruning), A , i, 867. 

Diphenylstibinio acid, bi-jo-amino-, 
acetyl derivative (Schmidt), A., i, 
1204. 

Dipheny lstyrylcarbinol (Meyer and 
Schuster), A., i, 540. 

/S'-Diphenylsnccinic acid, preparation of 
(Lapwortii and McRae), T., 1709. 

/S'-Diphenylsuccinimide (Lapwori h and 
McRae), T., 1712. 

Diphenyl snlphone, bibromo-, bichloro-, 
and biiodo-derivatives (Grand- 
mougin), A., i, 251. 

3:3'-biiodo- and 2:2' bmitro- (Grand- 
mougin), A., i, 331. 

2: 5-Diphenyltetrahydro -1 :4:2 : 5-dioxadi- 
arsine (Palmer and Adams), A., i, 
786. 

Diphenylthiocyanobismnthine (Chal- 
lenger and Wilkinson), T., 98. 

Diphenylthiolbenzene, derivatives of 
(Smiles and Graham;, T., 2606. 

l:3-Diphenylthiophthalan (Bistrzycki 
and Brenken), A., i, 269. 

2:4-Diphenyl-6-jp-tolylpyridine (Gas- 
taldi), A., i, 368. 

2:4-Diphenyl-6- J p-tolylpyrylium nitrate 
(Gastaldi), A., i, 368. 

9-/5j8-Diphenylvinylidenexanthene (Zi- 
egler, Ochs, Bremer, and Thiel), 
A , i, 1049. 

£j8-Diphenylvinylxanthyl, and its de- 
rivatives (Ziegler, Ochs, Bremer, 
and Thiel), A., i, 1049. 

2:4-Diphthaliminophenol (Mukeiiji), T., 
549. 

4:6-Diphthaliminor6florcinol (Mukeiiji), 
T., 549. 

Diphthalyl-lactonio acid, preparation of 
(Ruggli and Meyer), A., i, 843. 

Diphtheria toxin (Walbum), A., i, 902. 

Dipicrylamine, cobaltammines of (Mor- 
gan and King), T., 1726. 

D ipiperidino - 4-phenylmethane , dir 4- 

hydroxy- (Borrche and Bonacker), 
A., i, 61. 

2 : 6-Dipiperonyloxaz ole (Greene and 
Robinson), T., 2188. 
2:3-Dipiperonylquinoxaline (Greene 
and Robinson), T., 2194. 

Diwopropenyl. See £ 7 -Dimethyl-A«Y 
butadiene. 

Dipropionylpentamethylenediamine, bi- 

a-bromo- (Bergell), A , i, 720. 
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Dipropyl ethers, TY'-dibromo*, and 77'- 
dichloro- (Kamm and Newcomb), 
A., i, 105. 

selenide, jBjB'-dichloro-, and its di- 
chloride (Booed and Cope), A., i, 
421. 

/8/3'- Dipropyl sulphides, yy' 4tlrac\i\ovo- 
(Pope and Smith), T., 1168. 

00-Dipropylacraldehyde, and its semi- 
carbazone (Looquin and Wouseng), 
A., i, 711. 

77-Dipropylailyl alcohol, and its alio* 
phanate (Looquin and Wouseng), 
A., i, 711. 

Dipropylammonium ruthenibromidcs 
((iUTBiEK and Krauss), A., i, 16. 

Dipropylbarbitnrio acid, action of diazo- 
methane on (Heuzig), A., i, S74. 

Di -n- and iao-propylbenzidines, 3:3':5:5'- 
telranitTo - (van Komburgh), A., i, 
275. 

Dipropylcampholactone, and its copper 
salt (Lkroide), A., i, 218. 

Di-wpropyloyanoarsine (Steinkopf, 
Donat, and Jaeger), A., i, 995. 

8^-Dipropyl-A«-decinene-8»j*diol (Loc- 
quin and Wouseng), A., i, 617. 

Dipropylethinylcarbinol, and its allo- 
phanfcte (Looquin and Wouseng), 
A., i, 617. 

Dipropylethylcarbinol, and its allo- 
phauate (Looquin and Wouseng), A , 
1 , 617. 

s-Diisopropylhydrazine, and its deriv- 
atives (Lochte, Bailey, and Noyeh), 
A., i, 329. 

Se-Dipropyloctane (Piccard and 
Brewster), A., i, 313. 

Diisopropyiphenylthiosemicarb&side 
(Lochte, Bailey, and Noyes), A., i, 
329. 

Dipropyl tfopropylcarbinol phen y I ure t h - 
ane (Leuoide), A., i, 217 

Dipropylvinylcarbinol, and its alio- 
phanate (Locquin and Wouseng), 
A., i, 710. 

Dipyridineiridio acid, Mrachloro-, potas- 
sium salt (DklApine), A., i, 859. 

Dipyridineiridiam, feirachloro-, and its 
derivatives (DelApink), A., i, 859. 

Dipyridinium /u-dichloro-hexachloro- 
pyridinediferrate and /t-dichloro-tetra- 
chlorodinitratodipyridiuediferrate 
(Weinland and Kissling), A., i, 
364. 

4:4'-Dipyridyl diwoamyl hydroxide and 
its salts (Emmert and Parr), A., i, 
179. 

diisobutyl iodide and platiuichloride 
(Emmert and Parr), A., i, 180. 

Dipyrryl, hqtia iodo- (Pieroni), A., i, 
763. 


Dipyrrylphenylmethane colouring mat- 
ters, iron salts of (Fischer and Luck- 
mann), A., i, 276. 

6-Diquinaldylmethane, and its picrate 
( Borsch e and Meyer), A., i, 53. 

Di-2-quinolyl ketone, and its derivatives 
(Scheibe and Schmidt), A., i, 1190. 

Diquinolyimethane (Borsche and 
Meyer), A , i, 53. 

Diiaccharides, constitution of (Haworth 
and Leitch), T., 1921. 
containing selenium and sulphur, 
synthesis of (Wrede), A., i, 226. 

Disalioin disulphide, and its octa-acetate 
(Zempl^n and Hoffmann), A., i, 563. 

Disalicinamine (Zempl^n and Kunz), 
A., i, 564. 

Disalicylaldehyde, constitution of 
(Adams, Fogler, and Kregeu), A., 
i, 660. 

Disalicylic acid ( anhydrosalicylic acid), 
and its salts and derivatives (An- 
schutz and Claasen), A., i, 456. 

Disinfection, theory of (Traube and 
Somogyi ; Traube), A., i, 204 ; (Ver- 
mast), A., i, 406. 

Dispersion of colloidal solutions (Tado- 
koro), A., ii, 204. 

rotatory (Lowry and Austin), A., ii, 
414. 

calculation of (Rupe), A., ii, 602. 
anomalous (Rupe and Schmid), A., 
ii, 603. 

of organic compounds (Lowry and 
Cutter), T., 532. 

Dispersity (Ostwald), A., ii, 131. 

Dispersoid analysis. See Analysis. 

Diss, ergot of. See Eigot. 

Dissociation constants of dibasic acids 
(Duboux), A., ii, 346. 

Distillation (Gay), A., ii, 120. 
of foaming liquids (Klaniiardt), A., 
ii, 472. 

separation of miscible liquids by 
(Dufton), T., 306. 

Distillation apparatus, receiver for 
fractionation (Williams), A., ii, 
26 ; (Wheeler and Blair), A., ii, 
258. 

stillhead for prevention of spray 
(Hahn), A., ii, 368. 

Distyryl sulphide (Pope and Smith), T., 
1168. 

Distyryl ketone (dibenzylideneaceUme), 
halochromism of (Hantzsch), A., i, 
556. 

Distyryl ketone, unsaturated halogen 
derivatives of, and their conductivity 
(Straus and DOtzmann), A., i, 148. 
8': 2-dihydroxy-, and its dibenzoyl de- 
rivative (Buck and Heilbron), T,, 
1097. 



ii. 1142 


INDEX OF SUBJECTS. 


Distyryl ketones, benzopyrylium salts 
of (Buck and Heilbron), T., 1198. 

Di-9-styrylxanthyl ether (Ziegler and 
Ochs), A., i, 1048. 

Disulphides (Fromm, Kayker, Brieo- 
leb, and Foh ren bach), A., i, 
877. 

aromatic, action of sulphuiic acid on 
(Smiles and McClelland), T., 
86 . 

2 >-Disulphidobenzoic aeid (Smiles and 
Harrison), T., 2022. 

5-Disidphidobis-2:4-dimethylpyrrole- 
8-oarboxylio acid, ethyl ester (Fischer 
and Herrmann), A., i, 1055. 

Disulphidodiphenylbiiazo-a-naphthol- 
2 sulphonic acid (Watson and Dutt), 
T.. 2418. 

Disulphosalicylaldehyde, and its salts 
and derivatives (Weil and Brimmer), 
A., i, 349. 

Di -ar - tetrahy dr onapht hy Is , d iam i i i o - , 

and their salts (Schroeteu, Kinder- 
mann, Dietrich, Bevschlag. 
Fleischhauer, Riebensahm, and 
Oesterlin), A., i, 123. 

Dithienoylhydroxamic acid, and its salts 
(Jones and Hurd), A., i, 250. 

2-Dithiobenzoyl (Smiles and McClel- 
land), T., 89. 

Dithiocarbamic acid, derivatives of, as 
accelerators of vulcanisation (Twiss, 
Brazier, and Thomas), A., i, 460. 

DithionateB. See under Sulphur. 

3:5-Dithion-l:2:4-tribenzoyl-l:2:4-tri- 
azole (Fromm, Kayser, Biiiegleu, 
and Fokiienbach). A., i, 379. 

Di( toluene-^-sulphojdiphenyle thylene- 
diamine (Clemo and Perkin), T., 
648. 

5-Ditoluene-jt>-sulphonylaminoacenaph- 
thene (Fleischer and Schranz), A., 
i, 1144. 

Di-p- toluenesulphonylethylene (Fromm 
and Siebrrt), A., i, 543. 

Ditolyl. See Diraethyldiphenyl. 

Ditolyl dimethyl ether (Farbenfabri- 
kkn yorm. F. Bayer & Co.), A., i, 
934. 

Ditolylamine, amino- (Goldschmidi and 
Stkohmenger), A., i, 1005. 

Di-^-tolylantipyryl selenide (Farb- 
WERKE VORM. MeISTEK, LUCIUS, & 

Bruning), a., i, 1066. 

WW'-Dt-^-tolylbenzidine ( Wieland, 

Wecker, and Albert), A., i, 780. 

2:5-Di-j3'-tolyl-jt?-benzoquiione ( Pum - 

merer and Prell), A m i, 1165. 

Ditolyl^rabromophthalide (L a wra nce 
and Oddy), A., i, 455. 

B^-Di-m-tolylbutane (v. Auwers and 
Kolligs), A., ii, 176. 


s . -Di*^-tolylcarbamide-2:2 , -disulphonic 
acid, potassium salt (Scott and 
Cohen), T., 2041. 

Di-^-tolylchlorobismu thine (Challen- 
ger and Ridgway), T., 113. 

Di*?>-tolylhydrazine dinitrosoamiue 
(Wieland, Wecker, and Albert), 
A., i, 780. 

Ditolyl^raiodophthalide (Lawranc e 

and Oddy), A., i, 455. 

2:3-Di-p-tolyl-aj3-naphthaquinoxaline 

(Schonberg and Kraemkr), A., i, 
665. 

2:5-Di-j>-tolylquinol, and its derivatives 
(Pum merer and Prell), A., i, 1165. 

3:4'-Ditolylsulphone, 4-chloro- (Stein- 
kopf and Buchheim), A., i, 122. 

s. -Ditolylthiooarhamide, compound of 
chloropitrin and (Ray and Das), T., 
327. 

Di-;>tolylthiolacetylene, and its di- 
bromide (Fromm and Siebert), A., 
i, 542. 

Di-^-tolylthiolethylene, and its deriv- 
atives (Fromm and Siebert), A., i, 
542. 

Di- trimethylene glycol ether, and its 
derivatives (Rojahn), A., i, 103. 

Diuresis, action of injections of dextrose 
and gum arabic on (Com), A., i, 
1091. 

phosphate excretion in (Bock and 
Iversen), A., i, 1090. 

Diuretics, distiibution coefficients of 
(Aiello), A., i, 301. 

Divaleraldehyde, rft- 7 -hydioxy-. Sec 
Bis-5-methylteti ahydro- 2 -furyl ether. 

a /9-Di ^valery lam inopropane, and its 
dipicrate (Windaus, DottKIES, ami 
Jensen), A., i, 60. 

Divinyl sulphide, synthesis of (Bales 
and Nickelson), T., 2137. 

Divinylarsinic acid, js/B'-^tchloro- and 
its salts (Mann and Pope), T., 1756. 

l:l'-Dixanthonoyl, 4:4'-rfichloro- (Eck- 
ert and Endler), A., i, 941. 

4:5-Dixanthylpyrocateohol (Fabre), A., 
i, 1148. 

2 3-Dixanthylquinol (Fabre), A., i, 
1148. 

2:4-Dixanthylresorcinol, and its di- 
acetyl derivative (Fabre), A., i, 
1148. 

Di-o-xylyleneimine, p-nitrobenzoyl de- 
rivative (v. Braun and Nelken), A., 
i, 864. 

DodeeamethyltetraleBvogluoosau 

(PRiNosnEiM and Schmalz), A., i, 
1118. 

Doebner’s reaction (Ciusa), A., i, 1062. 

D oebner’ s - violet- leuoosnlphonic acid 

(Wieland and Scheuing), A., i, 58. 
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Dogf, effect of injection of sugars on 
respiration of (BCrger), A., i, 286. 

Dopplerite (Tideswell and Wheeler), 
T., 2345. 

Doryphora sassafras, oil from the leaves 
of (Prnfold), A., i, 847. 

Drosophila , vitamins required by (Bacot 
and Harden), A., i, 493. 

Drugs, distribution of, between immis- 
cible solvents (Emery and Weight), 
A , ii, 205. 

distribution of, in blood (Schakppi), 
A., i, 290. 

influence of the reaction of the solu- 
tion on the action of, on bacteria 
or tadpoles (Labes), A., i, 901. 

Drying, change of properties of sub- 
stances on (Baker), T., 568. 
influenceof,ou internal change (Smith), 
A., ii, 358. 

Dugaldin (Marsh, Clawson, Couch, 
and Marsh), A., i, 413. 

Dulcin. See ju-Phenetylcarbaraide. 

Duodenal fluid, analysis of (Damage), 
A., ii, 887. 

Duralumin, analysis of (Costa-Vet), 
A., ii, 528. 

Dyeing, use of mordants in (Bancroft), 
A., ii, 551, 822 ; (Paddon), A., ii, 
822. 

of cotton, effect of salts on (Auer- 
bach), A., ii, 353. 

of hides and leather (Rakuzin), A., 
i, 702. 

of deaminated wool (Paddon), A., i, 
608. 

Dypnonanil (Knoevf.nagel and Goos), 
A., i, 751. 


E. 

Earths, rare (Yntema and Hopkins), 
A., ii, 462 ; (Hopkins and Driggs), 
A., ii, 770. 

preparation of, pure, and their spectra 
(Kiess, Hopkins and Kremers), 
A., ii, 244. 

preparation of puie compounds of 
(Manske), A., ii, 646. 

place of, in the periodic system 
(Norrish), A., ii, 211 ; (Renz), 
A., ii, 758. 

minerals containing (Shibata and 
Kimura), A., ii, 220; (Henuich 
and Hiller), A., ii, 860. 

absorption spectra of (Herzfeld ; 
Meter and Greulich), A., ii, 6. 

structure of the ions of the (Grimm), 
A., ii, 635. 

rates of hydrolysis of carbonates of 
(Brinton and James), A., ii, 39. 


Earths, rare, density and molecular 
volume of oxides of the (Prandtl), 
A., ii, 379. 

magnesium sulphide phosphors of 
(Tiede and Schlrede), A., ii, 769. 
detection of, spectroscopically (Meyer 
and Greulich), A., ii, 6. 
concentration and separation of 
(Brinton and James), A., ii, 62. 
separation of (Prandt and Rauch kn- 
berger), A., ii, 298, 769 ; 

(Prandtl and Losch), A., ii, 770. 

Earthworm, Japanese, constituents of 
(Murayama and Aoyama), A., i, 
898. 

Ebullioscopy of binary mixtures (Beck- 
mann and Liesche), A., ii, 117. 

Ecgonine (Gadamer and John), A., i, 
167. 

Edestin, colloidal properties of (Hitch- 
cock), A., i, 693. 

Eggs, hens’, sugar contents of (Hepburn 
and St. John), A., i, 294. 

Egg-albumin. See Albumin. 

Egg-shells, utilisation of calcium salts 
in formation of (Buckner, Martin, 
Pierce and Peter), A., i, 488. 

Egg-yolk, absorption spectrum of 
(Lewin and Stengrr), A., ii, 414. 

Einstein’s law in relation to photo- 
chemical action and fluorescence 
(Weigekt), A., ii, 681. 

a-Elaeosteario acid, methyl ester, con- 
version of, into methyl fl-elseostearate 
(Morrell), A., i, 982. 

Elaidanilide dibromide (Nicolkt), A., 
i, 106. 

Elaidoacetylhydroxamic acid (Nicolkt 
and Pelc), A., i, 644. 

Elaidodiacetylhvdroxamio acid (Nico- 
let and Pelc), A., i, 644. 

Elaidohydroxamio acid (Nicolkt and 
Pelc), A., i, 644. 

Electric discharge, absorption of gases 
in the (Newman), A., ii, 546. 
disappearance of gases in the 
(General Electric Co.), A., ii, 
417. 

cliomieal reactions induced by the 
(Miyamoto), A., i, 418. 
corona, chemical reactions induced 
by the (Montemartini), A., ii, 
734. 

action of, on fatty acids and their 
glycerides (Eiohwald), A., i, 
982. 

furnace, ionisation experiments with 
the (King), A., ii, 810. 
tungsten (Compton), A., ii, 822. 

Electrical conductivity of mixtures of 
acids with acids, esters and ketones 
(Kendall and Gross), A., if, ,33. 
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Eleotrioal conductivity of electrolytes, 
measurement of (Abribat), A., ii, 
344 ; (Rolla and Mazza), A., ii, 
544. 

of electrolytes in solution (Kraus), 
A., ii, 256. 

of ternary electrolytes in propyl 
alcohol (Kraus and Bishop), A., 
ii, 19. 

of solid electrolytes (Vaillant), A., 
ii, 418. 

of formates in formic acid and of 
sulphates in sulphuric acid (Ken* 
dall, Adler and Davidson), A., 
ii, 126. 

of photographic emulsions and films 
(Kabinovicii), A., ii, 605. 
of molten salts and their mixtures 
(Beneath and Drekopf), A., ii, 
109. 

Electrical endoamosis (Strickler and 
Mathews), A., ii, 688. 

Electro-adsorption (Kolthoff), A., ii, 
197 ; (Ostwald), A., ii, 427. 

Electrochemistry of non-aqueous sola* 
tions (MOller ; Muller and Dus- 
chek), A., ii, 612. 

Eleotrodes, overvoltage of (Isgarischev 
and Berkmann), A., ii, 253, 254. 
reproducible, for acidimetiy and 
alkalimetry (Sharp and Mac- 
Dougall), A., ii, 579. 
hydrogen, quick acting (Moloney), 
A., ii, 253. 

use of phthalate solutions for 
measuring (Oakes and Salis- 
bury ; Clark), A., ii, 468; 
(Wood and MuRDicrk), A., ii, 735. 
electro-volumetric analysis with, in 
alcoholic solution (Bishop, Kitt- 
redge and Hildebrand), A., ii, 
308. 

Clark hydrogen (Heal* and Kar* 
raker), A., ii, 519 ; (Cullen), A., 
ii, 611. ' 

iodine, potential of (McKeown), A., ii, 
417. 

potcntiometric estimations with 
(Kolthoff), A., ii, 388. 
mercury drop (Heyrovsky), A., ii, 
816. 

non-attackable (Klemenc), A., ii, 253. 
platiuum film, construction and use 
of (Eilert), A., ii, 610. 
quinhydrone (S. P. L. and M. Soren- 
sen and Linderstrom-Lang) ; 
(Biilmann and Lund), A., ii, 111. 
sodium amalgam (Nkuhausen), A., 
ii, 610. 

zinc, effect of hydrogen ion concentra- 
tion on the potential of (Richards 
and Dunham), A., ii, 418. 


Electrolysis, rapid, without rotating 
electrodes (Edgar aud Purdum), 
A., ii, 547. 

with mercury drops as electrode 
(Heyrovsky), A., ii, 816. 

Electrolytes, recent conception of 
(Schreiner), A., ii, 736. 
constitution and function of (Made- 
lung), A., ii, 344. 

structure of molecules of (Wasast- 
jerna), A., ii, 2. 

measurement of the conductivity of 
(Kraus), A., ii, 258 ; (Abkibat), 
A., ii, 344; (Rolla and Mazza), 
A., ii, 544. 

activity coefficients and colligative 
properties of (Harned), A., ii, 255. - 
theory of solutions of (Ghosh), A., ii, 
125. 

effect of, on the solubility of non- 
electrolytes (McKeown), A., ii, 
552. 

diffusion of, into gels (Stiles and 
Adair ; Stiles), A., ii, 125. 
adsorption and precipitation of, by 
colloids (Weiskr), A., ii, 262; 
(Weiser and Nicholas), A., ii, 
266. 

coagulation of colloids by (Murray), 
A., ii, 37 ; (Freundlich and 
Scholz), A., ii, 828. 
equilibrium law for (Jablozynski and 
Wisniewski), A., ii, 190. 
hydration of (Aschkenasi), A., ii, 
482. 

condition of, in blood (Nkuhausen 
and Marshall), A., i, 1085. 
amphoteric, viscosity of solutions of 
(Hedestrand), A., ii, 821. 
piecipitation conditions for (Pkins), 
A., ii, 77. 

binary, physical properties of non- 
aqueous solutions of (Walden), A., 
ii, 345. 

binary mixed, equilibrium in (Kraus), 
A., ii, 269. 

solid, changes in the conductivity of 
(Vaillant), A., ii, 418. 
strong, theory of (Kallmann), A., ii, 
125 ; (Arrhenius), A., ii, 345. 
ionic equilibria of (Stearn), A., ii, 
420. 

molecular conductivity of (Lorenz), 
A., ii, 19. 

anomalous behaviour of (Ebert), 
A., ii, 113 ; (Kendall), A., ii, 
419. 

application of the gas laws to 
(Bronsted), A., ii, 113. 
ternary, conductivity of, in propyl 
alcohol (Kraus and Bishop), A., ii, 

19. 
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Electrolytes, weak, ionisation of 
(Schoorl), A., ii, 31. 

Eleotrolytie detector, new (Reichin- 
stein and Rothschild), A., 11 , 
736. 

dissociation, relation between adsorp- 
tion and (Rakuzin), A., ii, 619. 
of salts (Rabinowitscii), A., ii, 
186, 187, 188. 

ions, theory of (Lobenz), A., ii, 19. 
oxidation of organic compounds 
(Muller), A., ii, 469. 
reduction ot organic compounds (Co- 
nant, Kahn, Fiesrr, and Kurtz), 
A., ii, 547. 

Electromotive force of electrolytic cells 
(Gerke), A., ii, 682; (Wasast- 
jbrna), A., ii, 815. 
from the movement of an electrode in 
an electrolyte (Pbocopiu), A., ii, 
112 . 

at the junction of two liquids 
(Frbundlich), A., ii, 19. 
metallic conductivity (Tammann), A., 
ii, 255. 

of metallic compounds with election 
conductivity (Trumpler), A., ii, 
110 . 

Electrons and atoms (Pease), A., ii, 
757. 

binding of, by atoms (Nicholson), 
A., ii, 544. 

motion of, in gases (Townsend and 
Bailey), A., ii, 48, 836 ; (Skinker), 
A., ii, 887. 

vibration of, without radiation resist- 
ance (Fokker), A., ii, 106. 
free, behaviour of, towards gas mole- 
cules (Wahlin), A., ii, 608. 
positive (Lodge), A., ii, 836. 

Electron gas, entropy of (Tolman), 
A., ii, 18. 

Electron theory and photosynthesis 
(Dixon and Ball), A., ii, 248. 
application of, to the structure of 
solids (Thomson), A., ii, 355. 

Electro-osmosii (Aten ; Prausnitz), 
A., ii, 114. 

potential difference in (Freundlich), 
A., ii, 189. 

Elements, genesis of (Neuburger), A., 
ii, 365. 

structure of (Allen), A., ii, 758 ; 

(Wachter), A., ii, 837. 
electronic structure of (Coster), A., 
ii, 677 ; (Dauvillier), A., ii, 678. 
periodic classification of (Balareff), 
A., ii, 865. 

periodic system of the ions of (Grimm), 
A. , ii, 635. 

physical and chemical properties of 
(Bohr), A., ii, 868. 

cxxii. ii. 


Elements, properties of, and their com* 
pounds, in relation to the dimensions 
of the component atoms and . ions 
(Clark), A., ii, 634. 

Rontgen spectra of (Hjalmar; 
Coster), A., ii, 180; (Smskal), 
A., ii, 181. 

ionisation of the vapours of, at high 
temperatures (NoYes and Wilson), 
A., ii, 811. 

disintegration of (Wachter), A., di, 
838. 

artificial disintegration of (Ruther- 
ford), T., 400. 

disintegration of, by a- particles 

(Rutherford and Chadwick), A., 
ii, 682. 

entropy of, in relation to the periodic 
system (Hekz), A., ii, 548. 
linear relationships in the periodic 
system of (Biltz), A., ii, 494. 
relative Volumes ot (Collins), A., 
ii, 28. f 

light, ultra-violet spectra of (Milli- 
kan), A., ii, 100. 

radioactive. See Radioactive elements. 

Ellagic acid in raspberry juice (Kunz- 
Krause), A., i, 210. 

Elsholtzic acid, constitution of (Asa- 
Hina and Kuwada), A., i, 1047. . 

Emilium (Loisel), A., ii, 15. 

Emulsin (Willstatter and Oppin- 
heimer), A., i, 959. 
piepaiation and activity of (Hel- 
ferich ; Willstatter and 
CsAnyi), A., i, 890. 
decomposition of amygdalin by 
(Giaja), A., i, 185. 
synthesis of cyanohydrins by means 
of (Nordefeldt), A., i, 66, 1077. 

5- and <r-Emuliins (Rosenthaler), A., 
i, 600. 

Emulsions, inhibition period in the 
separation of (Nugent), A., ii, 
625. 

aniline- water, coagulation of (Bbat- 
nagar), A., ii, 268. 
chromatic (Holmes and Cameron), 
A., ii, 269. 

oil-water, reversal of phases in 
(Bhainagar), A., ii, 204. 

Enantiomorphism of matter (Condelli), 
A., i, 410. 

Energy of gaseous molecules (Parting- 
ton), A., ii, 614 ; (Planck), A., ii, 
689. 

Enols, azo-ester reaction with (Diels), 
A., i, 774, 1194. 

Entropy, calculation of (Planck), A., 
ii, 191. 

relation of probability to (Linhart), 
A., ii, 257, 738. 
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Entropy of elements (Lewis and Lati* 
MSB), A., ii, 471. 

in relation to the periodic system 
(Hebz)^A., ii, 548. 
of metals (Latimer), A., ii, 814. 
Snsymos (Biedermann and Rueha), 
A., i, 65. 

chemistry of (v. Euler aud Myr- 
back), A., i, 1201. 
periodicity of (Sluiter), A., i, 887. 
combined action of (Vandevelde), 
A. f i, 958. 

adsorption of (Jacoby and Shimizu), 
A., i, 481 ; (Rakuzin), A., i, 1199. 
effect of acids, bases and salts on 
(Bokorny), A., i, 93. 
action of poisons on (Santesson), A., 
i, 1077. 

effect of yeast extracts on the action 
of (Abderhalden and Wertheim- 
er), A., i, 796. 

of blood (Oompton), A., i, 392, 1087 ; 
(Bach and Zubkowa), A., i, 392 ; 
(Pincussen), A., i, 393. 

-utolytic (Bradley), A., i, 896. 
digestive, during foetal life (Porcheb 
and Tapernoux), A., i, 1088. 
hydrolytic, action of (van Laer), A., 
i, 64. 

oxidising (Marinbsco), A., i, 790, 

1211 . 

oxidising and reducing, mechanism of 
the action of (Battelli and Stern), 
A., i, 1077. 

proteolytic, of malt (LuNPiN),A.,i,959. 
in albuminous urine (Hedin), A., i, 
609. 

estimation of (Pincussen), A., ii, 
884. 

of plants, velocity of reaction of 
(Maestrini), A., i, 507, 508. 
Enzymes. See also:— 

Amylase. 

Carboligase. 

Carboxylase. 

Catalase. 

Cellobiase. 

Diastase. 

Emulrin. 

Esterase. 

a-Glncosidasa. 

Hexosephosphatase. 

Invertase. 

Lactase. 

Lflevidulinase, 

Luciferase. 

Maltese. 

Mannanase. 

a-Methylglucosidase. 

Oxydase. 

. Pectinase. 

Pepsin. 


Enzymes. See also : — 

Peroxydase. 

Phosphatase-Phosphatese. 

Protease. 

Ptyalin. 

Raffinase. 

Reductase. 

Rennin. 

Saccbarase. 

Saccharophosphafcase. 

Succinodehyarogenase. 

Takadiastase. 

Tannase. 

Tributyrinase. 

Trypsin. 

Urease. 

Zymase. 

Enzyme action (Armstrong), A., i, 
1078. 

hypothesis of (Ehrenberg), A., i, 597. 
asymmetric syntheses by means of 
(Rosenthaler), A., i, 480. 

Epioatechins, and their derivatives 
(Freudenburg, Bohme, and Purr- 
mann), A., i, 757. 

Epichlorohydrin, equilibrium of acetic 
acid, water and (Leons and 
Benelli), A., ii, 744. 
action of, on sodium phosphate 
(Bailly), A., i, 980. 

Equation, Dushman’s, for unimolecular 
reactions (Garner), A., ii, 358. 
of state (Schames), A., ii, 24 ; 
(Wohl), A., ii, 117 ; (Weg- 
soheider), A., ii, 192. 
theory of (Wagner), A., ii, 117. 
van der Waals’s, in relation to space- 
filling numbers (van Laak), A., 
ii, 279. 

Equilibria, the Le-Chatelier-Braun prin- 
ciple for (Benedicks), A., ii, 358. 
and velocity of reaction (Brandsma), 
A., ii, 699. 

of reactions, calculation of (Creigh- 
ton), A., ii, 426. 

effect of catalysts on (Clarens), A., 
ii, 436 ; (Durand), A., ii, 701. 
in mixed binary electrolytes (Eraub), 
A., ii, 269. 

in binary systems, influence of sub- 
stitution on (Kremann and 
MOller ; Kremann, Odblga, and 
Zawodsky), A., i, 181 ; (Kremann, 
Hohl, and MIjller), A., i, 138; 
(Kremann and Odelga), A., i, 
159; (Kremann and Strzelba), 
A., i, 176; (Kremann, Hemmel- 
mayr and Riembb), A., i, 1010. 
in heterogeneous systems (Syrkin), 
A., ii, 699. 

non-, uni- and bi-variant (Schreine* 
makers), A., ii, 430. 
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Equilibria of salt solutions (Le Chats- 
use), A., ii, 550. 

in systems of water and alcohols 
(Pushin and Glagoleva), T., 2813. 
chemical, statistics applied to (Hekz- 
feld), A., ii, 269. 

Equilibrium, law for electrolytes 
(Jablczynski and Wisniewski), A., 
ii, m 

Erbium oxide, emission spectra of 
(Nichou and Howes), A., ii, 411. 

Erdmann’s salt, constitution of (Riesen- 
feld and Element), A., ii, 853. 

Ergot, active constituent of (Spiro and 
Stoll), A., i, 47. 

of dUs and of oats, chemical com- 
position of (Tanket), A., i, 504. 

Ergotaminine (Spiro and Stoll), A., i, 
47. 

Eruoie acid, iodine value of (Holde, 
Werner, Taoke, and Wilke), A., 
ii, 723. 

and its anhydride (Holde and 
Wilke), A., i, 317, 519, 713. 
anilide and esters of (Toyama), A., i, 

- 1111 . 

Erythritol, equilibrium in the system, 
water and (Pushin and Glagoleva), 
T., 2820. 

Esters, conductivity of mixtures of acids 
and (Kendall and Gross), A. , ii, 33. 
dielectric constants of (Jackson), A., 
u, 252. 

velocity of saponification of (Mc- 
Combie, Scarborough, and 
Settle), T., 2308. 

influence of the constitution of the 
alcohol on the velocity of alkaline 
hydrolysis of (Smith and Olsson), 
A., ii, 701. 

interchange of alcohol radicles in 
(Shimomura and Cohen), T., 883, 
2051. 

action of hydrazine on the halogen 
derivatives of (Hirst and Mac- 
beth), T., 2169. 

aromatic, preparation of, in the pre- 
sence of organic bases (Suzuki and 
Kaisha), A., i, 543. 
oa-disubstituted, reactions of, with 
magnesium alkyl haloids (Leroide), 
A., i, 215. 

Esterase, estimation of, in blood (Bach 
and Zubkowa), A., i, 392. 

Esterifleatio& of organic acids (Zollin- 
ger-Jenny), A., i, 914. 

Ethane, chloro- derivatives, antiseptic 
action of (Joachimoolu), A., i, 304. 
fcocochloro-, formation of, from chloro - 
picrin (Silbekrad), A., i, 2. 

Ethanesulphonio acid, 3-chloro-, lead 
salt (Mann and Pope), T., 600. 
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Ethenylearbinola (Scheibler and Fisch- 
er), A., i, 1108. 

Ethen, dithio-, formation and properties 
of (Naik and Avabare), T., 2592. 
Ethinylo&rbinoli, tertiary, conversion 
of, into unsaturated ketones (Meyer 
and Schuster), A., i, 556. 
o-Ethoxalyl- A^methylacetanilide 
(Thielepape), A., i, 271. 
Ethoxyacetone, spontaneous condensa- 
tion of (Daudel), A., i, 432. 

2-Ethoxyacridine, 3:9-diamino-, 

9-chloro-8-nitro-, and 3-nitro-9-amino- 
(Farbwbrke vorm. Meister, Lu- 
cius, & BrOning), A., i, 469. 
9-Ethoxyacridine (Farbwerke vorm. 
Meister, Lucius, & Brining), A., i, 
468. 

2-Ethoxy-9-antipyrineftminoacridine 

(Farbwerke vorm. Meister, Lu- 
cius, & Bruning), A., i, 468. 
4'-Ethoxy&zobensene, 4-bromo- (Jacob- 
sen), A., i, 591, 

Ethoxybenxanthrone, and its salts 
(Perkin and Spencer), T., 477. 

2- ^-Ethoxybenzeneazoglyoxaline (Pum- 
merer, Binapfl, Bittner, and 
Schuegraf), A., i, 1198. 

4-Ethoxybenzonitrile, 3-nitro- (Mat- 
taar), A., i, 251. 

4- Ethoxybenzophenone-4'-arsmio acid 

(Lewis and Cheetham), A., i, 
187. 

p-Ethoxybenzylideneanthranilic acid 
(Ekeley, Rogers, and Swisher), A., 
i, 935. 

Ethoxybutyrolactone (Carri^re), A., i, 
320. 

3- Ethoxybutyronitrile (Bruylants), A., 
i, 924. 

5- Ethoxy-2:2-diethyltetrahydrofuran 

(CakriAre), A., i, 319. 

6'-Kthoxy-2 : 1'-diethylthioisocyanine 
iodide (Braunholiz and Mills), T., 
2007. 

a-Ethoxydihydro-o- and -p-anethole, 

3- nitro- (Schmidt, Schumacher, 
Bajen and Wagner), A., i, 733. 

7-Ethoxy-7: 12-dihydre-y-benzophen- 
arsazine (Lewis and Hamilton), A., 
i, 188. 

6- Ethoxy-l-;;-dimethylaminophenyl- 
2*o-hydroxyphenyl-6*benzimina«ole 
(Jacobsen), A., i, 594. 

6-Ethozy-2:4-dimetbylquiuoline, prepa- 
ration of (Palkin and Harris), A., i, 
961. 

4' -Ethoxydiphenylamine, 5-bromo- 
2 -amino-, and 5-bromo-2-nitro- 
( Jacobsen), A., i, 591. 

4- nitro-2- amino-, and 2;4-c?tnitro» , 

(Blom), A., i, 28. 
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5‘Ethoxydiphenylamine, 4'-bromo- 
2-amino-, aud its derivatives (Jacob- 
sen), 4v i» 591. 

2-Ethoxy-9-ethanolamiiioacrIdme 

* (Farbwerke vorm. Meister, 
Lucius, & Bruning), A., i, 468. 

4'-Ethoxyhydrazobenzene, 4-bromo- 

' (Jacobsen), A., i, 691. 

2-Ethoxy-9-??-hydroxyphenylethyl- 
aminoacridine (Faubwehkk vorm. 
Meister, Lucius, & Burning), A., i, 

. 468. 

6'-Ethoxy-5-methyl-2: 1 '-diethylthio- 
isooyanine iodide (Braunholtz and 
Mills), T., 2008. 

Ethoxymethylenemalonie acid, menthyl 
ester (Shimomura aud Cohen), T., 
2055. 

5- Ethoxy-9-methyl-7-ethyl-4:5-dihydro- 
uric acid, 4-hydroxy- (Biltz and 
Heiduicii), A., i, 383. 

4'-Ethoxy-4-methylhydrazobenzene, 
isomeiisation of (Jacobsen), A. t i, 
591. 

/3-£tboxy-j8-methyl-7-propylhexan-7-ol 
(Leuoide), A., i, 218. 

6*Ethoxy-6-methyl-l-^tolylbenzimin- 
azole, and its salts (Jacobsen), A., l, 

- 593. - 

6 -Ethoxy* 1 :4-naphthaquinone , 2:3 -di- 

bnmio-8-hydroxy, and its sodium salt 
(Wheeler and Andrews), A., i, 354. 

6- Efchoxy-2-i?-nitrobenzylthiol-4-methyl. 
pyrimidine (Horn), A., i, 375. 
Ethoxy pentane, a-chloro-5«-dibromo- 
(Lespieau), A., i, 620. 

5-Ethoxy- Aa-pentene, e-chloro- (Le- 
spieau), A., i, 619. 

9-Ethoxy- 10-phenanthryl peroxide 
(Goldschmidt aud Schmidt), A., i, 
1150. 

3*^-Ethoxyphenyl-5-anilinomethylene- 
4-glyoxalone, 2-thiol- (Dains, 
Thompson, and Asendorf), A , i, 
1185. 

4'-Ethoxyphenylaziminobenzene, 
4-nitro- (Blom), A., i, 28 • 

8-Ethoxy-2-phenylbenzopyrylium salts, 
aud 7-hydroxy- (Pratt and Robin- 
son), T., 1680. 

1- jfl-Ethoxyphenylbenztriazole, 6-bromo- 
(Jacobsen), A., i, 592, 

2- Ethoxy-9-phenylhydrazinoaeridine 
(Farbweukevorm. Mbister, Lucius, 

- & Bruning), A., i, 469. 

a*j»-fithoxyphenylhydrasinopropionio 

acid (Jacobsen), A., i, 596. 

8-p-Ethoxyphenyl- 5-hydroxymethyl- 

* oxazolidine (Bergmann, Ulpts, and 
Camacho), A., i, 1181. 

l-jo-Ethoxyphenyl-6-methylben*triaz- 
ele (Jacobsen), A., i, 592. 


3-jt?-Ethoxyphenyloxaaolidin© (Berg* 

mann, Ulpts, and Camacho), A, i, 
1182. 

p-Ethoxyphenylstibinic aoid (Schmidt), 
A., i, 1204. 

a-Ethoxypropylbenaene, 0-bromo- 
(Schmiut, Bartholom£, and Lubke), 
A., i, 826. 

Etboxyqninaldines, preparation and de- 
rivatives of (Braunholtz), T., 170. 

d-EthoxyBueoinaxnide (McKenzie and 
Smith), T., 1361. 

1 :6-Ethoxy-m-tolyl-6-methylben*im- 
inazole, and its salts (Jacobsen), A., 
i, 593. 

Ethyl alcohol, preparation of (Pascal)* 
A., i, 3 ; (Damiens), A., i, 1105. 
history of (v. Lippmann), A., i, 102. 
density and refractive index of mix- 
tures of ether, water, and (San- 
fourche and Boutin), A, i, 709. 
vapour pressure of dilute solutions of 
(Thomas), A., ii, 321. 
equilibrium of camphor, water, and 
(Scheringa), A., ii, 535. 
equi librium of carbon disulphide with 
(McKelvy and Simpson), A., ii, 
271. 

equilibrium of carbon disulphide, water, 
and (Schoorl and Regenbogen), 
A., i, 419. 

equilibrium of chloroform, water, and 
(Sohoorl and Regenbogkn), A., i, 
215. 

equilibrium of water and, with arom- 
atic hydrocarbons (Ormandy and 
Craven), A., i, 215. 
solubility of substances in mixtures of 
water and (Wright), T., 2251. 
surface tension of mixtures of water 
and (Bircumshaw), T., 887. 
catalyse dehydration and esterifica- 
tion of (Gilfillan), A., i, 709. 
inflammability of mixtures of petrol 
and(Boussu), A., ii, 657. 
compounds of cresols and (Bkbl and 
Schwebel ; C. and W. v. Rechen- 
berg), A., i, 932. 

detection of acetone in (Harbmson), 
A., ii, 667. 

estimation of, in blood (Widmark), 
A., ii, 789. 

Ethyl ether, physical constants of (Tim* 
MERMANS, VAN DER HORST and 

Onnes), a., ii, 258. 
density and refractive index of mix- 
tures of ethyl alcohol, water, and 
(Sanfourohb and Boutin), A., i, 
709. 

heat of solution and solubility of, in 
sodium chloride (MoKeown), A. 1 , 
ii, 552. 
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Ethyl ether, vapour pressure of mixtures 
of bromoform and (Dolezalek and 
Schulze), A., ii, 118. 
properties of mixtures of sulphuric 
acid, water, and (Pound), T., 941. 
partition of compounds between water 
and (Smith), A., ii, 270. 
autoxidation of (Clover), A., i, 619. 
compounds of cresols and (Bekl and 
Schwebel ; C. and W. v. Rechen- 
berg), A., i, 932. 

Ethyl ether, dichloro-, action of, on 
magnesium allyl bromide (Le- 
sriEAU), A., i, 619. 
ajS'-tfichloro- (Grignard and Purdy), 
A., i, 802. 

jSjS'-dichloro- (Kamm and Waldo), 
A., i, 106. 

Ethyl j8-hydroxy-j8-phenylethyl ether 
(Det<euf), A., i, 327. 
iodide, compounds of, with triethylene 
tetrasulpnide and with ethylene 
mercaptide nitrite (RAy), T., 1282. 
mercaptan, j8-chloro- (Bennett), T., 
2145. 

selenate (Meyer and Wagner), A., i, 

, 620. 

sulphate, preparation of (Dreyfus), 
A., i, 517 ; (Damiens), A., i, 1105. 

Ethylaoetonylxnalonio aoid, and its ethyl 
ester, and their phenylliydrazones 
(Gault and Salomon), A., i, 428. 

C-Ethylaoetylacetones, selenium (Mor- 
gan, Drew, aud Barker), T., 2460. 

a-Ethyl /3-aldehydoprop ionic aeid, and 
its derivatives (CarriIsre), A., i, 
320. 

EthylallylaniUne W-oxide, picrate of 
(Meisenheimer and Greeske), A., i, 
334. 

Ethylaminesulphonitrile, and its salts 
(Oliveri-MandalA), A., i, 1008. 

9 Ethylaminoacridine (Faubwerke 
vorm. Meister, Lucius, A Brok- 
ing), A., i, 469. 

p-Ethylaminobenzoio aeid, p-£-hydroxy- 
(Altwegg and Landrivon), A., i, 
1022. 

4-EthyUxninobenzonitrile, 3-nitro- 
(Mattaar), A., i, 251. 

4- Ethylamino-5-carboxybenieneaio* 
bsniene-4'*ariinic acid, and its sodium 
salt (Jacobs and Heidelberger), A., 
i, 75. 

5- Ethylamino-fi-formylethylaminouracil 
(Biltz and BOlow), A., i, 384. 

S'Ethylaminephen&ntdiraquixione (Bra rs 
ana Perber), A., i, 356, 

o'-Ethylaminophenyl-p-tolylsulphone 
(Halberrann), A., i, 1188. 

,2-Sthylamino-p-toluio aeid, 3 : 5-dinitro-, 
methyl ester (Giua), A., ii, 534. 


Ethylammoainm, rutbenipentabromide 
(Gutbier and Krauhs), A., i, 16, 

E thylaniline, 5-bromo-2: 4 ■ dfnitro- 

(Giua and Angeletti), A., i, 
649. 

2-mono- and 2:6-rft-bromo-4-nitro- 
(Kharascii and Jacobsohn), A., i, 
189. 

Ethylaside (Staudinger and Hauser), 
A., i, 69. 

2 - Ethyl-4: 5-benzoindane (Mayer and 
Sifglitz), A., i, 743. • 

2Ethyl-4:5-ben2oindan-l-one (Mayer 
and Sifglitz), A., i, 748. 

2-Ethylbenzothiasolenylbensothiazolyl- 
methane (Mills), T., 464. 

2-Ethylbenxoxazole (Skrauf and 
Moser), A., i, 575. 

O-Ethylwobiuret (Madelung and 
Kern), A., i, 439. 

6-Ethyl-5-n-butylharhituric acid (Dox 
and Yoder), A., i, 808. 
hypnotic power of (Carnot and 
Tiffeneau), A., i, 900. 

a-Ethylbutyloarbamide, bromo- (Far- 
BENFABRIKEN VORM. F. BAYER & Co.), 
A.,i, 993. 

a-Ethylbutylphosphinio acid, a-hydr- 
oxy-, lead salt (Conant, MacDonald, 
and Kinney), A., i, 186. 

o-Ethyl-j3-bntyrolactone (J ohansson 

and Hagman), A., i, 426. 

W-Ethylcarbazole-3-azoaeetoacetic aoid, 
ethyl ester (Morgan and Read), T., 
2716. 

iV-Ethylearbazole-3-diazoninm salts 
(Morgan and Read), T. } 2715. 

Ethylcarbonatoacetonitrile, and its 
derivatives (Sonn and Falkenheim), 
A., i, 1164. 

5-Ethylcarbonato-8:4*dimethoxybenz- 
aldehyde (Spath and ROdeb), A., i, 
853. 

5-Ethylcarbonato*8:4-dimethoxybenzoie 
aoid (Spath and Rodeu), A., i, 
853. 

4-Ethylcarbonato-3:5-dimethoxybenxyl- 
malonic aeid (Spatii and Roder), A., 
), 852. 

4- E thy loarbonato -3 : 5 - dimethoxyphenyl - 
acetaldoxime (Spath and Roder), A., 
i, 852. 

/3-4-Ethylcarbonato-3-5-dimethoxy- 
phenylethylamine, and its salts 
(Spath aud Roder), A., i, 852. 

/3-4- Ethylearbonato*3: 5-dimethoxy- 
phenylpropionio acid, and its deriv- 
atives (Spath and Roder), A., i, 
852. 

4- and 5-Ethylcarbonatodimethoxy- 
•tyrenes, »-nitro- (Spath and Roder), 
A., i, 852. 
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7*Ethylcarbonato-6:8 dimethoxy- 
l:2:3:4-tetrahydroisoquinoline and its 
hydrochloride (Spath and Roder), 
A., i, 852. 

2-Ethylearbonato-l:3-dimethyh*t/cZo- 
buten-4»one-3-carboxylic acid, methyl 
ester (Dieckmann and Wittmann), 
A., i, 1156. 

Ethylearbonatophenylalanine (Curtius 
and Sibber), A., i, 722. 
a-Ethylcarbonatoresacetophenone 
(Sonn and Falkenheim), A., i, 1164. 
l-[Ethylcarboxiatoi »ovanillyl]-6 :7-di- 
methoxy- 3:4-dibydro^oquinoline, and 
its hydrochloride (Spath and Lange), 
A., i, 569. 

Ethyl-cellulose, de-polymerisation of 
(Hess and Witielsbach), A., i, 
116. 

Ethylooniine, hydroxy-, and its deriv- 
atives (v. Braun, Braunsdorf, and 
Rath), A., i, 760. 

O-Ethylcyano/socarbamide, and its 
sodium salt (Madelung and Kern), 
a., i, 439. 

Ethyldiawbutylarsine, and its salts 
(Steinkopf, Donat, and Jaeger) A., 
i, 995. 

Ethyldihydrocupreicine ( optotacin ) sul- 
phate (Heidelbekger and Jacobs), 
A., i, 673. 

d- O-Ethyldihydrocupreicinol, and its 
hydrochlorides (Heidelberger and 
Jacobs), A., i, 674. 

Ethyldihydroonpreine ethyl bromide 
(Heidelberger and Jacobs), A., 
i, 673. 

oxide, and its dinitrate (Speyer and 
Becker), A., i, 675. 
AT-Ethyldihydroisoindole, /8-hvdroxy-, 
and its picrate (v. Braun, Brauns- 
dorf, and Rath), A., i, 760. 
Ethyldihydronaphthalene (he Pommer- 
rau), A., I, 828. 

8-Ethyl-7:8 dihydrophenalene (Mayer 
and Sieglitz), A., i, 741. 

5-Ethyl- 7:8-dihydrophenalone-9 (Mayer 
and Sieglitz), A., i, 741. 

N - Ethyldihydroquinicine hydrochloride 
(Heidelberger and Jacobs), A., i, 
673. 

tZ- and Z-i^-Ethyldihydroqninicinol, and 
their derivatives (Heidelberger and 
Jacobs), A., i, 674. 

a-Ethyl-/80-dimethylglutaric acid, and 
its derivatives (Kon and Thorpe), 
T., 1800. 

4-Ethyldiphcuyl (v. Auwers and Jtt- 
lioher), A., i, 842. 

Ethyldi-n-propylarsine, and its salts 
(Steinkopf, Donat, and Jaeger), 
A., l, 995. 


Ethylene, preparation of, by reduction 
of acetylene (Chevalier and Bour- 
cet), A., i, 801. 

compressibility of (Batuecas), A., ii, 
618. 

absorption of, by sulphuric add (Da- 
miens), A., i, 1105. 
catalytic hydrogenation of, with 
nickel (Rideal), T., 309. 
formation of butadiiene from (Zanetti, 
Suydam, and Offner), A., i, 
977. 

reaction of nitrogen and, under the 
electric discharge (Miyamoto), A., 
i, 418. 

cyanohydrin. See Propionitrile, 
/8-hydroxy-. 

dicarbamidophenyl ether (Speckan), 
A., i, 580. 

halohydrins, esters of (Altwego and 
Landrivon), A., i, 315. 
chloro- derivatives, antiseptic action of 
(Joachimoglu), A., i, 304. 
di- t tri and Zdm-chloro-, iodine 
numbers of (Margoschvs and 
Baru), A., ii, 235. 
duodo-derivatives (Kaufmann), A., 
i, 214 ; (Latiers), A., i, 314. 
Ethylenedlamine, compounds of, with 
metallic salts (Peters), A., i, 48. 
Ethylenediphenyldiarsinoui acid 

(Quick and Adams), A., i, 601. 
Ethylene glyool, raonothio-, and its 
metallic derivatives (Bennett), 
T., 2139. 

derivatives of (Rosen and Reid), 
A., i, 420. 

dithio-, potassium salt, compound of 
chloropicrin and (Ray and Das), 
T., 826. 

Ethylene mercaptan, oompound of mer- 
curic nitrite and (Ray), T., 1282. 
Ethylene oxide, physical properties of 
(Maass and Boomer), A., i, 
912. 

hydrate of (Mazzucohelli and Ar- 
menante), A., i, 620. 
9-Ethylfluorene, 2 :7-<Zibromo-9-hydr- 
oxy-, and 9-chloro*2:7-dibromo- (Sieg- 
litz and Jassoy), A., i, 821. 
7 -Ethylfflutaeonio acid, a-cyano-, ethyl 
ester (Ingold, Perren, and Thorpe), 
T., 1782. 

4-Ethylglyoxaline, /8-amino- (hista- 
mine), physiological action of 
(Schenck), A., i, 498. 
in the intestines (Meakins and Hak» 
ington), A., i, 396 ; (Gerard), A., 
i, 790. 

1 -Ethylhexahy dropyridine-8-carboxylie 
acid, ethyl ester (Wolffknhtein), 
A., i, 950. 
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s-Xthylq/cfohexane- 1 : 1 * diacetio acid, 

and ao'-dioyano-, wimides of (Kon 
and Thorpe), T., 1800. 

7 *EthyIhexane- 7 C*diol, and its deriva- 
tives (CareiAre), A., i, 820. 

Ethylhydrocupreidine, salts of tropio 
acid with ( Kino and Palmer), T. , 2588. 

Etkylhydroeupreine, and its oxide sul- 
phate, and chloro- (Verkinigte 
Chininfabeiken Zimmer A Co.), 
A., i, 948. 

salt of tropio acid with (Kino and 
Palmer), T. ( 2588. 

Ethylbydrocupreine, nitro-, and its sul- 
phonic acid (Boehringer and Sohne), 
A., i, 46. 

Sthylidenomalonio acid, ethyl ester, 
preparation of 7 -alkylidene deriva- 
tives of (Higginbotham and Lap- 
worth), T., 2823. 

8-Ethylindole-3-carboxylio acid, 

2-/3-amino-, and its picrate (Asahina 
and Fujita), A., i, 47. 

Bthylmalonasidio acid (Curtius and 
Sibber), A., i, 723. 

Ethylmenthol (Ogata and Miyashita), 
A., i, 844. 

Xthylmethylaniline, /3-chloro- (Clemo 
and’PERKiN), T., 648. 

a-Xthyl-/9-naphthaeinehoninylpropionic 

'\ acid, and its derivatives (CarriAre), 
A., i, 320. 

4-Sthylnitroaminobonsonitrile, 8:5 -di- 
nitro- (Mattaar), A., i, 251. 

y-Ethyl- 7 £-oetRndiol, and its derivatives 
(CarriArk), A., i, 819. 

Ethylcycfopentamethylenearslne, and 
its salts (Steinkopf, Donat, and 
Jaeger), A., i, 996. 

7 -Sthylpentane-a/B-dicarboxylio acid, 
a/B-rfioyano-y-hydroxy-, and 7 -hydr- 
oxy-, lactone (Birch and Thorpe), T. , 
1826. 

7-Xthylpentane-aa/3-tricarboxyllo acid, 
7 -hydroxy-, lactone (Birch and 
Thorpe), T., 1826. 

7 -Xthylpentan-a-ol, 7 -ehloro- (Moureu 
and Barrett), A., i, 5. 

Ethyl pentyl ketone, o-chloro-, and its 
semioarbazone (Drt(euf), A., i, 827. 

Ethylphenetidine, /3-hydroxy-, and its 
hydrogen oxalic ester (Bebgmann, 
Ulpts, and Camacho), A., i, 1182. 

Xthylphthalimide, hydroxy- (Dsrsin), 
A., i, 142. 

W«Ethylpiperldine, jS-hydroxy-, and 
their derivatives (v. Braun, Brauns- 
dorf, and Bath), A., i, 760. 

0-Xthylpivalyl&eetone (Morgan and 
Drew), T., 988. 

Ethyl-»-propyloyanoarsine (Steinkopf, 
Donat, and Jaeger), A., i, 995. 


W-Ethylpyrrolidine, / 8 -hydroxy , and its 
derivatives (v. Braun, Braunsdorf, 
and BAth), A., i, 760. 

W-Ethylquinieine hydrochloride 

(Heidelbekqer and Jacobs), A., i, 
673. 

fi'-Ethyl&oquinoline-red (Harris and 
Pope), T. f 1082. 

Xthylsueeinip aeid, derivatives of (Car- 
riers), A., i, 319. 

/3-Ethylsulphonylpropionie aeid, /3- 
bromo-, and its salts (Fitger), A., i, 
108. 

Ethyliulphonvliuccinic aoid, and a- 
bromo-, and its salts (Fitger), A., i, 
108. 

Ethylsulphoxysuocinio aeid, and its salts 
(Fitger), A., i, 108. 

W-Ethyltetrahydro^quinoline, 
/8-hydroxy-, and its salts (v. Braun, 
Braunsdorf, and Bath), A., i, 761. 

2-Ethyl-5-thisnyl methyl ketone semi- 
carbazone (Steinkopf and Herold), 
A., i, 851. 

/ 8 -Ethylthiolacrylic aeid (Fitger), A., 
i, 108. 

fl-Ethylthiolmaleic acid, a-bromo-, and 
its barium salt and anhydride (Fitger), 
A., i, 108. 

2- Ethylthiol-3-phenyl-5-anilinomethyl- 
ene-4-glyoxalone (Dains, Thompson, 
and Asendorf), A., i, 1186. 

Ethylthiolsuocinic aoids, stereoisomeric, 
and their salts (Fitger), A., i, 107. 

3- Ethylthiophen mercurichlorides 

(Steinkopf and Herold), A., i, 850. 

Ethyl trigonelline hydrochloride 

(Merck), A., i, 949. 

Eucalyptus oil, aromatic aldehydes in 
(Penfold), T., 266. 
thymol, menthone and menthol from 
(Smith and Penfold), A., i, 81. 

Eudalene, and its salts (Buzicka, 
Meyer, and Mingazzini), A., i, 560. 

isoEugenol, derivatives of (Bastelli), 
A., i, 1010. 

n- and iw-Eugenols, ultra-violet absorp- 
tion spectra of (Durbans), A., ii, 6 . 

iso Eugenyl methyl ether, /3-nitro- 
(Schmidt, Schumacher, Bajen, and 
Wagner), A., i, 733. 

Euphylline, coagulation of blood by 
(Meissner), A., i, 193. 

Europium oxide, density and molecular 
volume of (Prandtl), A., ii, 379. 

Euxanthogen. See Mangiferin, 

Explosion of mixed gases (Campbell), 
T., 2483. 

Explosions, thermodynamical theory of 
(Henderson and HassA), A., ii, 207* 
of organic dust (Beyersdorfer), A. 
ii, 749. 
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Explosives, sensitiveness of (Eggert), 
• A., ii, 133. 

high, velocity of decomposition of, in 
a vacuum (Farmer), T., 174. 
Extraction of colloids by Winkel blech ’s 
method (Charitschkov), A., ii, 826. 
Extraction apparatus, chloroform 
(Sohaap), A., ii, 797. 
funnel (Wolffram), A.„ii, 221. 
micro-chemical (Laquer), A. , ii, 325. 
perforation, for extraction of non- 
miscible liquids (Fayolle and Lor* 
mand), A., ii, 769. 


F. 

Faeces, human, hydrogen-ion concentra- 
tion of (Robinson), A., i, 899. 

Fasting, effect of, on intestines (Dom- 
browski and Kozlowski), A., i, 606. 

Fat, lllipe. See Illipd fat. 

Fats, production of, from proteins 
(Atkinson, Rapport, Lusk, Sodkr- 
strom, and Evenden), A., i, 966. 
enzymic synthesis of (Spiegel), A., i, 
694. 

chemistry of (AndrIc), A., i, 713. 
effect of radiations on the hydrolysis 
of (Pincussen and Anagnostu), A., 
i, 485. 

catalysis in the hydrolysis of (Briner 
and Trampler), A., ii, 208. 
saponification of (Norris and 
MoBain), T., 1362 ; (Langton), 
A., i, 982. 

nutritive value of (Takahashi), A., i, 
699. 

relations between carbohydrates and 
(Muller), A., i, 486. 
degradation of, in the body (Baer), 
A., i, 490. 

» excretion of (Hill and Bloor), A. , i, 
968. 

« analytical constants of, from beef bone 
and neat’s foot oil (Eckart), A., i, 
967. 

partly hydrolysed, analysis of (Fah- 
rion), A., ii, 401. 

animal, detection of vegetable oils in 
(Muttelet), A., ii, 168. 

• estimation of the acetyl value of 
(Leys), A., ii, 167. 

estimation of the iodine-bromine 
•number of, without using potassium 
iodide (Winkler), A., ii, 534. 

Feeding stuffs, estimation of amino- 
acids in (Hamilton, Nevens and 
Grindley), A., ii, 92. 

•Fehling’s solution, behaviour of, in light 
(Beneath and Oberbach), A., i, 
108. 


Felspar, constitution of (Denaxyer), 
A., ii, 451. 

potash, melting of (Morey and 
Bowen), A., ii, 677. 

0 -Fenohooamphorol, and its acetate 
(Komppa and Roschier), A., i, 
1167. 

Fenchone, derivatives of (Maxwell), 
A., i, 753. 

Fermentation, activators of (v. Euler 
and Karlsson), A., i, 972; (Lind- 
berg), A., i, 1219. 

acetic, effect of radioactive substances 
on (Laborde, Jaloustre, and Leu- 
lier), A., i, 1219. 

acetone and butyl alcohol * of carbo- 
hydrates (Robinson), A., i, 971. 
alcoholic, nature of (Warden), A., i, 
307. 

role of acetaldehyde in (Fernbach 
and Schoen), A., i, 203. 
acceleration of, by animal and plant 
extracts (Frankel and Hager ; 
Frankel and Scharf), A., i, 
409. 

in presence of calcium carbonate 
(Kerb and Zeckendorf), A., i, 
305. 

co-enzyme of, and its separation from 
vitamin-5 (Tholin), A., i, 305. 
stimulants for (Neitberg, Rein- 
furth, and Sandberg), A., i, 
306 ; (Neuberg and Sandberg), 
A.,i, 408. 

influence of thyroxin on (Tomita), 
A., i, 972. 

in presence of urea (Sandberg), A., 
i, 602. 

by means of yeast-cells (AbDer- 
halden), A., i, 92. 
butyric acid, nature of (Neuberg and 
Arinstein), A.,i, 91. 
lactic acid, effect of lactio acid on 
(Holwerda), A., i, 611. 
by micro-organisms, formation of acet- 
aldehyde id (Neuberg and Cohen), 
A., i, 304. 
yeast. See Yeast. 

without yeast (Baur and Hbrzfeld), 
A., i, 93; (Bau), A., i. 807. 

Ferrie salts. See under Iron. 
Ferriox&lic acid, salt9, preparation of 
(Burrows and Turner), A., i, 
916. 

potassium salt, crystallography and 
optical properties of (Knaggs), T., 
2070. 

Ferrochromium, estimation of chromium 
in (Kelley and Wiley), A., ii, 164. 
Ferrocyanides, titration of metals with 
(Treadwell and Cheryet), A., ii, 
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Ferrooyanides, estimation of electro- 
volumetrioally (Muller and Lau- 
terbach), A., ii, 795. 
estimation of, yolumetrically, with 
permanganate (Koltboff), A., ii, 
587. 

Ferrosilicon, toxic properties of (Kur- 
nakov and Urasov), A. # ii, 845. 

Ferro -tungsten, analysis of (Losana and 
Carozzi), A., ii, 661. 

Ferrous salts. See under Iron. 

Ferroyanadiuin, estimation of chromium 
and vanadium in (Pellet, Wiley, 
Bohn, and Wright), A., ii, 89. 

Fertilisers, estimation of nitrogen in 
(Mach and Sindlinger), A., ii, 788. 

woFerulic acid. See 4-Methoxycinnamic 
acid, 3-hydroxy-. • 

Fibres, textile, behaviour and structure 
of (Nodder), A., ii, 791. 

Fibrin, swelling of, by acids (Somogyi), 
A., i, 182. 

estimation of, in blood (Gram), A., ii, 
240* 

Fibrinogen, estimation of, in blood 
(Gram), A., i, 288; (Lkendertz and 
Gromelski), A., ii, 798. 

Fibrinolysis (Rosenmann), A., i, 596. 

Ficus fulva, stearic acid from the latex 
of (UltEe), A., i, 1100. 

Films, thin, properties and molecular 
structure of (Adam), A., ii, 687. 

Filters, membrane, use of, in analysis 
(J anger), A., ii, 457. 

Filter paper, apparatus for testing the 
permeability of (Griffin and Parish), 
A., ii, 309. 

Fisetole. See Resacetophonene, w-liydr- 
oxy-. 

Fish, physiology of the respiration of 
(Powers), A., i, 286. 
fresh water, respiratory exchange in 
(Gardner, King, and Powers), A., 
i, 1084. 

sperm, phosphatides of (Sano), A., i, 
699. 

Flagstaffite, identity of, with terpin 
hydrate (Guild), A., -ii, 76. 

Flame,, propagation of, in mixtures of 
air with gases (Payman and 
Wheeler), T., 863 ; (White), T., 
1244, 1688, 2561. 

luminescence of ions of, in the air 
spark (Greinacher), A., ii, 250. 
inverted air, gaseous produots from 
(Hofmann and Will), A,, i, 1107. 

Flasb-point, apparatus for determination 
of (Wright), T., 2247. 

Flavanol, and its derivatives (Frbuden- 
bebg and Orthner), A., i, 758. 

Flavanone, reduction of (Freudenbeiu; 
and Orthn^b), A., i, 757. 


Flavonols, 2- and 4-chloro-, and their 
acetyl derivatives (Minton and 
Stephen), T., 1602. 

Flax, distinction between hemp and 
(Nodder), A., ii, 791. 

Flocculation by electrolytes (Freund- 
lioh and Scholz), A., ii, 828. 

Flour, relation between the catalytic 
activity of, and its grade of extrac- 
tion (FernIndez and Pizarroso), 
A., ii, 94. 

catalase of (Merl and Daimer), A., i, 
184. 

Flowers, manganese in (Wester), A., i, 
309. 

Flnoran, 2:4 :5 :7-tefra-amino-l :8-<fchydr- 
oxy-, diphthalyl derivative of (Mit- 
kerji), T., 549. 

Flnorene, pyrogenic transformation of 
(Dziewonski and Suszko), A., i, 
730. 

catalytic oxidation of (W eiss and 
Downs), A., i, 27. 

Fluorene, 2:7-dibromo-9-hydroxy- (Sieg- 
litz and Jassoy), A., i, 821. 

Fluorene series (Sieglitz and Jassoy), 
A., i, 820. 

Fluorene-9-acethydrazide, 2 : 7 -rfibromo- , 
and its hydrazones (Sieglitz and 
Jassoy), A., i, 821. 

9-Fluorene-9-acetic acid, 2:7 -tfibromo- 
9-hydroxy-, and its ethyl ester 
(Sieglitz and Jassoy), A., i, 
820. 

Fluorenoneanil-p'-carboxylic acid (Red- 
delien), A., i, 146. 
methyl ester (Reddelien and Dani- 
lof), A., i, 148. 

Fluorenonebenzoylhydrazone (Redde- 
lien), A., i, 146. 

Flnorenonebenzoylimide (Reddelien 
and Danilof), A., i, 148. 

Flnorenonemethylimide (Reddelien), 
A., l, 146. 

Fluorenylidene-/>-aminodiphenyl (Red- 
delien), A., i, 146. 

Fluorenyl-9-methylnrethan e, 2:7 - di - 

bromo- (Sieglitz and Jassoy), A., i, 
821. 

Fluoresoein, preparation and derivatives 
of (Fischer and Bollmann), A., i, 
936. 

Fluorescein, tfithiol- (Watson and 
Dutt), T., 1942. . 

Fluorescence and photochemistry 
(Wood), A., ii, 334; (Weigert), 
A., ii, 681. 

disturbance of tho power of, by light 
(Pringsheim), A., ii, 602. 
by flame excitation (Nichols and 
Wilber), A., ii, 806. 
estimation of (Lewis), A., ii, 334. 
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Fluorescent substanoes, action of, on 
cells (Jodlbaubr and Haffnkr), A., 
i, 94. 

Fluorides. See under Fluorine. 

Fluorine, spectrum of (Smythe), A., ii, 

99 . 

detection and estimation of (SmiTt), 
A., ii, 716. 

Hydrofluosilicic acid, estimation of, 
by conductometric titration (Kak6), 
A., ii, 719. 

Fluorine organio compounds : — 
Fluorides, organic (Krause and Poii- 
LAND), A., i, 644. 
aliphatic (Swarts), A., i, 101. 

Fluorine detection 

detection of (Fetkenheuer), A., ii, 
655. 

detection of, in Spanish grapes 
(Pondal), A., i, 1100. 

Fluorites, colour of (Sakao and 
Hirose), A., ii, 779. 

Foods, phytin in (Arbenz), A., i, 
1102. 

triptophan content of (Ide), A., i, 
414. 

microcliemical analysis of (LIjhrig), 
A., ii, 584. 

detection of j8-naphtliol in (Kinugasa 
and Tatsuno), A., ii, 400. 
detection of sulphites in (Chapman), 
A.,ii, 520. 

detection of vitamins in (Drummond 
and Watson), A. ii, 596. 
estimation of the alkalinity of the ash 
of (Pfyl), A., ii, 586. 

See also Feeding stuffs 

Formaldehyde, preparation of (Traun’s 
Forschunghlabcratorium), A., 
i, 522, 528 ; (Blair and 

Wheeler), A., i, 917. 
and its polvraerides (Lush), A., i, 
625. 

production of, by the action of ozone 
on hydrocarbons (Wheeler and 
Blair), A., i, 1105. 
water-soluble form of (Cohn), A., i, 
918. 

alcoholic fermentation of (MOller), 
A., i, 110, 809. 

dehydroxidation of (Muller), A., i, 
109. 

formation of hydrocyanic acid by 
(Fosse and Hieulle), A., i, 
523. 

action of phosphorus trihydride on 
(Hoffman), A., i, 8. 
as an intermediate product of assimil- 
ation (Jacoby), A., i, 502. 
effect of, on bacteria and on spores 
(Hailer), A., i, 408. 
in urine (Voit), A., i, 1218. 


Formaldehyde hyposulphite, prepara- 
tion of, and its zinc compound 
( Malvezin, Ri valland and Grand- 
champ), A., i, 8. 

detection of, with phenols (Pfyl, 
Reif, and Hannrr), A., ii, 94. 
detection of, in urine (Stepp), A., ii, 
793. 

Forznaldehydeiulphoxylio acid, sodium 
salt, as an antianaphylactic (Brodin 
and Huohet), A., i, 90. 

Formamide, synthesis of (Meyer and 
Orthnrr), A., i, 529. 

Formamidines, reactions of (Dainr, 
Thompson, and Asrndorf), A., i, 
1185. 

Formio aoid, anhydrous, preparation of 
(Boswell and Corman), A., i, 
712. 

formation of, during the decomposition 
of dextrose (Waterman and van 
Tussenbroek), A., i, 433. 
and its salts, electrical conductivity of 
mixtures of (Kendall, Adler, and 
Davidson), A , ii, 126. 
partition of, between water and 
organic solvents (Gordon and 
Reid), A., ii, 824. 

catalytic decomposition of, on platinum 
and silver (Tinoey and Hinshkl- 
wood), T., 1668. 

catalytic dehydroxidation of (MUller 
and Sponskl), A., ii, 558. 
thermal decomposition of (Hinshel- 
wood, Hartley, and Topley), A., 
ii, 274. 

action of, on hexamethylenetetramine 
salts (Sommelet and Guioth), A., 
ii, 333. 

velocity of reaction between man- 
anates and (Holluta), A., ii, 
00 . 

mechanism of the reduction of per- 
manganate by (Holluta), A., ii, 
448 ; (Holluta and Weiser), A., 
ii, 628. 

compounds of molybdic acid and 
(Jak6b), A., i, 712. 
condensation of, with 3-oxythionaph- 
tben and with phloroglucinol 
(Schwenk), A.,i, 153. 
salts, denitrification with (Grokne- 
wege), A., i, 971. 

alkali salts, solubility of, in water 
(Sidgwick and Gentle), T., 1887. 
metallic salts, freezing point curves of, 
in formic acid solution (Adler), A.* 
i, 5. 

lithium salt, preparation of, and its 
use in the production of alcohols 
and ketones (BadisoRe Anilin- 
& Soda-Fabrik), A., i, 218. 
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Formic aoid, mercurous salt, preparation 
of, and its reactions with aliphatic 
halogen compounds (Kunz- Krause 
and Manioke), A., i, 6. 
sodium salt, transformation of, to 
sodium oxalate (Matignon and 
Mabohal), A. f i, 913. 
esters, dielectric constants of (Jack- 
son), A., ii, 252. 

detection of, iu urine (Frksenius and 
Grunhut), A., ii, 234. 

Formoxyhaemin (Kuster and Ger- 
lach). A., i, 596. 

Formylaoetone, sodium derivative, action 
of aniline hydrochloride with (Thiele- 
i*ape), A., i, 271. 

3-Formyl-l-aeetyl-2*hydroxy-5:5-di- 
phenyl-2-methyltetrahydro-4- gly- 
oxalone (Biltz, Skydel, and Ham- 
burger-Glazer), A., i, 872. 

Formylethylsuooinic acid, ethyl ester, 
derivatives of (Carriers), A., i, 
319. 

Formylsuocinic acid, ethyl ester, j?*nitro- 
phenylhydrazone, oxime, and semi- 
carbazone of (Carriers), A., i, 
318. 

Friction, internal, of organic liquids 
(H*erz), A., ii, 30. 

Friedel and Crafts* reaction (McMul- 
len), A., i, 140, 1025 ; (Smith), A., 

i, 140; (Stephens), A., i, 141; 
(Lawrancr), A., i, 340; (Law- 
rance and Oddy), A., i, 455 ; 
(Wieland and Bettag), A., i, 
1033. 

use of iron pyrites in (Smythe), T., 
1270. 

Frog. See Rana temporaria. 

^-Fructose. See Ltevulose. 

Fructosediphosphates, enzymic? synthesis 
of (v. Euler and Nordlund), A., i, 
306. 

Fruit, stored, changes in the pectin in 
(Carr£), A., i, 1222. 

Fuoaeess, chemical constituents of 
(Lapicque and Emerique), A., i, 
413. 

Fuel, natural, origin of (Calcagni), 
A., ii, 385. 

estimation of water in (Marinot), A., 

ii, 228. 

Fuller’s earth, adsorption and catalysis 
in (Rideal and Thomas), T., 2119. 

Fnlmlnio acid, mercury salt, velocity of 
decomposition of (Farmer), T., 
174. 

decomposition of (Langhans), A., 
i, 328. 

detection and estimation of im- 
nrities in (Rathsburg), A., i, 
16. 


Fumaric acid, action of muscle enzymes 
on (Dakin), A., i, 792. 
calcium salt, crystallography and 
optical properties of (Wherry and 
Hann), A., i, 716. 

methyl ester, alkaline hydrolysis of 
(Skrabal and Raith), A„ ii, 484. 

Fungi, higher chemistry of (Hasen- 
6hrl and Zellneb), A., i, 904. 
mould, formation of ammonia by 
(Butkewitsch), A., i, 973. 
urea and urease in (Goris and Costy), 
A., i, 1220. 

Furan, tetraiodo - (Ciusa), A., i, 1057. 

Furan-2:3-diearboxylic acid, methyl 
ester and anilide (Asahina and 
Kuwada), A., i, 1047. 

Furfuraldehyde, solubility of, in water 
(Mains), A„ i, 566. 
condensation ofp-'nitrobenzyl chloride 
with (Kleucker), A., i, 734. 
detection of, with orcinol (Justjn- 
Mueller), A., ii, 95. 
estimation of, colorimetrically (Fleury 
and Poirot), A., ii, 595, 666. 

1 -Furf urylidener ycfohexan-2-onc 
(Wolff), A., i, 668. 

3-Furfanrlidene-l*methylcyc/ohexan-2- 
one (Wolff), A., i, 668. 

3-Furfuryl- 1-me thykj/cfohexan-2-one 
(Wolff), A., i, 668. 

Furnaces, blast, carbon oxides in (v. 
Juptner), A., ii, 374. 
tungsten. See Electric furnace. 

2-Furylaianine (Granacher), A., i, 850. 

a-Furylcinchonio acid (Ciusa), A., i, 
1062. 

5-a-Furylideneaxninoaoenaphthene 

(Fleischer and Schranz),A., i, 1143. 

j8-2-Fnrylpyrttvic acid, a-oxiraino- (Gra- 
nacher), A., i, 850. 

Fiutarium lini , nutrition of (Tochinai), 
A., i, 207. 


G. 

Galaotosan (Pictet and Vernet), A., i, 
811. 

Galactose, preparation of, pare 
(Mougne), A., i, 630. 

d-Galaotose, fermentation of (Tomita) 
A., i, 307, 

a-Galaotosyl chloride (Pictet and Ver- 
net), A., i, 811. 

$ - Galahep t anepentol-di- acid (Kiliani 
and Wingler), A., i, 822. 

«-Galaootanehexol-di-acid, and its metal- 
lic salts and lactones (Kiliani and 
Wingler), A., i, 321. 
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Gallaldehyde, preparation of, and its 
derivatives (Rosenmtjnd), A., i, 1030. 

Gallium, arc spectrum of (Uhler, and 
Tanoh), A., ii, 677. 

Gallotannin, constitution of (Nieren- 
stein), A., i, 266. 

Galley Uavoglucosan (Karrer and 

Salomon), A., i, 267. 

Gallylamine hydrochloride (Rosen- 
mund and Pfannkuch), A., i, 1031. 

Gambler - catechin - carboxylic acids 
(Nierenstein), T., 26. 

Gas, detonating, ignition of (Mitschee- 
lich), A., ii, 358. 

illuminating, estimation of sulphur m, 
with perhydrol (Klemmer), A., ii, 
224. 

Gases, properties of (Wachter), A., ii, 
476. 

ultra-red spectra of (Schaefer), A., 
ii, 727. 

motion of electrons in (Townsend and 
Bailey), A., ii, 43. 
behaviour of free electrons towards the 
molecules of (Wahlin), A., ii, 608? 
resonance and ionisation potentials of 
(Boucher), A., ii, 608. 
disappearance of, in the electric dis- 
charge (General Electric Co.), 
A., ii, 417 ; (Newman), A., ii, 546. 
specific heat of (Ingold and Usher- 
wood), T., 2286; (Mewes), A., ii, 
737. 

determination of high temperatures 
by effusion of (Yamaguchi), A., ii, 
470- 

thermo-corn pression of (Deleuer), 
A., ii, 684. 

compressibility of, at low temperature 
(Guye and Batuecas), A., ii, 617 ; 
(Batueoas), A., ii, 618. 
contraction of flasks in tht determina- 
tion of density of (Moles and 
Miravalles), A., ii, 617. 
solubility of, in liquids (Neuhausen 
and Patrick), A., ii, 264 ; (Neu- 
hausen), A., ii, 621. 
adsorption of, calculation of (BerjSnyi), 
A.,ii, 426. 

kinetic theory of adsorption of 
(Henry), A., ii, 740. 
adsorption of, by charcoal (Gustayer), 
A., ii, 479. 

adsorption of, by charcoal and lignite 
(McLean), A., ii, 352. 
adsorption of, by crystals (Seeliger 
and Lapkamp), A. , ii, 30. 
application of the quantum theory to 
(Schaposchnikov), A., ii, 839. 
relation between the internal friction 
and chemical constitution ot 
(Schmidt), A., ii, 278. 


Gases, energy of the moleenles of (Part*' 
ington), A., ii, 614. 
containing hydrogen, molecular struc- 
ture of (Rankine), A., ii, 685. 
ignition of (Mason and Wheeler), 
T., 2079. 

of blood, analysis of (Meier and 
Kronig), A., i, 191. 
diatomic, chemical constant! of 
(Partington), A., ii, 889. 
mixed, explosion of (Campbell), T., 
2483. 

ignition of (Payman and Wheeler), 
T., 363 ; (White), T., 1244, 
1688, 2561 ; (Mason and 

Wheeler), T., 2079. 
monatomic, calculation of the chemical 
constants of (Brody), A., ii, 191. 
natural, collection and examination of 
(Henrich and Prell), A., ii, 858. 
volcanic, analyses of (Allen), A., ii, 
219. 

estimation of, in metals (Simons), 
A., ii, 719. 

separation of volatile substances from 
(Berl and Schwebel), A., i, 932. 

Gas analysis, absorption by pyrogollol 
in (Hoffmann), A., ii, 582. 
receiver for (Guthrie), A., ii, 158. 

Gas analysis apparatus (van Slyke), 
A., ii, 158; (Moser and Brukl), 
A., ii, 393 ; (Blair and Wheeler; 
Moser), A., ii, 519 ; (Schaller 
and Bkrndt), A., ii, 862. 

Gas constants, numerical values of 
(Henning), A., ii, 191. 

Gas generator with washing apparatus 
(MAller), A., ii, 706. 
carbon oxides in (v. JftPTNER), A., ii, 
374. 

Gas reactions, homogeneous, catalysis in 
(Herzfeld), A., ii, 136. 

Gas washing apparatus (Ernst), A., ii, 
839. 

Gastric juice (Takata), A., i, 698. 
relation of saliva to (Nakagawa), 
A., i, 789. 

detection of bile pigments in (Utz), 
A., ii, 799. 

estimation of chlorine in (Malgoyre), 
A., ii, 780. 

Gelatin, preparation of, pure (Loeb), 
A., i, 387. 

isoelectric condition of (Rawling and 
Clark), T., 2830. 

solubility of (Fairbbother and 
Swan), T., 1237. 

physical properties of solutions of 
(Davis and Oakes), A., i, 597. 
effect of electrolytes on the solution 
and precipitation of (J. and R. F. 
Loeb), A., i, 182. 
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Gelatin gels, 'thermal expansion of 
(Taffel), T., 1971. 
elasticity of, as a function of 
the hydrogen-ion concentration 
(Sheppard, Sweet, and Bene- 
dict), A., ii, 747. 

Gelatin as a protective colloid (Gut bier, 
Huber, and Zweigle), A. ii, 485 ; 
(Gutbier and Emslander), A., ii, 
625. 

dialysed, properties of (Lloyd), A., i, 
1075. 

swelling of (MacDougall), A., i, 
205. 

drying and swelling of (Sheppard 
ana Elliot), A., i, 387 ; (Bogue), 
A., i, 388. 

swelling of, in organic acids (Kuhn), 
A. , i, 183. 

•welling and hydrolysis of, by acids 
(Moeller), A., ii, 689. 
action of eulphosalicylic acid on the 
swelling of (Ostwald and Kuhn), 
A., i, 598. 

products of hydrolysis of (van Slyke 
and Hiller), A., i, 63. 
viscosity of solutions of (Davis, 
Oakes, and Browne), A., i, 63. 
viscosity and plasticity of solutions of 
(Bogue), A., i, 782 ; ii, 122. 
combination of acids and alkalis with 
(Lloyd and Mayes), A., i, 280. 
combination of hydrochloric acid with 
(Wintgen and Vogel), A., i, 280 ; 
(Hitchcock), A., i, 882. 
mixtures of, with aiabic acid (Tie- 
backx), A., i, 638. 

coagulation of mixtures of, with gum- 
arabic (Tiebackx), A., ii, 698. 
nitrogenous value of, in the diet of 
man (Robison), A., i, 488. 

Gels, action of ultra-violet light on 
(Holmes and Patrick), A., ii, 838. 
diffusion of electrolytes into (Stiles 
and Adair ; Stiles), A., ii, 125. 
elastic, structure of (Bogue), A., i, 
782. 

Generator gas, equilibrium of (Jellinek 
and Diethelm), A., ii, 833. 

Germanium, occurrence and extraction 
of (Dennis and Papish), A., ii, 160. 
occurrence of, in cas8iterite(H adding), 
A., ii, 855. 

. crystal structure of (Kolkmsijer), 
A., ii, 713. 

Germanium /cfrabromide and tetrn- 
chloride (Dennis and Hance), A., 
ii, 802. 

hydride (Miller and Smith), A., ii, 
775 ; (Paneth and S6 hmidt- 
Hjcbbel), A., ii, 776 ; (Sohenck 
and Imkek), A., ii, 855* 


Germanium dioxide, effect of, on blood 
(Hammett, Nowrey, and Miller), 
A., i, 1086. 

Germanium detection and separation 

detection of, by the are spectrum 
(Papish), A., ii, 163. 
separation of arsenic and (MffLLER)j 
A., ii, 320. 

German silver, equilibrium of the form- 
ation of (Voigt), A., ii, 295. 

Germination, action of nitrogenous com- 
pounds on (Bokorny), A., i, 93. 

Glands, physiology of (Asher and 
Koda ; Asher and Doubler), A., i, 
286 ; (Asher and Matsuno), A., i, 
298 ; (Asher and Bernet), A., i, 
491. 

Glass, molecular structure of (Raman), 
A., ii, 201. - 

determination of the durability of 
(Turner), A., ii, 719. 
effect of lime and magnesia on the 
durability of (Dimbleby, Muir- 
head, and Turner), A., ii, 709. 
preparation of suspensions of (Fricke^; 
A., ii, 692. 

diflusion of hydrogen and helium 
through (Williams and Ferguson), 
A., ii, 841. 

migration of sodium ions through 
(Pirani and Lax), A., ii, 817. 
colourless, use of selenium compounds 
in production of (Cousen and 
Turner), A., ii, 708. 
natural, properties and composition of 
(Tilley), A., ii, 220. 
containing didymium, absorption 
spectra of (Weigert), A., ii, 413. 

Glassware, chemical, action of analytical 
reagents on (Turner and Wilson), 
A., ii, 501. 

Glauconite from Sussex (Hallimokd 
and Radley), A., ii, 861. 

Gliadin, wheat, rate of hydrolysis of 
(Vickery), A., ii, 754. 

Globulin, carbohydrate as a constituent 
of (Langstein), A., i, 479. 
serum, colloidal behaviour of (Hitch- 
cock), A., i, 1074. 

Globulins, estimation of, in blood-serum 
(Henley), A., ii, 671. 
separation of, from serum (Vila), A., 
l, 1209. 

Glucamine, production of (Ling and 
Nanji), T., 1686. 

Glucimidazole, and 2-thiol- (Pauly and 
Ludwig), A., i, 953. 

Glucimidazolone (Pauly and Ludwig), 
A., i, 953. 

Gluoinum ( beryllium ), atomic weight of 
(Honigschmid and Bircxenbach), 
A., ii, 214. , 
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Glucinum ( beryllium ), spectium of, and 
its relation to the spectrum of 
aluminium (Glaser), A., ii, 

675. 

anode rays of (Thomson), A., ii, 

106 . 

crystal structure of, and its oxide 
(McKeehan), A., ii, 766. 

Glueinum fluoride, spectrum of 

(Datta), A., ii, 411. 
sulphate, dissociation of (Marohal), 
A., ii, 620. 

equilibrium of ammonium sulphate, 
water and (Britton), T., 2612. 

Glucinum separation : — 
separation of aluminium and (Brit- 
ton), A., ii, 228. 

Glucodesose. See 2-Deoxyglucose. 

a-Glucoheptol, synthesis of (Pictet and 
Barbier), A., i, 4. 

Gluooneogeny (MOller ; Jung and 
MAller), A., i, 486. 

Gluoonie acid, preparation of (Ling and 
Nanji), A., i, 221. 

Glucosamine, and its derivatives, muta- 
rotation of (Irvine and Earl), 
T., 2370. 

formation of, heterocyclic compounds 
from (Pauly and Ludwig), A., i, 
953. 

tsoGlueosamine (Ling and Nanji), T., 
1682. 

rf-Glueoiamine, salicylidene derivatives 
of (Irvine and Earl), T., 2376. 

Glucose, thio-, and its silver salt and 
tetra-ucetyl derivative (Wrede), A., i, 
626. 

<2-Glucose. See Dextrose. 

Gluooses, substituted, phosphoric and 
sulphuric esters of (Levene, Meyer, 
and Weber), A., i, 987. 

Gluoose-amxnonia (Ling and Nanji), 
T., 1682 ; A., i, 631. 

Glucose- a- galaetoside (Pictet and 

Vernet;, A., i, 811. 

a-Glucosidase, non-identity of maltase 
and (Willstatter and Steibelt), 
A., i, 282. 

Glucosides (Karrer, Nageli, and Smir- 
nov), A., i, 263. 

studies on (Macbeth and Pryde), T., 
1660. 

new, synthesis of (de Fazi), A., i, 
765. 

coumarin, in orchids (H£rissey and 
Delauney), A.,i, 210. 
detection and extraction of, from plants 
(Verqelot), A., i, 207. 

Gluooiides. See also 
Amygdalin. 

Anthochlor. 

Aucubin. 


Glucosides. See also 
Capsularin. 

Castelin. 

Digitonin. 

Dugaldin. 

Hyssopm. 

Indican. 

Pelargoneuin. 

Pelargonin. 

Glue, animal, action of alum on (Gut- 
ijier, Sauer, and Schelling), A., i, 
783. 

Glutaconic acid (Verkade), A., i, 520. 
action of muscle enzymes on (Dakin), 
A., i, 792. 

derivatives of, addition of hydrogen 
cyanide to (Hope and Sheldon), 
T., 2223. 

Glutaconic acid, jB-chloro-, preparation 
of, and its ethyl ester (Ingold and 
Nickolls), T., 1643. 

Glutaconic adds, isomerism of (Feist), 
A., i, 621. 

esters, self-condensation of (Ingold, 
Perren, and Thorpe), T., 1783. 

^-Glutamic acid, esters of, and their 
hydrochlorides (Chiles and Noyes), 
A., i, 924. 

Glutamine, constitntion of (Thier- 
felder), A., i, 326. 
synthesis of, in the human organism 
(Shiple and Sherwin), A., i, 492. 

Glutario aoid, ethyl ester, oxalyl de- 
rivative, and its semicarbazone 
(Dickens, Kon, and Thorpe), T., 
1501. 

a££-trialkylated derivatives, prepara- 
tion of (Kon and Thorpe), T., 1795. 

Glutaric acid, o- hydroxy-, isopropyl 
ester (Chiles and Noyes), A., 1, 925. 

Glutaric acid series, esters of the, Dieck- 
mann reaction with (Kon), T., 513, 

Glutaronitrile, action of magnesium 
organic compounds on (Bruylants), 
A., i, 531. 

Glycesmia, respiratory metabolism in 
(Bornstein and MUller), A., i, 392 ; 
(Bornstein and Holm), A., i, 890. 

if-Glyceraldehyde, conversion of, into 
active glyceric acid (WoHLand Sohel- 
lenberg), A., i, 626. 

Glycerides, synthesis of (Amberger and 
Bromig), A., i, 804. 
constitution of (Gbun), A., i, 420, 
517, 621. 

thin films of binary mixtures of 
(Collet), A., ii, 477. 

Glycerol, preparation of, from sugar 
(Vereinigte Chemische Webke), 
A., i, 980. 

synthesis of (Pictet and Barbier), 
A., i, 4. 
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Glycerol, partition of compounds between 
acetone and (Smith), A., ii, 270. 
equilibrium in the system, water and 
(PusHiNand Glagoleva), T., 2818. 
fermentation of, in presence of sulphur 
(H. and L. Miller), A., i, 904. 
action of copper ethylenediamine 
hydroxide with (Traube) A., i, 
718. 

velocity of saponification of the acetins 
of (Smith), A., i, 915. 
crude, distillation of (Lewis), A., i, 
419 ; (Rayner), A., i, 711. 
action of Aspergillus glaucus on 
(Traetta-Mosca and Preti), A., 
i, 91. 

decomposition of, by Bacillus laclis 
aerogenes (Kumaoawa), A., i, 972. 
estimation of (Kellner), A., ii, 399. 
estimation of, by the dichromate 
method (Kellner), A., ii, 723. 
estimation of, in presence of sugars 
(Hoyt and Pemberton), A., ii, 
321. 

estimation of trimethylene glycol in 
(Cooks andSALWAY), A., ii, 232. 

Glycerophosphoric acid, ionisation con- 
stants of, and their use as buffers 
(Mellons, Acree, Avery, and 
Slagle), A., i, 405. 

Glyceryl chloro- and bromo-hydrins, 
preparation of, from allyl alcohol 
(Read and Hurst), T., 989. 

Glyoine ( aminoacetic acid), synthesis of, 
from formaldehyde (Ling and 
Nanji), A., i, 1124. 
synthesis of, in the human organism 
(Shiple and Sherwin), A., i, 
492. 

modifications of, and their action with 
diazomethane (Biltz and Paet- 
zold), A., i, 528. 

Glyoocholic aoid, sodium salt, haemolytic 
action of (Ponder), A., i, 292. 

Glyoogen (Karrer), A., i, 11. 
effect of sugar concentration on the 
synthesis of (Ederer), A., i, 895. 
change of, when exposed to light 
(Bayer), A., i, 323. 
content of white blood-corpuscles (de 
Haan), A., i, 484. 

formation in the embryo liver (Aron), 
A., i, 702. 

action of pilocarpine on the content 
of, in organs (Hornemann), A., i, 
296. 

acetate (Pringsheim andLAssMANN), 
A., i, 684. 

Glycols, amino*, and nitro- (Schmidt 
and Wilkendorf), A., i, 314. 

Glycollanilide sulphite (Blaise and 
MoNrAONE), A., i, 520. 


Glyoollie aoid, action of thionyl chloride 
on (Blaise and Montagne), A., i, 
520. 

Glycolysis, influence of the dextrose 
concentration on (Mauriac and Ser- 
vants), A., i, 1211. 

Glycosuria. See Diabetes. 

Glycylglycine, hydrolysis of, by hydro- 
chloric acid (Jaitschnikov), A., i, 
1124. 

Glyoxaline derivatives, synthesis of 
(Pitcher and Johnson), A., i, 549. 

Glyoxaline, bromo-, and bromonitro- 
derivatives, and their saltB (Balaban 
and Pyman), T., 947. 

Glyoxaline-4-carboxylie acid, and 2:5- 
oftbrorao-, and its ethyl ester (Balaban 
and Pyman), T., 954. 

GlyoxalinedioarboxyUc add, salts of, 
with organic bases (Pauly and Lud- 
wig), A., i, 953. 

Glyoxaline-5-sulphonic aoid, 4-bromo-, 
and its barium salt (Balaban and 
Pyman), T., 954. 

Glyoxalonei, thiol- (Dains, Thompson, 
and Asendorf), A., i, 1185. 

Glyoximes, structure of (Bigiavi), A., i, 
352. 

bisulphite compounds of (Gastaldi 
and Braunizer), A., i, 626. 

Gold, L-series spectrum of (Dau- 
yillier), A., ii, 101 ; (Duane and 
Patterson), A., ii, 463. 

Rontgen ray spectrum of (de Bro- 
glie), A., ii, 330. 

preparation of colloidal solutions of 
(Gettler and Jackson), A, ii, 
240. 

colloidal, effect of temperature on the 
coagulation of (Lachs and Gold- 
berg), A., ii, 697. 

re-crystallisation of pure unworked 
(Fraenkel), A., ii, 778. 
anodic oxidation of, in sulphuric acid 
(Jirsa and BuryInek), A., ii, 713. 
action of selenium on (P£labon), A., 
ii, 303. 

Gold alloys with copper, electrochemistry 
of (Lorenz, Fraenkel, and 
Wormser), A., ii, 21. 
reaction limit of (Tammann), A., 
ii, 75. 

Gold silver bromides (Suschnig), A., ii 
514. 

chlorides, complex (Wells), A., ii, 
449. 

Aurio caesium chloride (Wells), A., ii, 
514. 

Gold haloids, compounds of benzyl 
sulphide with (Smith), A., i, 983. 
sulphides (Gutbier and D<jrr- 
wachter), A., ii, 513. 
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Sold 4stimatitm 

estimation of,coloi iniet rically (Muller 
and Foix), A., ii, 662. 

Gouft oil, constituents of (Roure-Ber- 
trand Fils), A., i, 846. 

Grapes, Spanish, fluorine in (Pondal), 
A., i, 1100. 

Grape juice, methyl anthranilate in 
(Power and Chesnut), A., 'i, 97. 
Grape seed oil, solid fatty acids from 
(Andk£), A., i, 908. 

Graphite, linkings of carbon atoms in 
(Wibaut), A., ii, 259. 

“Graphites’' from pyrrole and from 
thiophen (Ciusa), A., i, 1067. 

Grass, inchi. See Cymbopogon cccsius. 
Grignard reaction (Ostling), A., i, 
843. 

Grignard reagents, constitution of (v. 
Braun), A., j, 22. 

use of, in organic syntheses (Hep- 
worth), A,, i, 118. 
action of, on thiocyanates (Adams), 
A., i, 631. 

Gua*acol, 5-iodo-, behaviour of, in the 
organism (Simon), A., i, 970. 
Guaiacoldimercuri-compounds 
(Mameli), A., i, 1082. 
Guaiaoyl-7-methyl- A£-butenyl ether 
(Staudinger, Kreis, and Schilt), 
A., i, 978. 

Guanidine, preparation and derivatives 
of (Marckwald and Struwe), A., 
i, 328. 

mechanism of formation of, from di- 
cyanodiaitoide (Blair and Braham), 
A., i, 1123. 

nitrate, preparation of (Davis), A., i, 
117. 

estimation of (Dodd), A., ii, 536. 
Guanidine, nitro-, action of sulphuric 
acid on (Davis), A., i, 530. 
Guanidinophenylthiourea, amino*, and 
its benzylidene derivative (Fromm, 
Kayser, Briegleb, and F<3 hren- 
bach), A.,i, 378. 

Guanidoethyl alcohol, and its derivatives 
(Fromm and Honold), A., i, 530. 
Gu&nidonium salts (Marckwald and 
Struwe), A., i, 328. 

Z-Guleonie acid. See 3-epZ-Z-Rhamnonic 
acid. 

Gum arable, adsorption in solutions of 
(Clark and Mann), A., ii, 550. 
effect of injections of, on diuresis 
(Cori), A., i, 1091. 
coagulation of mixtures of, with 
gelatin (Tiebackx), A., ii, 698. 
Gypsum, crystalline, preparation of 
(Bourgeois), A., ii, 292. 
dispersoidchemistry of (Neugebauer), 
A., ii, 643. 


Gypsum, transformation of, into am- 
monium sulphate (Matignon and 
F R& j ACQUE8), A., ii, 570. 
burnt, setting and velocity of solution 
of (Budnikov and Sybkin), A., ii, 
849. 


H. 

mHeematein, and its ferrichloride tetra- 
methyl ether (Crabtree and Robin- 
son), T., 1039. 

HsBmatoporphyrinuria, experimental 
(Binda), A., i, 89. 

Heematuria, effect of hexamethylene- 
tetramine in the production of (Bloe- 
dorn and Houghton), A., i, 1091. 

Haemochrome, nature of (Partos), A., i, 
697. 

Hamocyanm (Dn&jati and Schneider), 
A.,i, 884. 

Haemoglobin, electric charge of (Mi- 
chaelis and Airila), A., i, 63. 
effect of acids and alkalis on the 
chemical and physical properties of 
(Quaoliariello), A., i, 1074. 
heat of reaction of oxygen with 
(Adolph and Henderson), A., ii, 
350. 

crystallisation of (Amantea and 
Krzyszkowsky), A., i, 387. 
darkening of solutions of (Gram), A., 
ii, 886. 

physical chemistry of, in blood 
(Brown and Hill), A., i, 1199. 
combinations of, with carbon mon- 
oxide and oxygen, in blood (Hill), 
A., i, 193, 696. 

estimation of (Meulengracht), A-, 
ii, 798 ; (Terrill), A., ii, 799. 

Haemolysis, effect of temperature on 
(Jahisch), A., i, 394. 
effect of metallic salts on (Purdy and 
Walbum), A., i, 1087. 
by morphine and its derivatives 
(Rhode), A., i, 1088. 
by quinine (Luger), A., i, 81. 

Hasmotoxins from parasitic worms 
(Schwartz), A., i, 493. 

Halochromism (Skraup and Frbund- 
lich), A., i, 539 ; (Hantzsoh), A., i, 
556. 

Halogens, physical properties and mo- 
lecular structure of (Qenglein), 
A., ii, 44. 

velocity of the action of, on metals 
(Tammann and KOstejel), A., ii, 
831. 

velocity of reaction of liberation of 
(Freundlioh and Bajrtels), A., ii* 
489. 
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Halogens, elimination of, in the reduc- 
tion of halogenated nitro -com- 
pounds (Burton and Kenner), 
T., 675. 

estimation of, by means of mercuric 
nitrate (Kolthoff and Bar), A., ii, 
159. 

estimation of, microchemically 
(Holtz), A., ii, 521. 

Halogen atoms, lability of, in organic 
compounds (Henderson and Mac- 
beth), T., 892 ; (Hirst and Mac- 
beth), T., 904, 2169; (Graham 
and Macbeth), T., 1109, 2601 ; 
(Macbeth), 1116; (Black, 
Hirst, and Macbeth), T., 2527. 
hydrides, formation and dissociation 
of, in aqueous solution (RAy and 
Sarkar), T., 1449. 
ionisation tension of (Knipfing), 
A., ii, 186. 

viscosity of (Harle), A., ii, 140. 

Halogenation (Datta and Chatter- 
jee), a., i, 815. 

Halogen organic compounds, action of 
ammonia and of titanous chloride 
on (Black, Hirst, and Macbeth), 
T., 2527. 

containing nitrogen, action of hydr- 
azine on (Hirst and Macbeth), T., 
904. 

Haloids, constitution of (Biltz), A., ii, 
870. 

relative toxicity of ions of (Cameron 
and Hollenberg), A., i, 499. 
inorganic, interaction of organo-metal- 
lic compounds with (Challenge it 
and Ridgway), T., 107. 

Hardness of solids (Reis and Zimmer- 
mann), A., ii, 745. 

Harmaline (Kermace, Perkin, and 
Robinson), T., 1872. 

Harmlnt (Kermack, Perkin, and 
Robinson), T., 1872. 

Harrison Memorial, T., 2894. 
trust-deed establishing, T., 2917. 

Hasel nut oil (Pritzker and Jung- 
kung), A., i, 208. 

Heart, action of metallic ions on the 
(Cate; Zondek), A., i 296. 
muscle, creatine in (Constabel), A., 
i, 296. 

action of drugs and alkaline earth 
salts on (Braun), A., i, 1218. 
frog’s, effect of various ions on the 
(Spiro), A., i, 489. 

Heat, mechanical equivalent of (Swien- 
toslawski), A., ii, 194. 
animal. See Animal heat, 
specific (Padoa), A., ii, 848. 
determination of (Cohen and Moes- 
veld), A., ii, 347. 

cxxii ii. 


Heat, specific, determination of, at low 
temperatures (Simon), A., ii, 
684. 

of gases (Ingold and Usherwood), 
T., 2286 ; (Mbwes), A., ii, 787. 
of metals (Latimer), A., ii, 814. 
of solids (Krase), A., ii, 421. 
of sulphides used in metallurgy 
(Bornemann and Hengsten- 
berg), A., ii, 613. 

Heat of combustion (Huokel), A., ii, 
195, 818. 

in relation to constitution (Binder), 
A., ii, 27. 

Heat of dissociation (HDckel), A., ii, 
818. 

Heat of evaporation (Herz), A., ii, 818. 

Heat of formation, relation of, to atomic 
weight and volume change (Col- 
lins), A., ii, 685. 

in relation to ionic properties (Grimm), 
A., ii, 690. 

Heat of fusion, latent (Stratton and 
Partington), A., ii, 258; (Morti- 
mer), A., ii, 622. 

Heat of solution of organic substances, 
and its relation to the heat of fusion 
(Gehlhoff), A., ii, 121. 

Heat of vaporisation of non-associated 
liquids (Mortimer), A., ii, 615. 

Hederagenin, and its derivatives (van 
der Haar and Tamburello), A., i, 
160. 

a-Hoderin, and its salts and derivatives 
(van der Haar), A., i, 160. 

Helcnium howpesii (sneezeweed), con- 
stituents of (Marsh, Clawson, 
Couch, and Marsh), A., i, 418. 

Helianthua annutis , oxidation of proteins 
by the green pigment in seeds of 
(Oparin), A., i, 308. 

Heliotherapy (Vallot), A., i, 87. 

Helium, thermodynamics of the forma- 
tion of, from hydrogen (Tolman), 
A., ii, 738. 

spectrum of (Lyman ; Silberstein), 
A., ii, 674; (Hicks), A., ii, 675. 
banc&tepectrum of (Curtis), A., ii, 
330. 

series spectrum of (Seeliuer), A., ii, 
17. 

ultra-violet spark spectrum of 
McLennan and Petrie), A., ii, 
880. 

neutral, spectrum of (Raman), A., ii, 
803. 

Kehle model of the atoms of (van 
Vlkck), A., ii, 838. 
ionisation and resonance potentials of 
(Franck), A., ii, 811. 
isotherms of (Holborn ant! Otto), 
A.,ii, 737. 
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Helium, solubility of, in water (Cady, 
Elsey, and Berger), A., ii, 642. 
diffusion of, through glass (Williams 
and Ferguson), A., ii, 841. 

woHelium, atomic weight of (Neu- 
burger), A., ii, 866. 

Homicellulose, digestion of (Shimizu), 
A., i, 82. 

Hemimellitenol (3:4:5 - trimethylphcnol ) , 
2:6-dz'bromo-, and its derivatives 
(v. Auwers and Saurwein), A., i, 
1082. 

HemimeUitylqniiiitrol, dibromo-, and 
dmitro- (v. Auwers and Saurwein), 
A., i, 1032. 

Hemimellityl-i|/-quinol, dinitro- (v. 
Auwers and Saurwein), A., i, 1033. 

Hemp, distinction between flax and 
(Nodder), A., ii, 791. 

cis and Irans-Heptadecenylurethaneg 
(Nicolet and Pklc), A., i, 644. 

Heptadecylenylcarbamide, tZihydroxy- 
(Nicolet and Pelc), A., i, 644. 

Heptaldehydeeemioxamazone (Lap- 
worth and McRae), T., 2753. 

Heptamethylamygdalinic acid, methyl 
ester (Haworth and Leitch), T., 
1924. 

w-Heptane, action of nitrosyl chloride 
on (Lynn and Hilton), A., i, 417. 

ci/cZoHeptane, models for (Mohr), A., i, 
441. 

n/cZoHeptane -1:2- diols , space configura- 
tion of (Derx), A., i, C51. 

n-Heptenecarboxylic aoid, ethyl estei 
(Carmichael), T., 2549. 

w-Heptyl fluoride (Swarts), A., i, 101. 

cycZoHeptylcycfoheptanol, and its allo- 
phanic ester (Godchot and Brun), 
A., i, 350. 

cycZoHeptylidenec^cZoheptanone (God- 
chot and Brun), A., i, 360. 

Herring roe, fatty constituents of 
(TakahasAi), A., i, 700. 

Hesperidine, chemistry, properties, and 
detection of (Nilsson), A., i, 211. 

Heterooyclio compounds, effect of sub- 
stitution on the formation and 
stability of (Ingold, Sako, and 
Thorpe), T., 1177. 
formation of, from glucosamiue 

(Pauly and Ludwig), A., i, 953. 

Heteropoly-aoids (Rosenheim and 

Leyser), A., ii, 60. 
of elements of the sulphur group 
(Meyer and St ateczny), A., ii, 773. 

1 :2:4:5:7:8-Hexa-acetoxyfiuoran (Mu- 

kekji), T., 548. 

Hexa-amylose dodeca-acetate (Pring- 
s heim and Peusch), A., i, 632. 

Hexadecanesnlphonic aoid, preparation 
and properties of (Norris), T., 2162. 


Hexadeoyl fluoride (Swarts), A., i, 101. 
Hexahydrocinohonine dihydrobromide 
(Jacobs and Heidelberger), A., i, 
672. 

«• and 0-Hexahydrodeoxyoinchoninei, 

and their derivatives (Jacobs and 
Heidelberger), A., i, 672. 

Hexahydrodioxydiboron. See under 

Boron. 

Hexahydro-a-hydrlndone, and its de- 
rivatives (Windaus and HOckel), 
A., i, 658. 

Hexahydroquinine, and nitroso-, and 
their derivatives (Jacobs and Hkidel- 
berger), A., i, 678. 

Hexahydrosalioylaldehyde, and its 
hydrochloride (Weil, Traun, and 
Marcel), A., i, 1028. 
rc-Hexaldehvde, 8-hydroxy-, and its 
p-bromophenylhydrazone (Helferich 
and Malkome8), A., i, 431. 
Hexamethylenei, stereoisomeric (Skita), 
A., i, 534. 

Hexamethylenedicarbimide (Schmidt) , 
A., i, 761. 

Hex&methyleneimine, and its salts and 
acetyl derivatives (Schmidt), A., i, 
761. 

Hexamethylenetetramine, preparation of 
(Traun’s Forschungslabora- 
torium), A., i, 628 ; (Riedel), A., 
i, 991. 

catalytic synthesis of (Rombaut and 
Nieuwland), A., i, 990. 
action of alkyl haloids with (DelRpine 
and Jaffeux), A., i, 234. 
action of sodammonium on (Picon), 
A., i, 1123. 

preparation of compounds of esters of 
fatty acids with (Riedel), A., i, 
991. 

role of, in production of haematuiia 
(Bloedorn and Houghton), A., i, 
1091. 

salts of, action of formic acid with 
(Sommelbt and Guioth), A., i, 893. 

Hexamminechromiselenate. See under 
Chromium. 

Hexammineoobaltie salts. See under 
Cobalt. 

Hexammineoobaltie 2:4-dinitro- 

a-naphthoxide, and its 7-sulphonic 
aoid (Morgan and King), T., 1727. 
Hexammineoobaltie dipicrylamine 

(Morgan and King), T., 1727. 

Hexane, £-chloro- 7 ’hydroxy- (Detcbuf), 

A., i, 327. 

cZ/cZoHex&ne, 1- chi oro- 2-hydroxy- (De* 
tceuf), A., i, 827. 

cycloEex&n«B, substituted, action of 
hydrazine on halogen derivatives of 
(Hirst and Macbeth), T 2169. 
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fcnd 

its derivatives (Kon), T., 520. 
cyc/oHexans- 1 : 1 -diaee tie acid, methyl 
ester (Dickens, Kon, aud Thorpe), 
T., 1505. 

cycfoHexane- 1 :2- diols, space configura- 
tion of (Derx), A., i, 651. 
t^cfoHsxane^rocydopentane-8:4-dione, 
and its denvatives (Kon), T., 522. 
cycZoHexanetriols, catalytic preparation 
of (Sbnderens and Aboulenc), A., i, 
337. 

cycfcHexanol, preparation of (Brochet), 
A., i, 1144. 

Hexapbenylethane, mechanism of the 
dissociation of (Cole), A., ii, 43 A 
Hsxapyridine /u-dichlorodiferridi(tetra- 
ehloroferrate) ( Wei n land and Kiss- 
ling), A., i, 364. 

Hexapyridinemagnesium salts (Spacu), 

A., i, 859. 

Hexon-Bc-dlol, a£-<fiehloro-y5-dibromo- 
(Lespikau), A., i, 103. 
ryc/oHexene, compounds of, with nitro- 
gen tetroxide and sine (Schaar- 
schmidt, Yeidt, and Schlosser), 
A., i, 646. 

A£,Hexenoie aeid, vanillylamide of (Ott 
and Zimmermakn), A., i, 137. 
A*-Hexenoyi chloride (Helferich and 
MAlkomes), A., i, 431. 
Hsxinene-a£cf-tetrol, dioxide from 
(Lespieau), A., i, 103, 
n-Hsxoio aeld, a^-efthydroxy-, barinm 
salt (Helferich and Speidel), A., 
i. 7. 

y /soHexolaetone, a/8-dihydroxy- 

(Franke and Groeger), A., i, 808. 
Hsxolaetones, bromo- and o-liydroxy- 
( Helferich and Speidel), A., i, 7. 
2-Hexosamic aeids, syntliesis of (Lr- 
vkne), A., i, 327. 

S-Hexosamines, synthesis of (Levene), 
A., i, 327. 

Hexossdiphosphoric aeid, strychnine 
salt (Neuberg and Dalmer), A., i, 
920. 

Hexosephosphatase (Tomita), A., i, 960. 
Hexosephosphorie aeid, brucine, cincho- 
nidine, and strychnine salts (Neuberg 
and Dalmer), A., i, 920. 
cyeJoHsxyl allyl, ethyl and methyl esters, 
bromo- (Sohmidt, BartholomE, and 
LObke), A., i, 827. 

5 -cjt/cioHexy lbarbiturio aeid (Dox and 
Yoder), A., i, 817. 

eyc/<?Hsxylearbinyl alcohol, and its 
urethane (de PoMMEREAuh A., i, 339. 
cycZoHexylmalonamide (Dox and 
Yoder), A., i, 817. 
cyc/oHexylmalonio aeid, methyl ester 
(Dox and Yoder), A., i, 816. 


cycloKtxyl methyl ketone, 2-chloro-, 
and its semicarbasone (Wieland and 
Bettag), A., i, 1084. 

cydoKtxyl phenyl ketone, 2-chloro-, and 
its semicarbazone (Wieland and 
Bettag), A., i, 1084. 

Hexylineclnamie aeid (Higginbotham 
and Lapworth), T., 52. 

n-HeXylsuecinimide (Lapworth and 
McRae), T., 2750. 

5-cycfoHexyl-2-thiobarbitnrio aeid (Dox 
and Yoder), A., i, 817. 

Hiberninm, a possible new radioactive 
element (Jolt), A., ii, 651. 

Hides, dyeing and tanning of (Raruzin), 
A., i, 702. 

Hippurio aeid, synthesis of, in the liver 
(Delprat and Whipple), A., i, 
86 . 

action of Dakin’s hypochlorite solution 
on (Engfkldt), A., i, 818. 
estimation of, in nrine (Snapper and 
Laqueur), A., ii, 92. 

Hirudo medicinahs (leech), physiology 
and pharmacology of (Teschendorf), 
A., i, 970. 

Histamine. See 4-Ethylglyoxaline, 
3-araino-. 

Histidine, preparation of, from blood 
(Demjanovski), A., i, 1052. 
production of urocanic acid from 
(Kotake and Konishi), A., i, 1217. 
detection of (Hunter), A., ii, 885. 

Histidine anhydride dihydrochloride 
(Frankel and Jellinek), A., i, 965. 

Histone sulphate, digestion of, by pepsin 
(Felix), A., i, 693. 

Histopeptone (Felix), A., i, 479. 

Homoeamphorio aeid, phenyl ethyl ester 
of (Palfray), A., i, 548. 

Homoeamphorio glyeol, and its deriv- 
atives (Palfray), A., i, 548. 

Homogeneity (Ostwald), A., ii, 131. 

Homegentisie aeid (Morner), A., i, 341. 
estimation of, in urine (Briggs), A., 
ii, 534. 

Homologous series, variation of physical 
properties in (Pauly), A., i, 1 ; 
(Starch), A., i, 2. 

Homophthalio aeid, ethyl ester, pre- 
paration of (Davies and Perkin), T., 
2208. 

Homopiperonyl methyl ester, and 6* 
nitro- (Greene and Robinson), T., 
2194. 

p-Homos&lieylideneanthranilie aeid 

(Ekelky, Rogers, and Swisher), 
A., i, 935. 

Homoterpenylie aeid (Simonsen), T., 
2298. 

Honey, formation and ripening of 
(Sarin), A., i, 197. 
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Hormones, distribution of, in blood 
(Schaeppi), A,, i, 290. 

Horse, sedimentation of blood corpuscles 
of tbe (RitnnstrOm),A., i, 289. 

“Hsiung Ch'uang,” a Chinese drag, 
constituents of (Murayama), A., i, 
810. 

Humic acid* (Eller; Jonas), A., i, 
326. 

structure and formation of ( Marcus - 
son), A., i, 437. 

Humooerie aoid (Ascii an), A., i, 714. 

Humus, spontaneous oxidation of 
(Schrader), A., i, 637. 
estimation of, by oxidation with 
chromic acid (Gehring), A., ii, 
592. 

Xydantoint (Read), A„ i, 954. 
effect of substitution on the formation 
and stability of (Ingold, Sako, and 
Thorpe), T. t 1177. 

Hydrargyrum oxyoyanatum. See Mer- 
cury oxycyanide. 

Hydration, static method of study of 
(Guichard), A., ii, 555. 

Hydratropic acid, fate of, in the body 
(Kay and Rapeu), A., i, 1093. 

Hydraside, C a H 7 ON a S a , from methyl 
chlorothioformate and thiosenii- 
carbazide (Arndt, Milde, and 
Tschenscher), A., i, 376. 
C 7 H 10 N 4 S 2 , from thiosemicarbazide 
and phenylthiocarbimide (Arndt, 
Milde, and Tschenscher), A., i, 
377. 

O 8 H 10 ON 4 S, from phenylthiocarbimide 
and semicarbazide hydrochloride 
(Arndt, Milde, and Tschenscher), 
A.,i, 376. 

Hydrasine stannichloride (Druce), A., 
i, 639. 

estimation of, volumetrically (Kurte- 
NAOKERand Wagner), A., ii, 312. 

Hydrasines (WIeland and Wecker), 
A., i, 779. 

optically active, preparation of 
(Glattfield and Werthbim), A., 
i, 886. 

Hydrasinedicarbouamides containing 
sulphur, ring closure with (Fromm), 
A., i, 62; (Arndt, Milde, and 
Tschenscher), A., i, 375. 

9-Hydrasinoacridine (Faubwerke 
vorm. Meister, Lucius, & Bruning), 
A., i, 469. 

Hydrasino*9:9"bisRcridine (Farbwerke 
vorm. Mkister, Lucius, & BrDning), 
A., i, 469. 

Hydrasinodiacetoneglucote (Frkuden- 
rerg and Brauns), A., i, 1117. 

l-Xydrasiiio-4-methylanthraquinone 
(Mayer and Heil), A.,i, 878. 


0- Hydraxinophsnylaoetie acid (Nrber), 

A., i, 646. 

Hydraxinopyrine piorate (Thiele papb 
and Si reckelsen), A., i, 1191. 
8-Hydraxinoquinofine-4-carboxylicaeid, 
and its hydrazide (Thielepape), A., 
i, 271. 

Hydrazobensene, 5-bromo*2:4-dinitro- 
(Giua), A., i, 691. 

Hydraio-oompounds (Charrier), A., i, 
769. 

isomeric changes of (Jacobsen), A., i, 
589, 596. 

Hydrasoio acid. Bee Azoimide. 
Hydrasones (Brady and McHugh), T., 
1648. 

basic properties of (Ciusa and 
Yecchiotti),.A., i, 474. 

1 :1 -Hydraso-Gr- tetrahydronaphtbalene 
(Schuoeter, Kindermann, Diet- 
rich, BeYSCHLAG, FlEISCH HAUER, 
Riebensahm, and Oesterlin), A., i, 
123. 

Hydrindene derivatives, dehydrogenation 
of (v. Braun, Hahn, and Seemann), 
A., i, 728. 

Hydrindene, bromohydroxy- (Read and 
Hurbt), T., 2554. 

1- Hydrindone, 5 -hydroxy-, derivatives 
(v. Auwers, Hilliger, and Wulf), 
A., i, 1194. 

Hydrindonei (v. Konek and SzamAk), 
A., i, 458. 

2- Hydrindone-l* carboxylic aoid, ethyl 
ester, and its phenylhydrazones 
(Perkin and Titley), T., 1566. 

2-Hydrin4one-3-carboxylic aeid, ethyl 
ester (Dieckmann), A., i, 1022. 
Hydriodie aeid. Bee under Iodine. 
Hydrobenioins, 2:4-rfinitro* (Bishop and 
Brady), T., 2367. 

Hydrobromie aeid. See under Bromine. 
Hydrobromoeupreine dihydrobromide 
(Heidelberger and Jacobs), A. ,i, 673. 
Hydrobufotoxin (Wieland and Alles), 
A., i, 784. 

Hydrooarbon, C 10 H lg , from dehydration 
of dihydrofencholenyl aloohol (Max- 
well), A., i, 753. 

CuH^, from reduction of 1:2:2:3- 
tetramethylcycfopentyl phonyl ket- 
one (Rupe and Jaggi), A., i, 840. 
CjaHjg, from condensation of jt?-tolyl 
methyl ketone (Gastaldi), A., i, 
367. 

Hydrocarbons, formation of, from 
carbon dioxide and from formates 
(Levi), A., i, 801. 

preparation of (Plauson and v. 

Tischenko), A., i, 818, 
relation between molecular weights and 
iodine values of (Woog), A., i, 101. 
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Hydrocarbons, viscosity of (Chavanne 
'* and van Rumohem), A., ii, 
852, 

nitration of (Battboat and Bbandt), 

A., i, 1001. 

oxidation of (Blair and Wheeler), 

A., i, 917, 

action of ozone on (Wheeler and 
Blair), A., i, 1105.. 
action of sodAmmoninm on (Lebeau 
and Picon). A., i, 801. 
aliphatic, forces between carbon 
atoms in, and in diamond 
(Fajans), A., ii, 194, 818. 
oxidation of, with nitrogen peroxide 
(Granacher and Schaufbl- 
beroer). A., i, 518. 
aromatic, molecular refraction of (v. 
Auwers), A., ii, 98 ; (v. Auwers 
and Kolligs), A., ii, 174. 
action of, with azo-compounds and 
aluminium chloride (Pummerer 
and Binapfl), A., i, 24. 
reaction of azobenzene hydrochloride 
with (Pummerer, Binapfl, 
Bittner, and Schuegraf), A., 

i, 1196. 

estimation of, in mineral oils 
’ (Waterman and Perquin), A., 

ii, 399. 

cyclic, stereoisomerism of (Skita and 
Sohenck), A., i, 240. 
ethylenic, action of chlorocarbamide 
on (Det<euf), A., i, 236, 827. 
liquid, preparation of, from ethylene 
and sulphuric acid (Damiens), A., 
i, 1105. 

paraffin, catalytic oxidation of (Sal- 
way and Williams), T., 1848. 
saturated and unsaturated, energy of 
atomic linkings in (Wibaut), A., i, 
909. 

semibenzene (v. Auwers and Ziegler), 
A., i, 119. 

unsaturated, hydrogenation of 
(Chemische Fabrik Griesheim- 
Elektron), A., i, 977. 
aliphatic, replacement of halogens 
in (Kaufmann), A., i, 218. 

Hydrocarbons, ohloro-derivatives, elimi- 
nation of hydrogen chloride from 
(Faraghkr and Garner), A., i, 3. 

Hydrocarbostyrildihydrocoumarin-8 :8- 

S iiran (Leuohs, v. Katinsky, and 
onrad), A., i, 478. 

Hydrocellulose, action of heat on 
* (Justin-Mueller), A., i, 11. 
Hydroohloric acid. See under Chlorine. 
Hydrooinohonidino, salts of tropic acid 
with (King and Palmer), T.» 2585. 
Hydrocinohonine, salts of tropio acid 
with (King and Palmer), T., 2584. 


Hydrooinehoninc, nitro-, and its sulphonio 
acid (Boehringer & SOhnk), A., i, 
46. 

Hydrooupreino oxide (Vereintgte 
Chininfabriken Zimmer A Co.), 
A., i, 948. 

Hydrodiphthal-lactonic acid, and bromo-, 
and their deiivatives (Kuqgli and 
Meyer), A., i, 344. 

Hydroecffonidine hydrochloride and auri- 
chlorides (Gadamer and John), A., i, 
168. 

Hydroferrioyanio acid, zirconium salt 
(Venable and Moehlmann), A., ii, 
712. 

Hydroferrieyanides of organic bases 
(Gumming), T., 1287*, v 
Hydroferrocyanic acid, potassium Balt, 
solubility of; in water (Fabris), 
A., i, 329. 

decomposition of (Baudisch and 
Bass), A., i, 993. 

zirconium salt {Venable and Moehl- 
mann), A., ii, 712. 

Hydroferrocyanides of organic bases 
(Cumming), T., 1287. 

Hydrofluoiilicic acid. See uuder Fluor- 
ine. 

Hydrogen, model of the molecule of 
(Crehore), A., ii, 494. 
model of the ionised molecule of 
(Pauli), A., ii. 708. 
spectrum of (Wood), A., ii, 273 ; 
(Merton and Barratt), A., ii, 
461. 

continuous spectrum of (Lewis), A., 
ii, 802. 

line spectrum of (Oldenburg), A., ii, 

725 ; (Gkhrcke and Lau), A., ii, 

726 ; (Kimura and Fukuda ; Hul- 
bert), A., ii, 801. 

series spectrum of (Seeliger), A., ii, 
17 ; (Oldenbbrg), A., ii, 410. 
stability of the luminous discharge in 
(Gibson and Noyes), A., ii, 812. 
atomic, incandescence of substances 
in (Wood), A., ii, 769. 
atoms, radius of, in crystals (Aminoff), 
A., ii, 496. 

triatomic (Wendt and Landaubb), 
A., ii, 369. 

nuclei, collision of a-particles with 
(Chadwick and Bieler ; 
McAulay), A., ii, 12. 
structure and magnetic susceptibility 
of molecules of (Honda), A., ii, 
888 . 

movement of electrons in (Townsend 
and Bailey), A., ii, 836. 
rectilinear diameter of (Mathias 
Crommelin, and On$es), A., ii, 
440, 561. 
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Hydrogen, effect of a glow discharge in, 
between tin electrodes (Paneth), 
A., ii, 863. 

absorption of, in the electric discharge 
(Newman), A., ii, 279, 546, 689; 
(Wendt), A., ii, 639. 
specific heat of (Ingold and Usher- 
wood), T., 2286. 

heat of vaporisation and specific heat 
of (Mathias, Ckommelin, and 
Onnrs), A., ii, 472. 
occlusion of, by palladium (Oxley), 
A., ii, 469. 

properties of, when desorbed from 
platinum and palladium (Ander- 
son), T., 1158, 

compressibility of (Guye and Bathe- 
cas), A., ii, 618. 

vapour pressure of (Martinez and 
Onnes), A., ii, 472 ; (Onnes and 
Martinez), A., ii, 759. 
velocity of sound in (GitttNEisEN and 
Merkel), A., ii, 190. 
thermodynamics of the formation of 
heiium from (Tolman), A., ii, 788. 
diffusion of, through glass (Williams 
and Ferguson), A., ii, 841. 
through iron and platinum (Schmidt 
and LticKE), A., ii, 198. 
dissociation of, in a tungsten furnace 
(Duffenback), A., ii, 620. 
by excited mercury atoms (Cario 
and Franck), A., ii, 809. 
formation and dissociation of poly- 
hnlogen compounds of, in aqueous 
solution (Ray and Sarrar), T., 
1449. 

equation of state for (Schames), A., 
ii, 24. 

equilibrium of the reduction of nickel 
chloride by (Berger and Crut), 
A., ii, 38. 

combination of, with acetylene deriv- 
atives (Zalkind), A., ii, 885. 
photochemical reactions between 
chlorine and (Gohring), A., ii, 9 ; 
(Weigbrt and Kellermann), A., 
ii, 808. 

action of oxygen with, on platinum 
(Langmuir), A., ii, 629. 
combination of oxygen and, in pre- 
sence of colloidal palladium (8an- 
donnini and Quaglia), A., ii, 556. 
catalytic formation of water from 
oxygen and (Pease and Taylor), 
A.,ii, 701. 

ignition of mixtures of oxygen and 
(Mitscherlioh), A., ii, 358. 
fiame, luminescence excited by the 
(Howes), A., ii. 885. 
simple generator for (Cathcart), A., 
ii, 440. 


Hydrogen compounds, gaseous, molecular 

structure of (Rankinx), A., ii, 
635. 

Hydrogen bromide. See Hydrobromic 
acid under Bromine, 
chloride. See Hydrochloric aoid under 
Chlorine. 

cyanide. See Hydrocyanic acid under 
Cyanogen. 

haloids. See Halogen hydrides, 
iodide. See Hydriodic acid under 
Iodine. 

peroxide, constitution of (Oddo and 
Binaghi), A., i, 314. 
production of, by bacteria (McLeod 
and Gordon), A., i, 1095. 
catalytic formation and decomposi- 
tion of, by platinum (Hofmann), 
A., ii, 490. 

effect of radium rays on the Tate of 
formation and decomposition of 
(Kail an), A., ii, 106, 466, 
756. 

catalytic decomposition of, by finely- 
divided platinum (Maxtbd), T., 
1760. 

effect of Rontgen rays on the 
catalytic decomposition > of 
(Schwarz, Friedrich* and 
Wunnerlich), A., ii, 486. 
oxidation of butyric acid by ( Witze- 
mann), A., i, 6. 

influence of ferrous oxide on the 
action of, on iodides (Pamfilov 
and Pktin), A., ii, 885. 
velocity of the action of, on metals 
(Tammann and Roster), A., ii, 
831. 

velocity of reaction of potassium 
permanganate with (Zawidzki), 
A., ii, 207. 

action of, on solutions of sugars 
(Schonebaum), A., i, 920. 
bactericidal action of (Muller), A. , 
i, 903. 

estimation of, colorimetrically 
(Isaacs), A., ii, 716. 
phosphide, estimation of (Moser and 
Brukl), A., ii, 398. 
selenide, preparation of (Moser and 
Doctor), A., ii, 46. 
sulphide, effect of, on respiration 
(Haggard and Hendebson), A., 
i, 1206. 

hindrance of precipitation with 
(Dede and Bonin), A., ii, 
766. 

di - and tori - sulphides, preparation and 
property of (Walton and -Par- 
sons), A., ii, 281. 

telluride, preparation of (Moser and 
Ertl), A., ii, 48. 
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Hydrogen estimation and separation : — 

estimation of, in organic compounds 
(Wrjbdb), A., ii, 816; (Lindner), 
A., ii, 667 ; (Simon and Guillau- 
min), A., ii, 867 ; (Simon), A., ii, 
868 . 

estimation of traces of oxygen in 
(Larson and White), A., ii, 311. 
estimation of, and its separation from 
gaseous paraffins (Muller and 
Foix), A. , ii, 666. 

Hydrogen-calomel cell. See under Oells, 
electrochemical. 

Hydrogen eleotrode. See Electrode. 
Hydrogen ions, determination of con- 
centration of (Michaelis and 
Kroger ; Acrke, Mellon, 
Avery, and Slagle ; Gillespie), 
A., ii, 167. 

colorimetrically (Kolthoff), A., ii, 
222 

colorimetrically, and electrometric- 
ally (Cullen and Hastings), 
A., ii, 667. 

in blood (Ltndhard), A., ii, 240. 
apparatus for (Kling, Lassirur, 
and Lassieur ; Healy and Kar- 
RAKEit), A., ii, 519 ; (Kling and 
• Lassieur), A., ii, 234, 716. 
measurement of, and their hydration 
(Schreiner), A., ii, 466. 
effect of sucrose on the activity of 
(Corran and Lewis), A., ii, 691. 
Hydrogenation apparatus (Klimont), 
A., ii, 369. 

Hydrolacool dimethyl ethor, and 5 -mono- 
and 6:6-di-nitro (Majima and Chiba), 
A., i, 264. 

Hydrolysis of salts, theory of (Tian), 
A., ii, 362. 

of weak acids and weak bases 
(Griffith), A., ii, 420. 
Hydronitrio acid. See Azoimide. 
Hydrophthalyl-lactonio acid, chloro-, 
esters of (Ruggli and Meyer), A., i, 
844. 

Hy droquinidine , salt of tropic acid with 
(King and Palmer), T., 2582. 
Hydroquinine, salts of tropic acid with 
(King and Palmer), T., 2582. 
Hydreqninine, amino-, and its sulph- 
onicaeid (Boehringer & Sghne), 
A., i, 46. 

nitro-, and its sul phonic acid (Boeh- 
ringer & SOhne), A., i, 46. 
Hydrosols, freezing of (Lottermoser), 
A., ii, 266. 

coloured, of nephelometry (Bech- 
hold and Hebler), A., ii, 652. 
Hydrothitsiol, and its dimethyl ether 
and 6-nitro-, dimethyl ether (Majima 
and Chiba), A., i, 264. 


Hydroxamic aoids (Jones and Soott), 
A., i, 453 ; (Oliveri-MandalA), 
A., i, 644. 

preparation and rearrangement of 
(Jones and Hurd), A., i, 248. 

Hydroxy-aeids, action of potassium 
iodide and iodate on (Krishna and 
Pope), T., 798. 

degradation of, in the animal organ- 
ism (Wobinger), A., i, 90. 
esters, oxidation of, by oxygen or air 
(Simon), A., i, 984. 
aromatic, in urine (de Sanctis and 
Fiori), A., i, 609. 

a-Hydroxy-aoids, configuration of 
(Fheudknberg and Brauns), A., 
i, 623. 

action of thionyl chloride on (Blaise 
and Montagnb), A., i, 520, 716. 

Hydroxyaldehydes, synthesis of sub- 
stances like disaccharides from 
(Helferich and Weidenhagen), 
A., i, 1115. 

aromatic, manufacture of (SooitfTtf 
Chimique des Usines du Rh6ne), 
A., i, 257. 

•y-Hydroxyaldehydes (Helferich and 
Gehrke), A., i, 9. 

Hydroxy-amines, aldehyde derivatives 
of (Bergmann, ULPTS,and Camacho), 
A., i, 1180. 

Hydroxycarbonyl compounds (Karrer), 
A., i, 40. 

Hydroxy-compounds, aromatic, action 
of sulphites on(BucnERERand Wahl), 
A., i, 464 ; (Buchkrkr and Zimmer- 
mann), A., i, 465. 

Hydroxy-ketones, migration of acyl resi- 
dues in acyl derivatives of the phenyl- 
hydrazones of (v. Auwkrb, Hilliger, 
and Wulf), A., i, 1192. 

Hydroxyl groups, auxiliary valency of 
(Reihlen), A., i, 1146 ;(Rkihlen and 
Sapper), A., i, 1147. 

a-Hydroxy -lactones (Helferich and 
Speidel), A., i, 6. 

Hydroxylactonic acid, C t H 14 0 5 , and its 
ethyl ester, from hydrolysis of ethyl 
oa'-dibromo-jSjB-diethylglutarate (De- 
shapande and Thorpe), T., 1488. 

Hydroxylamine, preparation of (Lecher 
and Hofmann), A., ii, 442. 
reactions of (Kjellin), A., ii, 640. 
action of, and its derivatives on 
sodium arsenite (Gutmann), A., ii, 
844. 

stannichloride (Druce), A., i, 1206. 
estimation of, volumetrically (Kubt- 
enaoker and Wagner), A., ii, 
312. 

Hydroxymethyleneaoetophenone. See 

Phenyl /3 -hydroxy vinyl ketone. 
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a-Hydroxymethylene-a-bensylacetone. 

Sea 0-Phenyl-a-hydroxyraethylene- 
ethyl methyl ketone. 

Hydroxymethylenedeoxybensoin, action 
of phenylhydroxylatuine with (Rupe 
and Wittwbr), A., i, 448. 

Hygroseopy of soluble substances (Edgar 
and Swan), A., ii, 349. 

Hyoseyamine, preparation and racemis- 
ation of and its sulphate (Goris and 
Costy), A., i, 1174. 

Hyperglycssmia, adrenaline (Aohard, 
Ribot, and Binet), A., i, 968 ; 
(Brosamlrn), A. f i, 1092. 

Hypoehlorons acid. See under Chlorine. 

Hypoiodons acid. See under Iodine. 

Hypophosphorous acid. See under Phos- 
phorus. 

Hyposulphurous acid. See under Sul- 
phur. 

Hypoxanthine, oxidation of, by tissues 
and by milk (Morgan, Stewart, 
and Hopkins), A., i, 1078. 

Hyssopin (Oesteule), A., i, 849. 

Hyascpinglycone, and its acetate 
(Oksterle), A., i, 849. 

HyitaEarindipyridininm dibromide, and 
its phenobetaine (B arnett and Cook), 
T., 1388. 

I. 

Ice, crystal structure of (Bragg), A., ii, 
440. 

Ichthyol, standardisation of commercial 
preparations of (PtfpiN and Reau- 
bourg), A., ii, 784. 

Ignition of gases (Payman and Wheel- 
er), T., 3rt8 ; (White), T., 1244, 
2581 ; (Mason and Wheeler), T., 
2079. 

of mixtures of ammonia with air and 
oxygen (White), T., 1688. 

Ulipl fat, constituents of (Kobayashi), 
A., i, 1113. 

Illipcnc, and its hydrochloride (Koba- 
yashi), A., i, 1113. 

Ilaemannitc, occurrence of (Cook), A., 
ii, 576. 

Imidasolones, thio-. See Glyoxalones, 
thiol*. 

Imidoacetyldi-AvA^-rhodanine-a-ace* 
naphthenequinone (Granacher, 
Bbis, and Pool), A., i, 577. 

“Iminasoleisopiperidin.” See 1:3:5- 
Benztriazole. 

Iminoaccticpropionio acid, ethyl ester 
(Ruzicka and Seidel), A., i, 1058. 

IttlftMudlourasole, and its derivatives 
(Cassella & Co.), A., i, 277. 

IniiniHiryl ethers (Chapman), T., 
1676. 


Iminodi-A'.JV-rhodanine-a-aeenaphthene- 
quinone (Granacher, Reis, and 
Pool), A., i, 577. 

Imino-ethers, spontaneous decomposition 
of (Johnson and Bass), A., i, 
736. 

Incandcsccnoc of substances in hydrogen 
gas (Wood), A., ii, 759. 

Indasole, 5-amino-, and 5-iodo*, and its 
acetyl derivative (v. Auwers and 
Lange), A., i, 687. 

bromo- and chloro-, and their deriva- 
tives (v. Auwers and Lange), A., 
i, 686. 

Indazoles, stereoisomerism of, and of 
their halogen derivatives (v. Auwers 
and Lange), A., i, 684. 

Indazole- 3- carboxylic add, and 
5-bromo-, ethyl esters and derivatives 
(v. Auwers and Lange), A., i, 
687. 

Indene, catalytic hydrogenation of (v. 
Braun and Kirbciibaum), A., i, 
727. 

action of bromine water on (Read and 
Hurst), T., 2550. 

2:3-Indeno(2:l)-indole (Arm it and 
Robinson), T , 838. 

2:3-Indeno(2: 1) - indole carboxylic acid 

ethyl ester (Perkin and Titley), T., 
1568. 

Indian yellow, precursor of (Gorter), 
A., i, 932. 

Indican, constitution of (Macbeth and 
Pryde), T., 1660. 

estimation of, in blood sernm (Snapper 
and van Vloten), A., ii, 793. 

Indicators, sensitiveness of (Kolthoff), 
A., ii, 156. 

use of, without buffer solutions 
(Michaelis and Kruger), A., ii, 
157. 

coloured, salt error of (Kolthoff), 
A., ii, 222. 

modified methyl-orange (Hickman 
and Linstead), T„ 2502. 
mixed, use of (Cohen), A,, ii, 780. 
radioactive (Paneth), A., ii, 785. 

Indigotin, synthesis of (Bailey and 
Potter), A., i, 370. 
acylfttion and alkylation of leuco- 
derivatives of (Grandmougin), A., 
i, 470. 

Indigotin, octobromo- (Grandmougin), 
A., i, 55. 

Indigotins,halogenated (Grandmougin), 
A., i, 180. 

Indigotinsnlphonie acid, estimation of, 
by reduction (Treadwell, Dreifuss, 
and Bossi), A., ii, 789. 

Indildi-indoyli (Oddo and Sanna), A., 
i, 871. 
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Indium, arc spectrum of (Uhler and 
Tanch), A., ii, 677. 

Indole, formation of, by bacteria, and its 
reactions (Frieber), A., i, 901. 
effect of sugar ou the production of 
(Appelmanb), A., i, 794. 
mechanism of the Fischer synthesis of 
(Hollins), A., i, 863. 
detection of, by the cotton wool plug 
test (Gore), A., ii, 536. 

Indole group, syntheses in the (Oi>do 
and Sanna), A., i, 371. 

Indole-2-carboxydimethylacetalylamide 
(Kermack, Perkin, and Robinson), 
T., 1892. 

Indole-2-carboxydimethylacetalyl- 
methylamide (Kermack, Perkin, and 
Robinson), T. f 1886. 

2 - Indole - 1' - indaneindigo . See 2-Indoxyl- 
l-indan-2-one. 

Indolinone, derivatives of (Tomicek), 
A., i, 679. 

Indophenol and its oxide, monomethyl 
ethers of (Kehrmann, Decker, and 
Sohmajkwski), A., i, 32. 

Indophenols, preparation of (Schoutis- 
sen), A., i, 135. 

2'IndoxyM-indan-2one, and dibromo- 
(FRIrdlander, Herzog, and v. 
Voss), A., i, 764. 

Inflammation (Wolf), A., i, 401. 

Inorganio compounds, heat of formation, 
lattice energy and work of ionisation 
of (Grimm), A., ii, 690. 
regularities in the molecular volumes 
of (Hicnglein), A., ii, 260. 

Inositol, decomposition of, by Bacillus 
lactts cewgenes (Kumagawa), A., i, 
972. 

i-Inositol, fermentation of (Hewitt and 
Steabben), A., i, 406. 

Interferometer, water, use of, in analysis 
of nou-aqueous solutions (Cohen 
and Bruins), A., ii, 77. 
use of, as a pressure gauge (van 
Doren, Parker, and Lotz), A., 
ii, 263. 

Intortraetion and diffusion (Sohone- 
boom), A., ii, 690. 

Intestines, sterilisation of, during fast- 
ing (Dombrowski and Kozlowhki), 
A., i, 606 ' 

intoxication in (Gerard), A., i, 790* 
effect of choline on movements of 
(Le Heux), A., i, 85. 
histamine in (Meakins and Haring- 
ton), A., i, 396. 

saccharase in (v. Euler and Svan- 
berg), A., i, 296 ; (Knaffl-Lenz), 
A., i, 485. 

permeability of, to sucrose (Worin- 
ger), A., i, 1214. 


Inulin (Pringsheim and Lassmann), 
A., i, 634 ; (Pringsheim and Aro- 
nowsky), A., i, 685. 
preparation of, from artichoke tubers 
(WILLAMAN), A., i, 484. 
constitution of, and its inethylation 
(Irvine, Steele, and Shannon), 
T., 1060. 

digestion of (Shimizu), A., i, 82. 
compounds of potassium and sodium 
hydroxides with (Karrer, Staub, 
and Walti), A., i, 229. 
detection of (Castellani and 
Taylor), A., ii, 879. 

Invertase (Willstatter and Racke), 
A., i, 598 ; ( W illstat ter, Graser, 
and Kuhn), A., i, 1200. 
action of (Vosburgh), A., i, 64 ; 
(Nelson and Hitchcock), A., i, 
388. 

activity of, when adsorbed (Nelson 
and Hitchcock), A., i, 184. 
action of nitrophenols on (Rona and 
Bach), A., i, 65. 

action of quinine and narcotics on 
(Rona and Bloch), A., i, 65 ; 
(Rona, Airii.a, and Lasnitzki), 
A., i, 959. 

activity of, in yeast (Miller), A., i, 

202 . 

estimation of the activity of (Hard- 
ing), A., ii, 800. 

Iodates. See under Iodine. 

Iodimetry. potassium dichromate as a 
standard in (Vosburgh), A.,ii, 863. 

Iodine in species of Laminaria 
(Freundler, Menager, and Lau- 
rent), A., i, 98. 

absorption spectrum of (Lindsay), A. , 
ii, 599. 

absorption and fluorescence spectra of 
(Pringsheim), A., ii, 178. 
emission spectrum of the vapour of 
(Landau-Zirmkcki), A , ii, 674. 
resonance spectrum of (Meckk), A., 
ii, 177 ; (Pringsheim), A., ii, 178. 
electrodeless discharge in the vapour 
of (Robertson), A., ii, 610. 
fractional diffusion of the vapour of 
(Kohlweilrr), A., ii, 497. 
absorption of active hydrogen and 
nitrogen by (Wendt; Newman), 
A., ii, 639. 

adsorption of, by silver iodide (Ger- 
mann and Traxler), A., ii, 871. 
colour of solutions of, at low tempera- 
tures (Piccard and Herrmann), 
A., ii, 655. 

kinetics of alkaline solutions of 
(LiflviN), A., ii, 859. 
equilibrium between sulphur and, in 
solution (Amadobi), A., ii, 561. 
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Iodine, comparative parity of various 
specimens of (Fount and Morris), 
A., ii, 810. 

action of potassium azide with, in 
presence of carbon disulphide 
(Browne and Hoel), A., ii, 847. 

compounds of starch with (v. Euler 
and Myrback), A., i, 527, 1120 ; 
(V. Euler and Bergman ; v. 
Euler and Landergren), A., i, 
921. 

action of sulphurous acid with 
(Macaulay), T., 552. 

introduction of, into the human 
system, and its elimination (Bo ur- 
guignon and Conduce*), A., i, 704. 

Iodine pentox\dc indicator for estimation 
of carbon monoxide (Katz and 
Bloomfield), A., ii, 585. 

Hydriodie add, heats of neutralisa- 
tion of (Richards and Howe), 
A., ii, 425. 

photochemical oxidation of (Win- 
ther), A., ii, 808. 

Iodides, photochemistry of the reaction 
between ferric salts and (Sasaki), 
A., ii, 772. 

influence of ferrous oxide on the 
action of hydrogen peroxide on 
(Pamfilov and Petin), A., ii, 
835. 

action of nitrous acid on, in presence 
of oxygen (Lombard), A., ii, 313. 
estimation of, in presence of bro- 
mides and chlorides (Kolthoff), 
A., ii, 581. 

estimation of, by the formation of 
cyanogen iodide (Lang), A., ii, 
782. 

Iodie add, reaction between sulphur- 
ous acid and (Skrabal), A., ii, 
488. 


use of, in detection of organic bases 
(Rosenthaler), A., ii, 327. 
estimation of (Kikuchi), A., ii, 519. 

Iodatei, reflection spectra of (Schae- 
fer and Schubert), A., ii, 180. 
detection of, in potassium iodide 
(Laohartre), A., ii, 718. 

Hypoiodons add, dissociation constant 
of (Furih), A., ii, 281. 

Iodine estimation 

estimation of, in animal tissues 
(Damiens), A., ii, 79. 

Iodine electrode. See Electrode. 

Iodoform, action of light on (Butler), 
A., ii, 604. 

action of, on magnesium alkyl haloids 
(Binaghi), A., i, 1002. 

action of, on magnesium alkyl and 
aryl bromides (Oddo and Binaghi), 
A*, 1, 813. 


Iodoform, compounds of, with salts 
of organic bases (Steinkopf and 
Schwen), A., i, 118. 

Ions, structure of, and isomorphism 
(Grimm), A.,ii, 488. 
properties of, and chemical facts 
(Grimm). A., ii, 690. 
existence of homogeneous groups of 
large (Nolan), A., ii, 251. 
adsorption of (Kolthoff), A., ii, 197 ; 

(Mitkherjee), A., ii, 689. 
hydration of (Aschkenasi), A., ii, 
258. 

antagonism of (Brenner), A , i, 907. 
specific interaction of (Bronsted), A., 
ii, 481. 

relative toxicity of (Cameron and 
Hollenberg), A., i, 499. 
electrolytic. See Electrolytic ions. 

Ionisation, theories of (Frkdenhagen), 
A., ii, 112. 

by o-ravs (Wilkins), A., ii, 607. 
and lattice energy, in relation to ionic 
properties (Grimm), A., ii, 690. 
influence of the solvent on (Neale), 
A., ii, 420. 

in electric furnace experiments (King), 
A., ii, 810. 

experiments on, with a tungsten 
furnace (Compton), A. , ii, 822. 
amphoteric (Noyes and Wilson), A., 
ii, 602. 

thermal, of metallic vapours (Tol- 
man), A., ii, 18. 

of aliphatic acids (Windisch and 
Osswald), A., ii, 123. 
of gaseons elements at high temper- 
atures (Noyes and Wilson), A., ii, 
810. 

of weak electrolytes (Schoorl), A., ii, 
31. 

Ionisation potentials, measurement of, 
in thermionic valves (Palmer), A., 
ii, 108. 

of gases (Boucher), A. , ii, 608. 

Ionium in radium residues (Ron a), A., 
ii, 250. 

Ionogen linking, nature of the (Kauff- 

mann), A., ii, 866. 

Ipurolic acid, constitution of (Asahina 
and Shimidzu), A., i, 506. 

Iridium : — 

Chloroiridiates of cobalt- and chrom- 
ium*ammines (Beneath, Bucher, 
and Eckstein), A., ii, 515. 

Iridium organic compounds with pyri- 
dine (Del*pine), A., i, 859. 

Iron, structure of (MAgge), A., ii, 381. 
spectrum of (MAllbr), A., ii, 725. 
mass spectrum of (Aston), A., ii, 710. 
Rdntgen-ray spectrum of (Duane and 
Fricke), A , ii, 804. 
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Iron, emissivity of (Lubowsky), A., ii, 
108. 

as a photochemical catalyst (Baudisoh 
and Bass), A., i, 993. 
diffusion of carbon in mixed crystals 
of (Tammann and Schonert), A., 
ii, 772. 

diffusion of hydrogen through 
(Schmidt and LOcke), A., ii, 198. 
crystalline structure of (Westgren 
and Lindh), A., ii, 152 ; (West- 
gren and Phragm£n), A., ii, 711. 
rate of solution of, in ferric alum 
(Collenberg and Bodforss), A., 
ii, 431. 

rate of solution of, in dilute sulphuric 
acid (Friend and Dennett), T., 41. 
and its oxides, equilibrium of, with 
carbon and its oxides (Reindhrs 
and van Groningen), A., ii, 153 ; 
(Eastman), A., ii, 506. 
meteoric. See Meteoric iron, 
“saccharated,” colloidal nature of 
(Mannich and Rojahn), A., i, 
718. 

Iron alloys with carbon (Honda), A., ii, 
711. 

with carbon and boron (Vogel and 
Tammann), A., ii, 852. 
with carbon and chromium (Daeves), 
A., ii, 70. 

with carbon and tungsten (Daeves), 
A., ii, 70. 

with manganese, electrochemistry of 
(Tammann and Vaders), A., ii, 
880. 

with uranium (Polushkin), A., ii, 
152. 

Iron salts, excretion of, in urine (Risen), 
A., i, 898 ; (Ehrenberg and Kar- 
strn), A., i, 967. 

Iron pentocarbonyl (Mond and Wallis), 
T., 30. 

hydroxide, adsorption of, by precipi- 
tated manganese dioxide (Geloso), 
A., ii, 589. 

hydroxides, naturally-occurring 

(Willmann), A„ ii, 76. 
nitrosocarbonyl (Mond and Wallis), 
T., 35. 

oxide, separation of, from oalciura 
oxide (Charriou), A., ii, 319. 
Ferrie salts, photochemistry of the 
reaction between iodides and 
(Sasaki), A., ii, 772. 
reduction of, by mercury (MoCay 
and Anderson), A., ii, 217. 
chloride, photochemical dissociation 
of (Puxeddu and Vodret), A., 
ii, 415. 

chloride, reduction of (Pickles), 
A., ii, 299. 


Iron:— 

Ferric hydroxide, colloidal, prepara- 
tion of (Bradtield), A., ii, 507. 
adsorption of sodium alizarin by 
(Bull and Adamb), A., i, 355. 
adsorption of radium-i? and -C by 
(Cranston and Hutton), T., 
2843. 

oxide, heat of coagulation of, by 
electrolytes ( Browne and 
Mathews), A., ii, 196. 
equilibrium of sulphur trioxide, 
water and (Posnjak and Mer- 
win), A., ii, 772. 
colour of (Hedvall), A., ii, 381. 
precipitation of calcium oxide 
with (Charriou), A., ii, 163. 
separation of aluminium oxide 
and, from .magnesium oxide 
(Charriou), A., ii, 878. 
sulphates, equilibrium of formation 
of (Applebey and Wilkes), T., 
337. 

Ferrous chloride, equilibrium in the 
system ammonium chloride, 
water, and (Clendinnen), T., 
801. 

hydroxide, reducing action of (Miya- 
moto), A., ii, 647. 
oxide, mechanism of the catalytic 
action of (Pamfilov and Petin), 
A., ii, 835. 

sulphate, compound of chlorine and 
(Rohm), A., ii, 648. 

Iron organic compounds with phosphoric 
acids (Farbenfabriken vorm. 
F. Bayer & Co.), A., i, 631. 

Ferrio salts of l:2:3:4-benzodiquinone- 
l:8-dioxime (Morgan ana Moss), 
T., 2857. 

with pyridine or quinoline (Wein- 
land and Kissling), A., i, 863. 

Ferrous ethyl iodide (Job and Rbioh), 
A., i, 645. 

Iron, east, estimation of carbon in 
(Batta and Thyssbn), A., ii, 395. 

estimation of sulphur in (Mabinot), 
A., ii, 224. 

Steel, crystalline structure of (West- 
ghen and Lindh), A., ii, 152; 
(Westgren and Phragm£n), A., 
ii, 711. 

tempering of (Poucholle), A., ii; 
299 ; (Oharpy and Grenet), A., 
ii, 507. 

A 1 transformation and quenching of 
(Chikashige), A., ii, 852. 
solubility limits of carbon in 
(Daeves), A., ii, 70. 
solid sodium hydroxide as solvent 
for carbon dioxide in analysis of 
(Kelley and Evers), A., ii, 160. 



aim 


INDEX OF SUBJECTS, 


Iron, oait 

• Steel, detection and estimation of 
vanadium in (Misson), A., ii, 459. 
estimation of carbon in (Batta and 
THY88EN), A., ii, 895. 
estimation of chromium in (Losana 
and Carozzi), A., ii, 589. 
estimation of chromium and nickel 
in (Simion), A., ii, 529. 
estimation of cobalt in (Edeb), A., 
ii, 458. 

estimation of manganese in colori- 
metrically (Heslinoa), A.,ii, 660. 
estimation of nickel in (Rubricius), 
A., ii, 168. 

estimation of sulphur in (Mabinot), 
A., ii, 224. 

estimation of vanadium in (Cain 
and Hostetter) A., ii, 320; 
(Kropf), A., ii, 590. 

Iron estimation and separation 
estimation of (Kikuchi ; Kan6), A., 
ii, 721. 

estimation of, after reduction with 
hydrogen sulphide (Lundell and 
Knowles), A., ii, 88. 
estimation of, in presence of copper 
(Wark), T., 358 ; (Thornton), A., 
ii, 528. 

estimation of, in blood (Brown), A., 
ii, 319. 

estimation of phosphorus in (Mur- 
mann), A., ii, 226. 

separation of alumiuium and (Ciia- 
lupny and Breisch), A., ii, 588. 
separation of manganese from (Carus), 
A., ii, 88. 

Iron pyrites. See Pyrites. 

Isatin, and its derivatives (Borsche 
and Meyer), A., i, 53. 

Isatins, silver salts and ethers of 
(Hantz80H and Meyer), A., i, 1178. 
Isatins, bromo- andchloro-, and their de- 
rivatives (Grandmougin), A.,i,368. 
5:7-dibromo-, 5:7-dichloro-, and 
4-chloro-5-bromo-, and their silver 
compounds and derivatives (Hel- 
ler, Benadr, and Hochmuth), 
A., i, 1059. 

Isatin series, isomerism in the (Hel- 
ler), A., i, 1058 ; (Hantzsch), A., 
i, 1177. 

Isatin-a-bensyloxime, and its alkali 
salts (Hantzsch and Meyer), A., i, 
1179. 

Isatinhydrasone (Borsche and Meyer), 
A., i, 54. 

Isatin- 5- sulphonio aeid, and its potass- 
ium and sodium salts, hydrazones of 
(Martinet), A., i, 279. 
IsaUn-6-snlphonie acid, sodium salt, 
hydrazones of (Martinet), A., i, 278. 


Isatin-yellow series, colouring matters 
of the (Martinet), A., i, 278. 
Isatogenic aeid, ethyl ester, oxime 
(Heller and Boessneck), A., i, 370. 
Isatogens (Heller and Boessneck), 
A., i, 869. 

Isatoio acid, 5:7*dibromo-, and 5:7 -di- 
chloro-, and 4-chloro-5-bromo-, and 
their salts and derivatives (Heller, 
Benade, and Hochmuth), A., i, 1059. 
Isatoids (Heller and Benade), A., i, 
582. 

Isatole, 5:7-d/cliloro- (Heller, Benade, 
and Hoohmuth), A., i, 1060. 
Ishikawaite (Shibata and Eimura), 
A., ii, 861. 

Isomerism, geometric, in relation to the 
formation of films (Adam), A., ii, 
424. 

\p- Isomerism, Hantzscli’s theory of 
(Madklung), A., ii, 344. 
Isomorphism, ionic structure and 
(Grimm), A., ii, 483. 

Isoprene in relation to caoutchouc 
(StaudxNger and Fritschi), A., i, 
1043. 

brominatias* of (Bergmann), A., i, 
1106. 

addition hydrogen haloids to 
(Staudupger, Kreis, and Schilt), 
A., i, 978. 

^/bromide and iibromo- (Staudinger, 
Muntwyler, and Kupfer), A., i, 
979. 

Isotopes, structure of (Neuburoer), 
A., ii, 107. 

band spectra of (Grebe and Konen), 
A.,ii, 4. 

difference between series spectra of 
(Ehrenfest ; Bohr), A., ii, 598 ; 
(Nicholson), A., ii, 599. 
and the transformation of atoms 
(Meitner), A., ii, 15. 
separation of (Mullikrn and Har- 
kins), A., ii, 295 ; (Mulliken), 
A., ii, 492 ; (Harkins), A., ii, 702. 

J. 

Jatropha curcaa , oil from seeds of 
(Grimme), A., i, 98. 

Jaundioe, bile pigments in (Rosenthal 
and Meier), A., i, 198. 

Jejunum, human, sucrose-splitting 
enzyme in the (v. Euler and Myr- 
back), A , i, 295. 

Juglone. See lj4*Naplithaquinone, 
5-hydroxy-. 

Juncu8 ejfimw, constituents of (Zell- 
ner), A., i, 1098. 

Juniper oil from Cyrenaica (Massera), 
A., i, 945. 
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Juniperus oxycedrus, constituents of the 
wood of (Huerre), A., i, 505. 

Jute* See Corchorus capsularis. 


X. 

Kagurai&me oil, constituents of (Tsuji- 
moto aud Toyama), A., i, 297. 

Xaolix&ite (kaolin), decomposition of, by 
micro-organisms (Vernadsky), A., i, 
1096. 

Xasolite, composition and radioactivity 
of (Sohoep), A., ii, 154. 

Kataphoresis of metallic compounds of 
proteins (Benedicenti and Rebello- 
Alves), A. , ii, 683. 
of water in organic liquids (Gyemant), 
A., ii, 684. 

Xawaic acid (Murayama and Mayeda), 
A., i, 265. 

/9-Kawaio acid (Murayama and 
Mayeda), A., i, 265. 

Xawa-kawa resin (Murayama and 
Mayeda), A., i, 265. 

** Kazunoko.” See Herring roe. 

Xeeleyite from Bolivia (Gordon), A., ii, 
859. 

Keratin (Heiduschka and Komm), A., 
i, 967. 

Ketens (Staudinger and Hauser), 
A., i, 28 ; (Staudinger), A., i, 
238, 240 ; (Staudinger aud Rath- 
sam), A., i, 1014; (Staudinger 
and Meyer), A., i, 1015. 
dimeric (Dieckmann and Witt- 
mann), A., i, 1156. 

Ketenaoetals (Scheibler and Ziegner), 
A., i, 426 ; (Staudinger and Rath- 
saw), A., i, 1014 ; (Staudinger and 
Meyer), A., i, 1015. 

Ketenethylimine (Staudinger and 
Hauser), A., i, 29. ' 

Ketenimine derivatives (Staudinger 
and Hauser), A., i, 28. l 

Ketenium compounds (Wedekind and 
Weinand), A., i, 234. sy 

Ketenphenylimine (Staudinger and 
Hauser), A., i, 29. 

Xetentriethylium, bromo-, and mono- 
and di*chloro- (Wedekind and 
Weinand), A., i, 235. 

Keto-aoids, degradation of, in the 
animal organism (Woringer), A., i, 
90. 

1-Keto 8 aldehydoacenaphthene, 

5(or 6)-bromo-, and its derivatives 
(Mayer and SohOnfelder), A., i, 
1167. 

1 -Xeto-5-aminotetrahydronaphthalene < 

6-acetyl derivative (Schrokter aud 
Tetralin G. m. b.H.), A., i, 1036. 


Xeto-anils (Reddeiisn), A., i, 145; 
(Knoevenagel and Bahr), A., i, 
750; (Knoevenagel and Goos), A., 
i, 751 ; (Knoevenagel), A., i, 1060. 

£-Keto-b&ses, synthebis of (Makkich 
and Heilner), A., i, 351. 

8 -Ketocamphane-rpt-oarbozylie aeid. 
See p-Camphocarboxylic acid. 

a-Kato- a-campholenio aeid, and its semi- 
carbazone (Chandrasena and In- 
gold), T., 1554. 

5 - Ke to- 3 - c ar boxy - 77 -dime thy lhexoic 
acid (Chandrasena, Ingold, and 
Thorpe), T , 1549. 

l-Keto- 2 -cinnamylidenetetrahydro- 
naphthalene (Herzog and Kreidl), 
A., i, 1188. 

a-Xeto/80-diethylglutaric acid, and its 
calcium salt and semicarbazone (De- 
sha pande and Thorpe), T., 1439. 

5-Keto-4:7dimethyl-4:5-dihydroindole- 
diazine(l:4) (Kermack, Perkin, and 
Robinson), T., 1888. 

5 -Xeto-l: 6 -dimethyl- 4 -w 0 propyltetra- 
hydronaphthalenc (Ruzicka and 
Seidel), A., i, 562. 

Ketodinitrones, formation and properties 
of (Alessandri), A., i, 558. 

Keto-enolic mixtures, spectrocliemieal 
and volumetric analysis of (v. 
Aitwers and Jacobsen), A., *ii, 
168. 

3-Xeto-2-ethoxydihydroindole-2-carl>‘ 
oxylic acid, 1 -hydroxy-, ethyl and 
methyl esters (Heller and Boess- 
neck), A., i, 370. 

Ketogenic balance, calculation of, from 
respiratory quotients (Shaffer), A., 
i, 83. 

Ketogeneiis (Wilder and Winter), 
A., i, 893. 

5-Xeto-d-gluconic acid semicarbazone- 
semicarbazide (Kiliani), A., i, 1112. 

a-Ketoglutaric aeid, condensation of, 
with 0-phenyleuediamhie (Kon, 
Stevenson, and Thorpe), T., 604. 

oc-l-Xeto- 2 -hydroxy- 8 -methyltetra- 
hydroaaphthalene-3-acetic acid, lac- 
tone, and its silver salt and derivatives 
(Kon, Stevenson, and Thorpe), T., 
660. 

l-Keto-5- and - 8 -hy droxy tetrahydro- 
naphthalenes, and their derivatives 
(ScHROETERandTErRALING. m. b.H), 
A., i, 1036. 

3- Keto * 2-methoxydihydroindole- 2-car b- 
oxylio acid, 1-hydroxy-, ethyl and 
methyl esters (Heller and Boess- 
nrck), A., i, 369. 

1- Xeto-2-me thyl -2:3:4 :4-fe*rachloro- 
tetrahydronaphthalene (Fries and 
Lohuann), A. , i, 29. 
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8 -Xeto-4-methyl- 3:4-dihydro-4- carboline 

(Kermack, Perkin, and Robinson), 
T., 1887. 

6-Xeto- 1 -methyl-4* wopropy lte trahy dro - 
naphthalene, and its semicarbazone 
(Ruzjcka and Mingazzini), A., i, 
1001. 

8-Xeto-l-methyltetrahydronaphthalene, 

1:8:4: i-tetraa\\ loro* (Fries), A., i, 
48. 

l-Xetoycrmaphthindane, 3:3-c2icli]oro- 
(Fleischer and Retze), A., i, 1138. 

&-Xcto-l :8 :4-naphthtsotriazine-4-carb- 
oxylic acid, ethyl ester (Diels and 
SORENSEN), A., 1, 1194. 

8-Xoto-l:3:4-imphthis0triaiine-0-sul- 
phonic aoid (Diels and SOrensen), 
A., i, 1194. 

Ketones, preparation of (Badisohe 
Anilin- A Soda Fabrik), A., i, 
218 ; (Hunt), A., i, 810. 
preparation of, from mineral and tar 
oils (Harries), A., i, 514. 
conductivity of mixtures of acids with 
(Kendall and Gross), A., ii, 33. 
halochromism of (Hantzsch), A., i, 
556. 

action of phosphorus trichloride on 
(Conan t, MacDonald, and Kfx- 
ney), A., i, 186. 

interaction of thiocarbamides and 
(Taylor), T., 2267. 
sodium derivatives, action of acetylene 
on (Locquin and Wouseng), A., i, 
617. 

aliphatic, decomposition of (Mailhe), 
A., i, 985. 

action of trimethylene chlorobromide 
on (Billon), A., i, 717. 
aliphatic-aromatic, melting points of 
(Majima, Nagaoka, and Tamada). 
A., i, 257. 

aromatic, synthesis of, by means of 
zinc organic compounds (Mau tu- 
ner), A., i, 457. 

cyclic, of the quinoline series, pre- 
paration of (Farbwerxe vorm. 
Meister, Lucius, & Bruning), A., 
i> 867. 

uneaturated, reactivity of (Buck and 
Heilbron), T., 1095. 
formation of, from tertiary ethinyl- 
carbinols (Meyer and Schuster), 
A., i, 556. 

detection of (Bougault and Gros), 
A., ii, 666. 

estimation of, with hydroxylamine 
(Bennett .and Donovan), A., ii, 
585. 

Ketones, o-halogenated, action of amines 
with (Mayer and Freund), A., i, 
865. 


Ketones, a-halogenated, condensation of 
aldehydes with (Bauer and Wer- 
ner), A., i, 1084. 

oximino-, bisulphite compounds of 
(Gastaldi and Braunizer), A., i, 
626. 

rfithio-, formation and properties of 
(Naik and Avasarr), T., 2592. 

Ketone-aleohol, C t H t O s Cl, and its deriv- 
atives, from o-chlorobenzaldehyde and 
acetaldehyde (Neuberg and Liebsr- 
mann), A., i, 305. 

Ketonio compounds, r61e of, in the 
foimation of sugars (Geklmuyden), 
A., i, 607. 

8- Ketonio esters, action of bromine on 
(Kohler), A., i, 552. 

3- Keto-2-o-nitrophenyl-3:4-dihydro- 
quinoline (Neber), A., i, 545. 

4- Keto s octahydroanthracene, and its 
semicarbazone (Schroeter and Ts- 
tralin G. m. b. H.), A., i, 1186. 

4-Xeto-soctahydrophenanthrene, aud its 
seinicarbazoues (Schroeter and Te- 
thalin G. m.b. H.), A., i, 1137. 

2-Keto-4 phenyl-l-methyl-l:2-dihydro- 
pyrimidine, and its 5:6-dibromide, and 
6(or 5)-bromo* (Mannich and Hkil- 
ner), A., i, 372. 

2- Keto-4-phenyM-methylhexahydro- 
pyrimidine (Mannich and Heilner), 
A., i, 372. 

2-Keto 4-phenyl-l-methyl-l:2:5:6-tstra- 
hydropyrimidine, aud itsbromo-deriv- 
ative (Mannich and Heilner), A., i, 
372. 

Ketopinic anhydride (Wedekind and 
Weinand), A., i, 649. 

Ketopinyl chloride, and its action with 
triethylamine (Wedekind and Wei- 
nand), A., i, 548. 

4-Ketopiperidinepropionic acid, ethyl 
eater (Ruzicka and Seidel), A., i, 
1057. 

Ketorhamnonio acid, constitution of 
(Kiliani), A., i, 1112. 

a- Ketorhamnonio acid, lactone of, and 
its p-nitrophenylhydrazone (Kiliani), 
A., i, 224. 

2-Keto6*iulpho-l:3:4-imphthw0tria«- 
ine-4- carboxylic acid, ethyl ester 
(Diels and Sorensen), A., i, 1194. 

a-Ketotetrahydronaphthalene (Schroe- 
ter aud Tetbalin G.m. b. H.), A., i, 
1036. 

ac - 1 - Ketotetr ahy dronaphthaiene-3- 
acetic acid, and its semicarbazone 
(Stevenson and Thorpe), T., 1721. 

l-Ketotetrahydronaphthalene-S-aulph- 
onio aoid, 5-hydroxy-, and its phenyl- 
hydrazone with its metallic salts 
(Fuchs and Stix), A, i, 451. 
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Xetotricarboxylic acids, C tt H M 0 7 , from 
pyrocholoidanic acid and alkali hydr- 
oxide (Wieland and Schulenburg), 
A., i, 846. 

a-Keto-/8/87-trimethyiiuccinic acid, and 
its condensation products with phenyl- 
enediamines (Kon, Stevenson, and 
Thorpe), T., 608. 

Xstoximes, thermochemistry of (Dora- 
BIAI.SKA), A., ii, 548. 

Kidneys, permeability of the glomerulus 
membrane of, for sugars (Ham- 
burger), A., i, 490, 491, 790, 919. 
proteolytic enzymes of (Hedin), A., i, 
1212 . 

Kinetics of unimolecular reactions 
(Garner), A., ii, 358. 

Kojic acid, and bromo-, and hydroxy-, 
and their salts and derivatives 
(Yabuta), A., i, 989. 

Krypton, estimation of (Moureu and 
Lepape), A., ii, 394. 

Kynurenic acid, constitution and deriv- 
atives of (Spath), A., i, 173. 

L. 

Lac, Japanese, constituents of (Ma- 
jima), A., i, 262, 263. 

Laccbl dimethyl ether ozonide (Majima 
and Kudo), A., i, 264. 

a-Lactanilide, /8-JWcliloro- (Passerini), 
A., i, 731. 

Laotasc in yeast (Willstatter and 
Oppenheimer), A., i, 203. 

Laotio acid, formation of, from dextrose by 
peptone (Schlatter), A., i, 1096. 
synthesis of inactive (Pirak), A.,i,810. 
heat of combustion of (Meyerhof), 
A,, ii, 475. 

action of thionyl chloride on (Blaise 
and Montagne), A., i, 715. 
in plants (Franzen and Keyssner), 
A., i, 310 ; (Franzen and Stern), 
A., i, 311. 

destruction of, by yeast (Lieben), 
A., i, 790; (v. Fuhth and 
Lieben), A., i, 1219. 
by yeast and by blood-cells (v. 
FOrth and Lieben), A., i, 502. 
in blood (Hastings), A., i, 81. 
formation of, in muscle (Meyerhof), 
A., if 86. 

function of, in muscle (Foster and 
Moyle), A., i, 898. 
effect of sugar injections on the excre- 
tion of (Moraczewski and Lind- 
ner), A., i, 402. 

detection of, in organic liquids 
(D’Arbbla), A., ii, 460. 
detection of, in tissues (Laquer), A., 
ii, 325. 

estimation* of (Clausen), A., ii, 593. 


Lactone, C e H lt O, from eyc/ohexanone 
oxime (Relferich and Malkomxs), 
A., i, 431. 

Laotones, velocity of formation and 
hydrolysis of (Kailan and Neu- 
mann), A., ii, 433. 

/3-Lactones (Johansson and Hagman), 
A., i, 425. 

Laotose (milk-sugar), action of ozone on 
(Schonebaum), A., i, 717. 
detection of, in urine (Herzberg), 
A., ii, 167. 

micro-estimation of, in milk (FoNTfcs 
and Thivolle), A., ii, 323. 

Lavidulinase (Mayeda), A., i, 694. 

Lavoglucosan, formation of, by distilla- 
tion of carbohydrates (Karrer and 
Kosenberg), A., i, 812. 
polymerides of (Pictet and Ross), 
A., i, 525. 

Lsevulic acid a-alkyl derivatives of 
(Gault and Salomon), A., i, 427. 

Lavulose {^-fructose; fruit sugar), pre- 
paration of (Harding), A., i, 919. 
action of ammonia on (Ling and 
Nanji), A., i, 631. 

action of ozone on solutions of 
(Schonebaum), A., i, 223. 
acetone derivatives of (Irvinb and 
Patterson), T., 2146. 
constitution and rotation of compounds 
of, with boric acid and sodium 
hydroxide (Gilmour), T., 1383. 
decomposition of, by pyocyanic bacilli 
(Aubel), A., i, 201. 
effect of, in diabetes (Desgrez, 
Bierry, and Rathery), A., i, 
1215. 

detection of, in presence of aldoses 
(Kolthoff), A., ii, 166. 
estimation of, in straw (Collins), A., 
ii, 323. 

Lavulosecarboxylic acid, f-phenyl- 
hydrazide of (Kiliani), A., i, 1112. 

Lav a loiephoiphoric acids, iron salts 
(Farbenfabriken yorm. F. Bayer 
k Co.), A., i, 031. 

Lavulosnria (Barrenscheen), A.,i, 496. 

Laminaria , iodine in species of (Fkeund- 
ler, MENAGER,and Laurent), A., i, 98. 

Laminaria, action of ferments on (Gru- 
zewska), A., i, 11. 

Lamp, sodium, for polarimetry (Falks 
and Morrell), A., ii, 43. 

Landolt’s reaction (Skrabal), A., ii, 488. 

Lantana camara, oil from the leaves of 
(Moudgill and Yridhachalam), A., 
i, 754. 

Lanthanum, atomic weight of (Baxter), 
A., ii, 298 ; (Hopkins and Driggs), 
A., ii, 770. . 

spectrum of (Okubo), A., ii, 076. 
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Lanthanum, arc spectra of (Kiess, Hop- 
kins, and Keekers), A., ii, 244. 

Lanthanum oxide, density and molecular 
volume of (Pkandtl), A., ii, 379. 

Laudanine, synthesis of (Spath and 
Lang), A., i, 568. 

Laudanum, detection of saffron in 
(GuekBet), A., ii, 793. 

Laurie aeid, potassium salt, ultra-filtra- 
tion of solutions of (McBain and 
Jenkins), T., 2325. 
sodium salt, equilibrium of sodium 
chloride, water and (McBain and 
Burnett), T., 1320. 
cellulose ester (Grun and Wpitka), 
A., i, 114. 

Lavender oil, constituents of (Roure- 
Beutrand Fils), A., i, 847. 

load from uranium minerals of Mada- 
gascar (Mugukt), A., ii, 216. 
arc spectrum of (Hemsalech and 
de Gramont), A., ii, 176. 
band spectra of, and of uranium -lead 
(Grebe and Konen), A., ii, 4. 
electro-deposition of (Hughes), A., ii, 
446. 

and of its dioxide (Mellon and 
Reinhard), A., ii, 817. 
separation of the isotopes of (Dillon, 
Clarke, and Hinchy), A., ii, 710. 
vapour pressure curve of (Inuold), 
T., 2419. 

liquid, density and surface tension of 
(Hooness), A., ii, 29. 
solubility of bismuth in (Di Capua), 
A., ii, 576. 

solubility of cadmium in (Di Capua), 
A., ii, 576. 

test-pApers, preparation of (Olivier), 
A., ii, 396. 

, reductions with, in volumetric an- 
alysis (Treadwell), A., ii, 780. 
poisoning. See Poisoning. 

Lead alloys with mercury, estimation 
of lead in (Mellon and Reinhard), 
A., ii, 787 ; (Mellon), A., ii, 
870. 

with strontium, constitution of 
(Piwowabsky), A., ii, 644. 
with tellurium (Dreifuss), A., ii, 
503. 

Lead salts, basic, constitution of (Wein- 
land and Stroh), A., ii, 767. 
soluble, action of, on plant growth 
(Bonnet), A., i, 412. 

Lead azide, abnormal crystallisation of 
(Lowndes), A., ii, 216. 
chromate, solvolysis of (Hicks and 
Craig), A., ii, 622. 
chromates, basic (Hicks), A., ii, 147. 
equilibria of (Jaeger and Germs), 
A., ii, 65. 


Lead haloids, compounds of ammonia 
with (Biltz and Fischer), A., ii, 
861. 

molybdates, equilibria of (Jaeger and 
Germs), A., ii, 65. 

nitrate, crystal structure of (Vegard), 
A., ii, 503. 

electrometric titrations with (Kolt- 
hoff), A., ii, 781. 

thallous nitrite (Cuttica and Paoi- 
ello), A., ii, 378. 

oxides, physical chemistry of (Glas- 
stone), T., 58, 1456, 1469, 2091. 
monoxide, isomerism of (Apr lebey and 
Reid), T., 2129. 

hydrates of (Glasstone), T. , 58. 
density of (Brown, Cook, and 
Warner), A,, ii, 571. 
fusion diagram of mixtures of 
bismuth oxide and (Belladen), 
A., ii, 777. 

s&n/iMoxide (Glasstone), T., 1456. 
epoxide, electromotive pro|>ertiea of 
(Glasstone), T., 1469. 

^c?’oxide, estimation of, in minium 
(Bonis), A., ii, 587. 

Triplumbic tdroxide (Glasstone), T., 
1456. 

Lead sulphates, equilibria of (Jaeger 
and Germs), A., ii, 65. 
sulphide, solubility of (Trumpler), 
A., ii, 111. 

tungstates, equilibria of (Jaeger and 
Germs), A., ii, 65. 

Plumbates, preparation and electro- 
chemistry of (Grube), A., ii, 570. 

Lead organic compounds, action of 
thallic chloride on (D. and A. E. 
Goddard), T., 260. 
diphenyl, salts of, with organic acids 
(Goddard, Ashley, and Evans), 
T., 981. 

di-p-tolyl, triphenyl, tritolyls, and tri- 
^-xylyl, and their haloids (Krause 
and Reissaus), A., i, 602. 
tetraphenyl, use of, in preparation of 
organo-metallic compounds (God- 
dard, Ashley, ana Evans), T., 
978. 

trialkyl and triaryl fluorides (Krause 
and Pohland), A., i, 644. 

Lead detection, estimation and separa- 
tion : — 

detection of small quantities of, in 
urine (Sohumm), A., ii, 817. 
estimation of (Fairhall), A., ii, 
659. 

estimation of, electro-voluraetricalljr 
(MacInnes and Townsend), A., ii, 
456. 

estimation of, volumetrically (Jel- s 
linek and Ens), A., ii, 864. 
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Lead detection, estimation, and separa- 
tion: — 

estimation of, rolumetrically, with 
ferrocyanides (Treadwell and 
Ohervrt), A., ii, 786. 
estimation of, in lead amalgams 
(Mellon and Reinbard), A., ii, 
787; (Mellon), A., ii, 870. 
estimation of, in water (Avert, Hem- 
ingway, Anderson, and Read), 
A., ii, 161. 

estimation of, and its separation from 
antimony, copper and tin (Kling 
and Lassieur), A., ii, 86. 

Lead anode. See Anode. 

Lead tree, formation and disglomeration 
of (Thiel), A., ii, 63. 

Leather, dyeing, tanning and preserva- 
tion of (Rakuzin), A., i, 702. 

Leaves, distribution of carbohydrates in 
(Schrokder and Horn), A., i, 
906. 

disappearance of starch from (Mo- 
lisch), A., i, 309. 
dead, carbohydrates in (Combes and 
Kohler), A., i, 1222. 
old and young, manganese content of 
.(Jadin and Astruc), A., i, 1098. 
young, oxalic acid in (Bau), A., i, 
309. 

Lecithin, precipitation of hydrosols of, 
by electrolytes (Kakiuchi), A., i, 
7H. 

from eggs, unsaturated fatty acids 
from (Lkvene and Rolf), A., i, 
621. 

from liver, unsaturated fatty acids 
of (Lkvene and Simms), A., i, 
424. 

estimation of, as ether-soluble phos- 
phorus (Le Breton), A., ii, 168. 
estimation of, in blood (Randlf-s and 
Knudson), A., ii, 719. 

Leotnres, delivered before the Chemioal 
Society (Rutherford), T., 400 ; 
(Gregory), T., 760; (Braug), T., 
2766. 

Leetnre experiments with atomic models 
(King), A., ii, 705. 
showing a time reaction (Meyer), A., 
ii, 636. 

on protective colloids (Friend), A., 
ii, 267. 

to show the detection and estimation 
of traces of copper (Hahn and 
Leimbagh), A., ii, 870. 
with hydrazoic acid and azides 
(Browne and Hoel), A., ii, 840. 
to show the antiseptic action of mer- 
cury ions (Joachimoglu), A., ii, 
211 . 

Leech. See Hirudo medicinal is, 

cxxir ii. 


Leguminous, assimilation of carbon 
dioxide by (Kostxtschev), A., i, 
613. 

Lemon juice, growth-promoting factor 
of (Leichtentritt and Zielaskow- 
ski), A., i, 1094. 

Lens, crystalline, lipoids of the (Gold- 
schmidt), A., i, 489. 
cleavage products from proteins of 
the (Hijikata), A. , i, 489 ; (Jess), 
A., i, 1199. 

Leptospcrmum, essential oils from species 
of (Pen fold), A., i. 44. 

Letsche’s acid. See Biloidanic acid. 

/•Leucine, degradation of, by bacteria 
(Arai), A., i, 303. 

/-Leuoineoholine, salts of (Karrer, 
Gislrr.Horlacher, Locher,Mader, 
and Thomann), A., i, 816. 

Leucocyanoselenopyronin (Battkgay 
and Hugel), A., i, 669. 

Leucocytes, effect of chemicals on the 
chemotaxis of (Wolf), A., i, 401. 
glycolytic action of (Fukushima), A., 

i, 697. 

Leuconic acid, constitution of (Homol- 
ka), A., i, 630. 

Lcucoiin, isoelectric point of (LOebs and 
Lanpaueu), A., i, 881. 

Lichenin, digestion of (Shimizu), A., i, 
82. 

Liesegang’s rings, formation of (Me- 
Guigan), A., ii, 38 ; (Fischer and 
McLaughlin), A., ii, 206. 

Light, emission of, by atoms (Foster- 
ling), A., ii, 729 ; (Seeliger), A., 

ii, 804. 

scattering of, by dust- free liquids 
(Martin and Lehrman), A., ii, 
335. 

molecular scattering of. in n- pentane 
(Venkateswaran), T., 2655. 
absorption of, by colouring matters 
(Lasarev), A., ii, 103, 332. 
by solutions (Lunelund), A., ii, 3; 
(v. Halban and Siedentopf), 
A., ii, 832. 

blue, from the Rontgen tube, polaris- 
ation of (Seeman), A., ii, 8. 
ultra-violet, measurement of absorp- 
tion of (WlNTHER, BAGGESGAABD- 

Rasmussen, and Schreiner), A., 
ii, 729. 

action of, on gels (Holmes and 
Patrick), A., ii, 838. 
action of, on aqueous solutions of 
organic acids and their salts 
(Jaeger and Berger), A., i, 
316. 

action of, on colloidal platinum 
(Spear, Jones, Neave, and 
Shlager), A., ii, 11. 

51 
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Lignin (Melander), A., i, 325. 
lrom straw (Pasohke), A., i, 325. 
from winter rye straw (Beckmann, 
Lieschk, and Lehmann), A. , i, 233. 
inethylation of (Heuser, Schmitt, 
and Gunkel), A., i, 325. 
oxidation of (Heuser and Samuel- 
sen), A., i, 812. 

spontaneous oxidation of (Schrader), 
A., i, 637. 

reduction of, with hydriodic acid 
and phosphorus (Willstatter and 
Kalb), A., i, 989. 
pine (Klason), A., i, 324, 413. 
detection of, in cells (van -Zur), A., 
ii, 94. 

a-Lignin, constitution of (Klason), A., 

i, 324. 

Ligninsulphonio acids (McKee and 
Barsky), A., i, 1121. 

Lignite, constituents of (Ciusa and 
Croce), A., ii, 385. 
heat developed in adsorption of gases 
by (McLean), A., ii, 362. 
producer tar from (Ruhemann), A., 
i, 22 ; (Fischer), A., i, 330. 

Lignocerie aeid, and its derivatives 
(Brigl and Fuchs), A., i, 712. 

Lignooerin (Brigl and Fuchs), A., i, 
713. 

Lignoceryl cyanide (Levene and Tay- 
lor), A., i, 715. 

Lignoeeryl alcohol, and its acetate 
(Brigl and Fuchs), A., i, 713. 

Lignooyanin (Pasohke), A., i, 326. 

Lignosulphonio acid (Klason), A., i, 
14. 

oxidation of (Heuser and Samuel- 
sen), A., i, 812. 

o-Lignosulphonio acid, and its salts 
(Klason), A., i, 324. 

Lilinm candidum and martagon. See 

Lily- 

Lily, formation of anthocyanin in the 
bulb scales of (Mieande), A. , i, 1100, 
1224. 

Lime-water, equilibrium between cement 
and (Lorenz and Haegermann), A., 

ii, 59. 

Linolohydroxamio acid (Nicolet and 
Pelc), A., i, 644. 

Lihseed oil, drying of (Slansky), A. , i, 
1113. 

oxidation of (Coffey), T., 18. 

Linnsio acid, methyl ester (Bauer and 
Hardegg), A., i, 984. 

Lipamia (Bloor), A., i, 89. 

Lipase from castor beans, preparation 
and properties of (Haley and 
Lyman), A., i, 390. 
action of antiseptics on the activity of 
(Palmer), A., i, 886. 


Lipase, action of quinine on (Roka and 
Reinicke), A., i, 67. 
liver, action of quinine and atoxyl on 
(Rona and Pavlovi6), A., i, 887. 
stomach, activity of (Sluiter), A., i, 
887. 

Lipoids (Frankel and Gilbert ; 
Frankel and Kasz), A., i, 294. 
physical chemistry of (Loewf), A., ii, 
354. 

ultramicroscopy of (Hattori), A., i, 
192. 

action of, on metabolism in plant cells 
(Boas), A., i, 94, 613. 
nutritive value of (Takahashi), A., i, 
699. 

estimation of, in blood (Lemeland), 
A., i, 666. 

Liquids, physical properties of, in equi- 
librium with their vapour (Swien- 
toslawski), A., ii, 192. 
electromotive force and concentration 
at the junction of (Freundlioh), 
A., ii, 19 ; (Freundlich and Gye- 
mant), A., ii, 342. 
density of (Wiedbuauk), A., ii, 740. 
equation of compression of (Carl), 
A., ii, 477. 

with intersecting vapour pressure 
curves (v. Rechenberg), A., ii, 120. 
solubility of, at high pressures (Tim- 
mermans), A., ii, 482. 
solubility of gases in (Neuhausen), 
A., ii, 621. 

solubility of liquids in (Gordon and 
Reid), A., ii, 824. 

partial miscibility of (Dubrisay), A., 
ii, 428. 

surface pressure of thin layers of 
(Marcelin), A., ii, 686. 
viscosity of (Herz), A., ii, 821. 
calculation of viscosity and surface 
tension of (Creighton), A , ii, 426. 
laws of internal friction of (Herz), 
A., ii, 352. 

adsorption of, by charcoal (Driver 
and Firth), T., 2409 ; (Harkins 
and Ewing), A., ii, 123. 
change of properties of, on drying 
(Baker), T., 568. 

molecular telotropy in (Raman), A., 
ii, 603. 

extraction of, with the Soxhlet 
apparatus (Handorf), A., ii, 496. 
anisotropic, structure of (Friedel 
and Royer), A., ii, 129. 
scattering of Rontgen rays by 
(HIjokbl), A., ii, 14. 
inversion of rotation in (Royer), 
A., ii, 415* 

dust-free, scattering of light by (Mar- 
tin and Lehrman), Jl, ii, 335. 
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Liquids, foaming, distillation of (Klan- 
habdt), A., ii, 472. 
slightly miscible, determination of 
reciprocal solubility of (ChEne- 
veau), A., ii, 355, 427. 
mixed, separation of, by centrifuging 
(Mullikbn), A., ii, 686. 
separation of, by distillation (Dur- 
ton), T., 306. 

binary mixed, theory of (Schmidt), 
A., ii, 472. 

yapour pressure of (Schmidt), A., ii, 
119 ; (Faust), A., ii, 423 ; (Cas- 
hel ; Schulze), A., ii, 424. 
non-associated, rapour pressure and 
heat of vaporisation of (Mortimer), 
A. , ii, 615. 1 

non -miscible, apparatus for extraction 
of (Fayolle and Lobmand), A., ii, 
759. 

organic, properties of (Hekz), A. , ii, 
23. 

refractive index of (Himstedt and 
Wertheimer), A., ii, 725. 
freezing points of (Timmermans, 
van der Horst, and Onnes), 
A., ii, 258. 

partition coefficients between water 
and (Smith), A., ii, 430, 431. 
internal friction of (Herz), A., ii, 
30. 

kataphoresis of water in (Gyemakt), 
A., ii, 684. 

velocity of hydrogenation of, in 
presence of nickel (Armstrong 
and Hilditch), A., ii, 41. 
binary organic, classification of (Tim- 
mermans), A., ii, 25. 
supercooled, spontaneous crystallisa- 
tion of (Hinshelwood and Hart- 
ley), A., ii, 200. 

superheated, pressure volume relation 
of (Wibmer), A., ii, 425. 
undercooled, melting interval of (Fer- 
guson), A., ii, 614. 

Lithium, isotopes of (Dempster), A., ii, 
417. 

arc spectra of isotopes of (McLennan 
and Ainslie), A., ii, 541. 
line spectrum of (Merton), A., ii, 803. 
crystal structure of (Bijvoet and 
Karssen), A., ii, 499. 
attempt at transmutation of (Wyck- 
off), A. i ii, 642. 

ions, hydration of (Baborovsky and 
VeLISEK), A., ii, 816. 
vapour, eloctrodeless discharge in 
(Robertson), A., ii, 609. 

Lithium salts of weak inorganic acids 
(Rosenheim and Reglxn), A., ii, 239. 
Lithium antimoniodobromide (Your- 
nazos), A., ii, 651. 


Lithium chloride, solubility of, iu 
quinoline (Walton and wise), A., 
i, 370. 

cupric chloride, absorption of light by 
(Getman), A., ii, 412. 
chlorite (Levi), A., ii, 567. 
hydride (Ephraim and Michel), A., 
ii, 58. 

structure of (Bijvoet and Kaks- 
sen), A., ii, 569. 

hydroxide, heats of neutralisation of 
(Richards and Rowe), A., ii, 
425. 

neutralisation of pbenylstibinic 
acids by (Schmidt), A., i, 482. 
nitrate, solubility of, in ammonia 
(Davis, Olmstiad, and Lund* 
strum), A., ii, 56. 

n- and iso-Lithobilisnie acids, and their 
derivatives (Borsche and Hallwabs), 
A., i, 1160. 

Lithooholic aoid, methyl ester (Borsche 
and Hallwass), A., i, 1159. 

Lithospermum crythrorhizon, colouring 
matter from the roots of (Majima and 
Kuroda), A., i, 946. 

Liver, function of the (Delprat ami 
Whipple), A., i, 86 \ (Pelican and 
Whipple), A., i, 490. 
fat exchange in the (Lombroso), A., 
i, 702. 

spacial separation of glycogen and 
diastase in the cells of (Lesser), A., 
i, 195. 

basal metabolism and utilisation of 
protein in diseases of (Auu and 
Means), A., i, 193. 
yellow atrophy of (Kahn and Bar- 
sky), A., i, 969. 

embryouic, glycogen formation in 
(Aron), A., i, 702. 

Liver oil, detection of, with sulphuric 
acid (Drummond and Watson), A., 
ii, 665. 

Loellingite, crystal structure of (Hug- 
gins), A., ii, 651. 

Loranthaoe®, constituents of some 
(Wester), A., i, 208. 

Lubricating oils. See under Oils. 

Lubrication, boundary, in relation to 
chemical constitution (Doubleday), 
T., 2875. 

Lucerne (alfalfa), proteinsof (Osborne, 
Wakeman, and Leavenworth), 
A., i, 99. 

water-soluble constituents of (Os- 
borne, Wakeman, and Leaven- 
worth), A., i, 1104. 
hay, nitrogen compounds in (Miller), 
A., i, 414. 

' Luc if erase, specificity of (Harney), A., 
i, 299. 
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Luciferin, specificity of (Harvey), A., 
i, 299. 

Lumbang oil (West and Montes), A., 
i, 95. 

Luminesoeuce by flame excitation 
(Howes), A., ii, 335 ; (Nichols 
and Wilber), A., ii, 806. 
inorganic {Tiede and Richter), A., 
ii, 216. 

of metallic oxides (Nichols and 
WiLUElt), A. ii, 105. 
of incandescent solids (Nichols and 
How m, A., ii. 597. 

Ltings, chemistry of the (Sammartino), 
A., i, 296, 1089. 

Lung stones (Scherer), A., i, 966. 
Lupeol, identity of xanthosterol with 
(ULtEe), A., l, 826. 

Lupines, effect of nitiogenous fertilisers 
on the alkaloids in (Vogel and 
Weber), A., i, 798. 

Lupinus a l bus, effect of cocaine on the 
growth of (Macht and Livingston), 
A., i) 798. 

Lutecium, atomic number of (Urbain), 
A., ii, 505, 

Z-series spectrum of (Dauviluer), 
A., ii, 463. 

Luteooohaltio chloride. See Hexam- 
mmocobaltic chloride under Cobalt. 
Lythium salicaria , constituents of 
(Zellner), A., i, 799. 


M. 

Magnesium, arc spectrum of (Foote, 
Meggers, and Mohler), A., ii, 4 ; 
(Hemsalkch and de Gramont), 
A., ii, 411. 

effect of electric fields on the spectrum 
of (de Gramont and Uemsalecii), 
A., ii, 243. 

electromotive properties of (Beck), 
A., ii, 545. 

isotopes of (Dempster), A., ii, 417. 

Magnesium alloys, heat of formation of 
(Biltz and Hohorst), A., ii, 850. 
with cadmium (Guillet), A., ii, 
570. 

with mercury, thermal analysis of 
(Beck), A., ii, 545. 
equilibrium of ammonia with 
(Loomis), A., ii, 294. 

Masuesium salts, distribution of, in 
blood (Kramer and Tisdall), A., i, 
1087. 

Magnesium dihydrogen orthantimonate 
(Obajdin), A., ii, 501. 
carbonate, formation of, from the 
oxide (Hedvall and Hecbergek)» 
A., ii, 766. 


Magnesium perchlorate, preparation an 
properties of, and its use as * a 
drying agent (Willaiid and Smith), 
A., ii, 850. 

haloids, compounds of ammonia with 
(Biltz and HOttig), A., ii, 59. 

nitrate, equilibrium of, with sodium 
nitrate and water, and magnesium 
sulphate and water (Jackman and 
Browne), T., 694. 

silicide, preparation of, and its de- 
composition (Schwarz and Kon- 
rad), A., ii, 846. 

sulphate, equilibrium of ammonium 
and potassium sulphates, water 
and (Weston), T., 1223. 
equilibrium of magnesium nitrate, 
water and (Jackman and 

Browne), T., 694. 
pharmacology of (Ferrara), A., i, 
500. 

sulphide, preparation of, pure, and its 
phosphorescence (Tiede and 

Richter), A., ii, 215, 247. 
rare earth phosphors of (Tiede and 
Schleede), A., ii, 769. 

Magnesium organic compounds, use of, 
in syntheses (Hepworth), A , i, 


electrolysis of (Kondyrev), A., i, 
1128. 

action of cupric chloride vith 
(Turner), A., i, 23. 
action of, on glutaronitrile (Bruyl- 
ants), A., i, 531. 

action of, on nitriles (Baerts), A., i, 
817. 

with olefines (Krestinski), A., i, 
1128. 

with pyridine (Spaod), A., i, 859. 
reactions of (GarcIa Banijs and 
Pascual Vila), A., i, 734, 
alkyl haloids, action of halogen de- 
rivatives of ethane and methane on 
(Binaghi), A., i, 1002. 
alkyl and aryl haloids, action *>f 
iodoform on (Oddo and Binaghi), 
A.,i, 313. 

allyl bromide, action of dichloroethyl 
ether on (Lespibau), A., i, 619. 
cyanide, and its complex silver salts 
(Fichter and Suter), A., i, 
532. 


ethyl bromide, action of, with ethyl 
chloropropionatos (Moureu aiid 
Barrett), A., i, 4. 
methyl bromide, action of, with 
phenylacetonitrile (Rondou), A., 
l, 934. 

phenyl bromide, action of thallous 
bromide on (D. and A. E. Goddard), 
T., 259. 
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Magnesium detection, estimation, and 
separation 

detection of, with 8-hydroxyquinone 
(Mornbr), A., ii, 659. 
detection of, in presence of man- 
ganese and phosphoric acid (Pint- 
gotti), A., ii, 85. 

estimation of, colorimetrically (Ham- 
mett and Adams), A., ii, 587 ; 
(Briggs; Denis), A., ii, 659. 
estimation of, in nickel (Chalupny 
and Brxisch), A., ii, 227. 
estimation of, volumetrically, in 
potassium salts (Vl'rtheim), A., ii, 
870. 

estimation of, and separation from 
alkalis (Borgstrom), A., ii, 659. 

Hagnetio field, effect of s, on catalysis 
by ions (Garner and Jackman), T., 
1298. 

Magnetism and constitution of atoms 
(Weiss), A., ii, 23. 

relation between atomic structure and 
(Cabrera ; Oxley), A., ii, 409. 

Maise, constituents of the pollen of 
(Anderson and Kulp), A., i, 
508. 

effect of aluminium and iron salts on 
growth of (Arndt), A., i, 1103. 
absorption of calcium chloride by the 
roots of (Redfern), A., i, 614. 
proteins in (Showalter and Carr), 
A., i, 1103. 

Maise oil, chemical composition of 
(Baughman and Jamieson), A., i, 
414. 

M&laehite-green-leueoiulphonic acid, 
ararosaniline salt (Wieland and 
cheuing), A., i, 58. 

Maleio acid, preparation of (Downs), 
A., i, 984. 

action of muscle enzymes on (Dakin), 
A., i, 792. 

calcium salt, crystallography and 
optical properties of (Wherry and 
Hann), A., i, 716. 
methyl ester, alkaline hydrolysis of 
(Skrabal and Raith), A., ii, 434. 

Malle acid, formation of (Weiss and 
Downs), A., i, 622. 
impure form of, in Crassulaceae (Franz- 
en and Ostxrtag), A., i, 1223. 
excretion of (Tomita), A., i, 301. 

d-Malio acid (Freudenbero and 
Brauns), A., i, 628. 

/•Malic acid, activation of racemic acid 
by (McKenzie and Walker), T., 
349. 

Malic aoid, hydroxy-. See Succinic 
acid, aminohydroxy-. 
nitro-, and its salts (Lachman), A., 
i, 107. 


Malo&amide, tamitroso-, derivatives of 
(Rendall and Whitelxy), T., 2110. 

Malonanilide, amino- (Rendall and 
Whiteley), T., 2119. 
wonitroso-, ethers of (Rendall and 
Whiteley), T., 2115. 

Malon-^-bromoanilido, mono-, and di- 
chloro-, and chlorobromo- (West), 
T. t 2201. 

Malondibensylamide, wonitroso-, ethers 
of (Rendall and Whiteley), T., 
2118. 

Malondiethylamide, chlorobromo- 
(West), T., 2201. 

Malondimothylamide, dtchloro-, and 
chlorobromo- (West), T., 2202. 
ivonitroso-, ethers of (Rendall and 
Whiteley), T., 2116. 

Malonhydrasidip acid, potassium ethyl 
ester and benzylidene derivative (Cur- 
tius and Sieber), A., i, 723. 

Malonic acid, diethyl ester, reaction of 
8. -dichlorodimethyl ether with (Dox 
and Yoder), A., i, 429. 
and its substituted derivatives, de- 
composition velocity of (Ber- 
noulli and Jakubowicz), A., ii, 
40 ; (Jakubowicz), A., ii, 301. 
sodium derivative, condensation of, 
with ethyl muconate (Farmer), 
T., 2015. 

alkyl derivatives, conversion of, into 
a-amino-acids (Curtius and 
Sieber), A., i, 721. 
esteis, condensation of, with aro- 
matic amidines (Dox and Yoder), 
A.,i, 874. 

Malonic aoid, halogen derivatives, quan- 
titative reduction of, by hydriodic 
acid (West), T., 2196. 
bromo-derivatives, absorption spectra 
of derivatives of (Graham and 
Macbeth), T., 1109. 
esters, action of hydrazine on (Hirst 
and Macbeth), T., 904. 
mono-, and di-chloro*, methyl esters 
(Hirst and Macbeth), T., 2177. 
ethyl esters, preparation of (Mac- 
beth), T., 1120. 

Malonmethylanilide, bromo-, and chloro- 
(West), T., 2199. 

Malonmethylbromoanilide, brorao- 
(Wkst), T., 2199. 

Malonodi-Saocnaphthylamide (Fleisch- 
er and Schranz), A., i, 1143. 

Malononitrile, dibromo-, dichloro-, and 
rfiiodo- (OtT and LOpmann), A., i, 
643. 

Malontetrabensylamide, bromo-, and 
mono- and di-chloro- (West), T., 2200. 

Malontetrabromophenylamide, bromo- 
(West), T., 2200. 
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M»lo»tetraph»n,Umide > ' bromo-, and 
chloro. (West), T., 2189. 

Halt, diastatic action of, and its pre- 
parations (Lecoq), A , i, 312 ; 
(DuchI&ek), A., i, 974. 
proteolytic enzymes of (Lundin), A., 
i, 959. 

Maltaie (Willstatter and Steibelt), 
A., i, 306. 

removal of, from adsorbed substances 
( W ILL8TATTEB and Kuhn), A., i, 
288. 

action of arsenic compounds on (Bona, 
Airila, and Lasnitzki), A., i, 
959. 

non-identity of a-glucosidase and 
(Willstatter and Steibelt), A., 
i, 282. 

genesis of, in plants (Palladin and 
Popov), A., i, 614. 
in blood (Compton), A., i, 392. 
of dog’s serum (Compton), A., i, 
1087. 

Maltose, action of ozone on pore solu- 
tions of (Schonebaum), A., i, 921. 

Z-Mandelamlde, preparation and racemis- 
ation of (McKenzie and Smith), T., 
1863. 

Mandelio aoid, tetra-acetyl glucose esters 
(Barker, Nageli, ana Smirnov), 
A., i, 253. 

Manganates. See uoder Manganese. 

Manganese, preparation of (Fujida- 
yashi). A., ii, 647. 
spectra of (CataiAn), A., ii, 726. 
Rontgen-ray spectrum of (Duane and 
Fricke), A., ii, 804. 

Manganese alloys, electrochemistry of 
(Tammann and Vaders), A , ii, 380. 

Manganese eompounds in flowers (Wes- 
ter), A., i, 309. 

in the leaves of plants (Bertrand and 
Rosenblatt), A., i, 411. 
in young and old leaves (Jadin and 
A»truc)„A., i, 1098. 
role of, in plants (McHargub), A., i, 
906. 

in higher plants (Bertrand and 
Rosenblatt), A., i, 95. 
in seeds (Wester), A., i, 93. 

Manganese dioxide, coagulation of sols 
of (Ganguly and Dhar), A., ii, 
829. 

adsorption of iron hydroxide by 
precipitates of (Gbloso), A., ii, 
689. 

nsenfi in the catalytic oxidation Of 
ammonia (Piggot), A., ii, 142. 
alkali Misdates (Tutton), A., ii, 505. 
tungstate (Smith), A., ii, 774. 
Manganous sulphide, green, prepara- 
tion of (Hahn), A., ii, 380. 


Manganese 

Manganates, velocity of reaction be- 
tween formic acid and (Holluta), 
A., ii, 700. 

Permanganates, mechanism of the 
redaction of (Holluta), A., ii, 700, 
771. 

Manganites, preparation and pro- 
perties of (Sarkar and Dhar), A., 
ii, 898. 

Manganese organic compounds . 
Mangani-acetio and -bensoio aeids, 
complex salts of (Weinland and 
Fischer), A., i, 421. 

Manganese detection, estimation, and 
separation * 

detection of (Ditz), A., ii, 229. 
detection of, by oxidation to perman- 
ganate (Heslinga), A., ii, 689. 
estimation of (Huber ; Sarkar and 
Dhar ; Nicolardot, Gbloso, and 
Reglade), A., ii, 898 ; (Winkler), 
A., ii, 589 ; (Minovici and Kollo), 
A., ii, 787. 

estimation of, colorimetrically, in 
steel and alloys (Heslinga), A., ii, 
660. 

separation of, from iron (Carub), A., 
ii, 88. 

Manganites. See under Manganese. 

Mangiferin .(euxanthogen), and its deriv- 
atives (Gortkr), A., i, 933. 

Mannanase (Maykda), A., i, 694. 

Mannitol, action of boric acid on (Dubm- 
say), A., i, 1110. 

constitution and rotation of com- 
pounds of, with boric acid and 
sodium hydroxide (Gilmoub), T., 
1333. 

Mannitolphosphorio acid, iron salt 
(Farbenfabriken vurm. F. Bayer 
& Co.), A., i, 631. 

Z-Mannohepturonic aoid, and its lactone, 
derivatives of (K iliani and Wingler), 


A., i, 321. 

Mannose, preparation of (Clark), A., i, 


433. 

Mannrial experiments, with aluminium 
and iron B&lts (Arndt), A., i, 1103. 
with silicic acid (Uemmebmann and 
Wirssmann), A., i, 1108. 

Maple, Korean. See Acer ginnala. 

Marble, corrosion of, by plant roots 
(Chemin), A., i, 94. 

Marcasite, crystalline structure of (Hug- 
gins), A., il,^ 651. 

Ifitettaaite, heat of transformation of, 
into pearlite (Yamada), A., ii, 475. 

Matrine, constitution of (KgxdO, 
Kish i, and Araki), A., i, 269. 

Matter, enantiomorphwm of (Con- 
delli), A., i, 410. 
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Mechanics, statistical, relation between, 
aud thermodynamics (Tolman), A., 
ii, 257. 

Xeconie acid, estimation of, in opium 
(Annett and Bose), A., ii, 791. 

Medicago falcata, yellow pigment from 
flowers of, and its transformation by 
oxydases (Jonesco), A., i, 1224. 

Melamine, trfoyano-, and its salts (Ma- 
delung and Keen), A., i, 440. 

Melampyrum arvense , aucubin and 
melampyritol from (B ridel and 
Braecke), A., i, 799. 
aucubin and sucrose in the seeds of 
(Bridel and Braecke), A,, i, 209. 

Melanin from pyrrole ( Rond on i), A., i, 
64. 

Melanin aeids, formation of, from 
organic compounds (Adler and 
Wiechowski), A., i, 1170. 
physiological action of (Adler and 
Wiechowski), A., i, 498. 

Melanovanadite (Lindgrkn), A., ii, 155 ; 
(Lindgrbn, Hamilton and Palache), 
A., ii, 305. 

Meleagris gallipavo (turkey), enzymes 
of the fat of (Hepburn), A., i, 196. 

Melilites, natural and synthetic (Bud- 
dington), A., ii, 155. 

Mellitic aeid (Philippi; Philippi and 
Rie; Philippi andTHELEN; Philippi, 
Seka, and Froesohl ; Philippi, 
Skka, and Robinson), A., i, 837. 

Melting point, relation of boiling point 
to (Lorenz and Herz), A., ii, 
739. 

relation between boiling point, critical 
temperature, and (Prud’homme), 
A., ii, 349. 

of aliphatic-aromatic ketones (Ma- 
jima, Nagaoka, and Tamada), A., 
i, 257 

Melting point determinations (Heike), 
A., ii, 25. 

apparatus for ( Uytenbog a ari), A., ii, 
471. 

Melting point tubes* use of, as reaction 
vessels (Fuchs), A., ii, 759. 

Membranes, collodion, anomalous os- 
mosis through (Loeb), A., ii, 742. 
de Hasn’s,for electro-osmosis (Praub- 
nitz), A., ii, 114. 

Mentha aquatira t oil from (Kremers), 
A., l, 848. 

Menthane, cyano- (Luck), A., i, 44. 

Menthanealdehyde (LAok), A., i, 44. 

Menthansoarboxylio aoid, and its potass- 
ium salt (LtfoK), A., i, 44. 

Menthane glycol, chlorohydrin of (De- 
t<euf), A., i, 327. 

Menthol, preparation of (Smith and 
Penfold), A., i, 81. 


7-Menthol, derivatives of (LficK), A., i, 
44. 

Menthone, preparation of (Smith and 
Penfold), A., i, 81. 
oxidation of, by ferric chloride (Asa- 
hina and Mituhori), A., i, 667. 

Menthylssmioarbaside (Neighbors, 
Foster, Clark, Miller, and Bailey), 
A., i, 881. 

Mercaptane, action of chloropicrin with 
(RAy and Das), T., 323. 

2-Mercapto-l-p-iodophenyl-6-methyl- 
bensiminasole, and its derivatives 
(Jacobsen), A., i, 691. 

2- Mercapto-5-methylthiazole, and its 
metallio salts and their use in vul- 
canisation (Buuni and Romani), A., 
i, 755. 

3- Mercapto-l :4-naphthaqninone, 
2-ammo-, acetyl derivative, and its 
^-methyl ether (Fries and Kerkow), 
A., i, 578. 

Mero&pturic aoid, formation of, during 
the ingestion of proteins (Kapf- 
hammer), A., i, 293. 

Meroerisation, heat developed in (Bar- 
ratt and Lewis), A., i, 526. 

Mercuriale vivace. See Mcrcurialis 
perennis. 

Mercurialis perennis , content and dis- 
tribution of sugars in (Gillot), A., i, 
1101 . 

Mercury, atomic weight of (BrOnsted 
and v. Heve8y), A., ii, 645. 
absorption and spectrum of the vapour 
of (McLennan, Ainslie, and CalE ; 
Franck and Grotrian), A., ii, 728. 
arc spectrum of (Procopiu), A., ii, 
600. 

continuous spectrum of the vapour of 
(Child), A., ii, 676. 
fluorescence spectrum of (van der 
Lingen and Wood), A., ii, 245 ; 
(van der Lingen), A., ii, 643. 
series spectrum of (Seeliger), A., ii, 
17. 

stability of the luminous discharge in 
(Gibson and Noyes), A., ii, 812, 
vapour, electrodeloss discharge in 
(Robertson), A., ii, 609. 
separation of isotopes of (Bronstkd, 
and v. Hevesy), A., ii, 149 ; (Mul- 
liken and Harkins), A., ii, 295. 
critical constants of (Weber), A., ii, 
645, 769. 

density and surface tension of (Hog- 
ness), A., ii, 29. 

velocity of vaporisation of (Yolmer 
and Estermann), A., ii, 193. 
decomposition of hydrogen molecules 
by (Cario and Franck), A., ii, 
809. 



ii. 1184 


INDEX OP SUBJECTa 


Mercury, solution of metals in (Skaupy), 
A., ii, 297 ; (Tammann and Jand- 
er), A., ii, 825. 

reduction of ferric salts by (McCJay 
and Anderson), A., ii, 217. 
reduction of vanadic acid by (McCay 
and Anderson), A., ii, 530. 

Mercury alloys (amalgams), use of in 
volumetric analysis (Kikuchi), A., 
ii, 519, 721 ; (Kan$), A.,ii, 529, 721. 
with alkali metals, relative densities 
of (Bain and Withrow), A. , ii, 145. 
with aluniinium, electromotive proper- 
ties of (MOller and Holzl), A., ii, 
341. 

with cadmium, use of, in analysis 
(Kan6), A., ii, 529. 
with calcium, electrolytic preparation 
of (Neuhausen), A., ii, 643. 
with copper (Paal and Steyer), A., 
ii, 446. 

with lead, estimation of lead in (Mel- 
lon and Reinhard), A., ii, 787 ; 
(Mellon), A., ii, 870. 
with magnesium, thermal analysis of 
(Beck), A., ii, 645. 
equilibrium of ammonia with 
(Loomis), A., ii, 294. 
with silver, preparation of (Muller 
and Honig), A., ii, 500. 
with sodium, electrochemistry of 
(Richards and Conant), A., ii, 
340. 

with thallium (Richards and Smyth), 
A., ii, 341. 

Mercury compounds, lecture experiment 
to show the antiseptic action of 
(Joachimoglu), A., ii, 211. 

Mercury salts, physiological action of 
(Salant and Klkitman), A., i, 794. 

Mercury perchlorate, electrometric ti- 
trations with (Kolthoff), A., ii, 
655. 

chlorides, action of sulphur dioxide on 
(Stewart and wardlaw), T., 
1481. 

oxychlorides (Toda), A., ii, 769. 
Mercuric chloride, compound of 
pyridinehetaine and (Oassella 
& Co.), A.,i, 860. 
poisoning. See Poisoning, 
oxide, catalytic influence of oxides 
on the decomposition of (Kendall 
and Fuchs), A., ii, 147. 
sulphide, complex compound of 
mercuric acetate and (Miolati), 
A., i, 982. 

Mercury organic compounds (Rossi), 
A., i, 605; (Mamkli), A., i, 695, 
1082; (Mameli and Mameli-Man- 
nessier), A., i, 1080 ; (Mameli and 
Oocconi), A., i, 1083, 


Mercurv organic compounds with di- 
hyarobenzofurans (Adams, Roman, 
and Sperry), A., i, 946. 

with hydroxybenzaldehydes (Henry 
and Sharp), T., 1055, 

with nitroanilines (Kharasoh, Lom- 
men, and Jacobsohn), A., i, 603. 

dialkyls, preparation of (Marvel and 
Gould), A., i, 329. 

8:3'-diethyldithienyl (Steinkopf and 
Hbrold), A., i, 850. 

mercnptide nitrites, and their deriv- 
atives (RAy), T., 1281. 

2:4 ^'^'-Mranitrodibenzyl (Khar- 

asch), A., i, 190. 

oo'-dmitrodiphenyl (Wibaut and 
Jurgens), A., i, 694. 

2:4 :6 :2^4':6'-^eanitrodiphenyl 
(Kharasch), A., i, 190. 

oxycyanide, explosion of (Merck), 
A., i, 640. 

o:o f - Mercury -bis -p* nitroanilino 
(Kharasch, Lommen, and Jacob- 
sohn), A., i, 603. 

Mercurio cyanide, equilibrium of 
ammonia with (Brinkley), A., i, 
724. 

Merouri-compounds (Kharasch), A., 
i, 188, 189; (Kharasch and 

Jacobsohn), A., i, 189. 

Mercuriacetic acids, phenol deriv- 
atives (Mameli), A., i, 695. 

Merouriflfcaminoasobensene acetate 
(Yecchiotti), A., i, 478. 

Mcrcuribensoic acid, o-chloro-, n- 
butyl ester (Whitmore and Middle- 
ton), A., i, 889. 

o-Morouribis-jo-nitrobonsoic acid, 
esters of (Whitmore and Middle- 
ton), A., i. 889. 

MerouridioarboxyUc acids, esters, 
preparation and hydrolysis of 
(Schoeller and Scurauth), A., i, 
605. 

Mercuridimetbylaniline, o nitro- 
^-chloro- (Kharasch and Jacob- 
sohn), A., i, 189. 

1: l-Mercuridimethylenebii-l:2-diby- 
drobcnsofuran (Adams, Roman, 
and Spehry), A ,i, 947. 

Merourietbylanilino, p-nitro*o-chloro- 
(Kharasch and Jacobsohn), A., i, 
189. 

MerourModides of alkaloids (Fran- 
gois and Blanc), A., i, 851. 

Mercurlmethylaniline, nitrochloro- 
derivatives (Kharasch and Jacob- 
sohn), A., i, 189. 

Mercurimetbyl- l&dihydrobonso- 
furan, 1-broino-, 1-chloro-, and 
1-iodo- (Adams, Roman, and 
Sperry), A., i, 947. 
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Mercury organic compounds 
Mecnrinitroanilinss, chloro- (Khar- 
asch, Lommen, and Jacobsohn), 
A., i, 603. 

Mercuri-p-nitrobenzoic acid, o-chloro- 
and o-hydroxy-, derivatives of 
(Whitmore and Middleion), A., 
i, 888. 

Mercurinitrophenols, chloro- (Raiziss 
and Proskouriakoff), A., i, 604. 
Merouri-o-nitrophenoxide, hydroxy-, 
sodium (Raiziss and Proskouria- 
koff), A., i, 604. 

Mcrcuri-2-nitroresorcinol, 4-chloro- 
( Raiziss and Proskouriakoff), 
A., i, 604. 

Mercuri-6-nitrosalicylic acid, 3-chloro- 
( Raiziss and Proskouriakoff), 
A., i, 604. 

Mercuriphcnoxide,2-nitro-4-hydroxy-, 
sodium (Schamberg, Raiziss, and 
Kolmer), A., i, 891. 

Mercury estimation and separation : — 
estimation of, in ores (Heinzelmann), 
A., ii, 162. 

estimation of, in pills (Francois), 
A., ii, 87. 

separation of, from silver salts (Kolt- 
hoff), A., ii, 160. 

Mercury cathode. See Cathode. 

Mercury eleotrode. See Electrodes. 

Mesityl oxide, chlorohydrin. See iso- 
Jlutyl methyl ketone, a-chloro-0-hydr- 
oxy-. 

Mesitylene, additive compound of tetr*- 
chlorophthalic anhydride and (Pfeif- 
fer and Flater), A., i, 341. 

Afcsochcctopterus Taylori, constituents 
of the tube of (Berkeley), A., i, 
400, 493. 

Mesohydry (Oddo), A., ii, 367. 

Mesothorium, chemical properties of 
(Yovanovitch), A., ii, 712. 

Mesoxalio acid, sodium salt and hydr- 
azones of (Chattaway and Harris), 
T., 2706. 

Mesoxamide, oxime of. See Malon- 
amide, isonitroso*. 

Metabolism, effect of radiothorium on 
(Miyadbra), A., i, 966. 
effect of putrefaction products ou 
(Hijikata), A., i, 496. 
effect of injectiou of sulphur on 
(Meyer-Bisoh and Basch), A., i, 
83. 

inalcaptonuria (Gibson and Howard), 
A., l, 401. 

basal, in underweight children (Blunt, 
Nelson, and Oleson), A., i, 83. 
in menstruation (Wiltshire), A., 
i, 395. 

calcium (Rosemann), A., i, 1210. 


Metabolism of calcium and phosphoric 
acid (Bluhdorn), A., i, 83* 
carbohydrate (Elias and Sammar- 
tino), A., i, 86 ; (Hewitt and be 
Souza), A., i, 395; (Elias and 
Weiss ,* Neuwirth), A., i, 485. 
effect of light on (Pincusskn), A., i, 
1088. 

in diabetes (Allen and ’Wishart), 
A., i, 893) ; (Wagner and 
Parnas), A., i, 965. 
effect of simultaneous injection of 
adrenaline and pilocarpine on 
(Vogel and Bornstein), A., i, 
895. 

chloride, during the menstrual period 
(Eisenhardt and Schaefer), A., 
i, 83. 

chlorine, in tuberculosis (Boenheim), 
A., i, 1092. 

creatinine, effect of the thyroid on 
(Schenk), A., i, 1212. 
endogenous, in tissues (Mitchell, 
Nevens, and Kendall). A., i, 897. 
nitrogen, of higher plants (Chibnall), 
A., i, 1225. 

nucleic acid, effect of Rontgen rays 
on (Pincussen and Momferratos- 
Floros), A., i, 395. 
nuclein (Rother), A., i, 292. 
of phosphorus in tetany (Elias and 
Spiegel), A., i, 401. 
of pigments (Fromholdt and Ner- 
sessov), A., i, 387, 404. 
purine (Kikuchi), A., i, 698. 
influence of food ingestion on (Rosa), 
A., i, 194. 

respiratory ( Burger ; Pedotti; Ash- 
er and Koda ; Asher and 
Doubler), A., i, 286. 
in glycoemia (Bornstein and 
Muller), A., i, 392 ; (Bornstein 
and Holm), A., i, 890. 
of inorganic salts (Gross and Under- 
hill), A., i, 1210. 

of sugars, intermediary (Staub), A., 

i, 83. 

sulphnr (Lewis and Root), A., i, 
487 ; (Lewis, McGinty, and Root), 
A., i, 1088. 

Metacholeiterol, preparation and pro- 
perties of (Lifschutz), A., i, 541. 

Metallic alloys. See Alloys, 
carbonyls (Mond and Wallis), T.,29. 
action of nitric oxide on (Mond and 
Wallis), T., 82. 

chlorides, dissociation of, in aqueous 
solutions (GOnther-Schulze), A., 

ii, 765. 

compounds, possible existence of, as 
vapour (Eucken and Neumann), 
A., ii, 567. 
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Metallic conductivity in relation to 
electromotive force (Tammann), A. , 
ii, 255. 

haloids, complex, determination of 
crystal structure of, by means of 
Rontgen rays (Scherrer and 
Stoll), A., ii, 514. 
hydrides (Ephraim and Michel), 
A., ii, 58. 

gaseous, preparation of (Paneth, 
JOHANNSEN, and MaTTHIEs ; 

Paneth, Mattiiies, and 
ScHMiDr-HEBBEL), A., ii, 383. 
hydroxides, constitution of (Tie- 
mann), A., ii, 53. 

peptisation of (Chatterji and 
Dhar), A., ii, 206, 627. 
oxides formation of, from hydroxides 
(H. and U. v. Euler), A., ii, 831. 
Rontgen-ray spectra of (Hedval), 
A., ii, 80C. 

luminescence of, sublimed in the 
electric arc (Nichols and Wil- 
ber), A., ii, 105. 

isomerism of (AppLEBEYand Reid), 
T., 2129 

hydrated (Weiser), A., ii, 575, 853. 
catalytic decomposition of (Taylor 
and Hulett ; Kendall and 
Fuchs), A., ii, 646. 
salts, refractive index of (Limans), 
A., ii, 173. 

molten, molecular refraction of 
(Meyer and Heck), A., ii, 329. 
absorption of light by (George), A. , 
ii, 806. 

crystalline particles in solutions of, 
visible in the Tyndall cone 
(Traube and Klein), A., ii, 201. 
electrolytic dissociation of, in 
solution and in fused and solid 
stateB (Rabinowitsch), A., ii, 
186, 187, 188. 

mixed, electrolysis of (Creutz- 
feldt), A., ii, 347. 
and theit mixtures, electrical con- 
ductivity of, in molten condition 
(Benrath and Drekopf), A., ii, 
109. 

temperature of the vapour from 
boiling solutions of (Harker), 
A., ii, 26. 

vapour pressure of (v. Wartenberg 
and Sohulz), A., ii, 146; (v. 
Wartenberg and Bosss), A., ii, 
739. 

vapour pressure of saturated solu- 
tions of (Edgar and Swan), A., 
ii, 349. 

vapour pressure curves of ammonia 
. with solutions of (Davis, Olm- 
stkad, and Lund8Trum),A.,u,49. 


Metallio salts, solubility of, in aqueous 
ethyl alcohol and water (Tread- 
well), A., ii, 31. 
fused (Herz), A., ii, 116, 739. 
thermal expansion of solutions of 
(Meyer), A., ii, 787. 
adsorption of, by metal surfaces (v. 
Euler and Zimmerlund), A., ii, 
822. 

preparation of gels of (Charitsch- 
kov), A., ii, 827. 

complex coloured, grouping of atoms 
in (Wells), A., ii, 464. 
sparingly soluble solid, reaction 
affinity in systems of (Br5nsted), 
A., ii, 132. 

double decomposition of, and its 
geometrical representation (Jan- 
eckk), A., ii, 427. 
reactions of, with dimethyldithiol- 
ethylene (Morgan and Ledbury), 
T., 2882. 

additive compounds of organic bases 
with (Peters), A., i, 48. 
action of solutions of, on the heart 
(Cate ; Zondek), A., i, 296. 
selenides, preparation of (Moser and 
Doctor), A., ii, 46. 
sulphides, solubility of (Weigel), A., 
ii, 644. 

used in metallurgy, specific heat of 
(Born em ann and Hengstkn- 
berg), A., ii, 613. 

tellurides, preparation of (Moser and 
Ertl), A., ii, 48. 

vapours, thermal ionisation of (Tol- 
man), A., ii, 18. 

Metallo-albumins, toxicity of (Ariola), 
A., i, 500. 

Metals, constitution of (Kraus), A., ii, 

5 66 . 

vacuum spark spectra of (Carter), 
A., ii, 599. 

electromotive behaviour of (Dhar), 
A., ii, 20. 

allotropy and electromotive behaviour 
of (Smits), A., ii, 110. 
electrolytic deposition of (Kling and 
Lassieur), A., ii, 587. 
cathodic deposition of, on aluminium 
and chromium (Kyropoulos), A., 
ii, 22. , 

thermo-electric force, entropy, and 
specific heat of, at high temperatures 
(Latimer), A., ii, 814. 
crystal structure of (Hull), A., ii, 
624 ; (Haughton and Ford), A., ii, 
825. 

impurities between the crystallites of 
(Tammann), A., ii, 602. 
mechanical properties of (Quillet and 
Cournot), A., ii, 261. 
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Metals, increase in the size of grain 
of. formed from powdered material 
(Sauerwald), A., ii, 740. 
solubility of, in acids (Prins), A., ii. 
488. 

diffusion in. in the solid state (Siro- 
vioirand Cartooeti), A., ii, 571. 
diffusion and cementation of (Sirovich 
and Cartoceti), A., ii, 68. 
ionic equilibria on the surfaces of (v. 
Euler, Hkdelius, and Zimmer- 
lund), A., ii, 251. 

adsorption of metallic salts on the 
surface of (v. Euler and Zimmek- 
lund), A., ii, 822. 

reactions on the surfaces of (Huff), 
A. , ii, 368. 

corrosion of, influence of protective 
colloids on (Friend and Vallance), 
T., 466.. 

passivity of (Evans; Gillib), A., ii, 
814. 

behaviour of, as catalysts (Sandon- 
nini), A., ii, 557. 

catalytic oxidation by means of 
(Karczag), A., ii, 42. 
velocity of the action of oxygen, 
hydrogen sulphide, and the halogens 
on (Tammann and Koster), A., ii, 
831. 

action of nitric acid on (Banerji and 
Dhar), A., ii, 756. 
compounds of proteins with (Bene- 
dicenti and Rebello-Alves), A., 

, . ii, 683. 

action of, on toxins .(Erdstein and 
F&rth), A., i. 90. 

deflagrated, positive ray analysis of 
the gases given off by (Thomson), 
A., u, 665. 

dissolved in mercury, molecular con- 
dition of (Skaupy), A., ii, 297. 
affinity of, for each other (Tam- 
mann and Jander), A., ii, 825. 
powdered, toxicity of (Ariola), A., i, 
500. 

bearing, estimation of tin in (NAgel), 
A., ii, 721. 

precipitation of, by hydrogen sulphide 
(Smith), A., ii, 620. 
estimation of guses ui (Simons), A. t ii, 
719. 

Metal wires, hard drawn, structure of 
(Ettisch, PolAnyi, and Weishen- 
rerg), A., ii, 201. 

Meteoric iron from Texas and California 
(Merrill), A., ii, 451, 452. 

Meteorite, the Annaheim (Johnston 
and Ellsworth), A., ii, 300. 
the Pitts (MoCallir), A., ii, 806. 
the Strathmore, composition of (Me- 
Lintock and Ennos), A., ii, 861. 


MethaBmoglobin, absorption spectra of, 
and its transformation into oxy haemo- 
globin (Quagliabiello), A., i, 888. 
Kethanalsulphurons acid. See Sulphi- 

formin. 

Methane, preparation of (Obmann), A., 
i, 2. 

action of ozone on (Wheeler and 
Blair), A., i, 1105. 
ignition of mixtures of atmospheric 
air and (Mason and Wheeler), T., 
2079. 

synthesis of the polyacetic acids of 
(Ingold and Perren), T., 1414:? 
(Inoold and Nickolls), T., 1688. 
estimation of, in small quantities 
(Murmann), A., ii, 591. 

Methane, bromolnnitro- (Schmidt, 
BartholomS, and Lubke), A., i, 
820. 

chloro-derivatives, antiseptic action of 
(JOACHIMOGLU), A., i, 304. 
halogen derivatives, action of, on 
magnesium alkyl compounds 
(Binaghi), A., i, 1002. 
telmnitrO’ (Schmidt, Schumacher, 
Bajen, and Wagner), A., i, 
733. 

action of triphenylhydrazine on 
(Goldschmidt and Renn), A., i, 
478. 

Methanedisulphonie acid, amino-, copper 
and nickel salts (Del(spine and De- 
mars), A., i, 923. 

Methanetetra-aoetic acid, and its salts 
and derivatives, and w-eyano-, ethyl 
ester (Ingold and Nickolls), T., 
1645. 

Methanetriacetic acid, preparation of, 
and its esters (Ingold and Perren), 
T., 1414. 

Methenylbis-2:4-dimethylpyrrole- 

3-carboxylic acid, ethyl ester 
(Kuster, Weber, Maurer, 
Niemann, Sciilack, Schlayer- 
bach, and Willig), A., i, 858. 
hydrochloride (Fischer and Zer- 
weck). A., i, 758. 

Methoxide, sodium, action of, on benzo- 
phenone chloride and benzylidene 
chloride (Mackenzie), T., 1695. 
4-Methoxyaoetophenone, 3-hydroxy-. 

See woAcetovanillone. 
2-Methoxy-5-aldehydobensoic acid, and 
its derivatives (Wayne and Cohen), 
T., 1022. 

2 -Me thoxy anthraquinone • 1 -carboxylic 
acid (Bradshaw and Perkin), T., 
917. 

2 Methoxyanthraquinone-l-glyoxylic 

acid, methyl ester (Bradshaw and 
Perkin), T., 917. 
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S-o-Xethoxybenzeneazoglyoxaline 

(Pummsb.ee, Binapfl, Bittkek, and 
SCHUEGRAF), A., i, 1198. 

2-o'-Methoxybenxeneaxo-l:8-naphtha- 
•ultam-4-sulphonio acid, and its 
potassium salt (Konig and Keil), A., 
1 , 823. 

ft'-Xethoxybenzil, 2-hydroxy- (Schon- 
beiig and Khaemer), A., i, 664. 

Methoxybenzoic acids, amino-, and nitro- 
(Froklicher and Cohen), T., 1652. 

4-Methoxybenzonitrile, 3-nitro- (Mat- 
taak), A., i, 251. 

4- Methoxybenzophenone-4'-arsinic acid 

(Lewis and Chketham), A., i, 187. 

0-4'-Hetlioxybenzoylbenzoic acid, pre- 
paration of, and its salts (Orndorff 
and Kelley), A., i, 831. 

4'-Methoxybenzoylbexizoin (Greene and 
Robinson), T., 2189. 

y-4-Methoxybenzoyl-j8-phenylethyl- 
methylmalonio acid, and y-bromo-, 
methyl esters (Kohler), A., i, 552. 

Kethoxybenzyl bromides, isomeiic, pre- 
paration and properties of (Lapwokth 
and Shoesmith), T., 1391. 

^Methoxybenzylcinnamic acids, and 
their anilides (Ingold and Perren), 
T., 2386. 

5- p-Methoxybenzylideneaxninoacenaph- 
tbene (Fleischer and Schranz), A., 
i, 1143. 

0 -Xethoxybenzylideneanthranilic acid 

(Ekeley, Rogers, and Swisher), A., 
i, 935. 

^-Methoxybenzyl methyl ketone, deriv- 
atives of (Le Bkazidec), A., i, 456. 

5-Methoxy-2-ben*yl-2-methyltetrahy- 
droforan (Helferich and Gkiirke), 
A., i, 10. 

o- and ^-Methoxy /8 bromo-a-allylpropyl- 
benzene (Schmid r, Bartholom&, 
and LtJBKE), A., i, 827 

i>-Methoxy-3-bromo-a-ethoxypropyl- 
btnzene (S.ciimidt, BartholomE, and 
Lubke), A., i, 827. 

jB-Xethoxy-a-bromomercuri-£-;?-meth* 
oxyphenylpropionic acid, ethyl ester 
(ScuKAUi h and Geller), A., i, 
1126. 

£-Xethoxy- o-bromomercuri-3 phenyl- 
propionic acid (ScHitAurn and 
Geller), A., i, 1125. 

/LMethoxy-a-bromomercurhsovaleric 
acid, ethyl ester (Schuauih and 
Geller), A., i, 1125. 

o- and p-Xethoxy-0-bromo-a-methoxy- 
propylbenzene (Schmidt, Bartholo- 
mA, and LUbke), A., i, 827. 

a -P‘ Xethoxybromoph enyl -0-hy droxy - 
propylamine. See Anefcholealkamine, 
bromo-. 


£ -Methoxy bn tyr oaitrile (Bbuylants), 
A., i, 924. 

6-Methoxy-2yyy -fnchloro-A«-propenyl- 
quinoline-4- carboxylic acid (Halber- 

kann), A., i, 175. 

4- Xetboxycinnamio aoid, 3-amino-, and 

3-hydroxy- (Mauthneb), A., i, 
936. 

o-amino-3-hydroxy-, a-benzoyl deriv- 
atives (Spath and Lang), A., i, 568. 

p- Methoxy cinnamyl aloohol (Karrbu 
and Horlachkr), A., i, 825. 

^-Methoxycinnamylidenemalonio acid 
(Higginbotham and Lapwoiith), T., 
2828. 

5- Xethoxydihydrindone, 6-hydroxy-, 

and its phenylhydrazone (v. Konek 
and SzamIr), A., i, 459. 

a-Xethoxydihydro-o-anethole, 0-nitro- 
(Sciimidt, Schumacher, Bajen, and 
Wagner), A., i, 733. 

7 -Xethoxy-7 : 12- dihydr o -y ben zophen- 
arsazine (Lewis and Hamilton), 
A., i, 188. 

a- Methoxy dihy dr of sosafrole, 0-nitro- 

(Schmidt, Schumacher, Bajen, and 
Wagner), A., i, 733. 

2'-Methoxy-5:5'-dimethylbenzil, 2-liydr- 
oxy- (SCHONBERG and K HAEM Ell), 
A., i, 663. 

2-Methoxy-4:6dimethylbenzoic acid 

(v. Auwers and Saurwein), A., i, 
1032. 

5- Methoxydioxindole, and its diacetyl 
derivative (Halberkann), A., i, 
172. 

4 / -Methoxydiphenylamine, 2:4 -dinitro* 
(Blom), A., i, 28. 

6- Methoxy-2 :3- diphenylquinoline- 
4-carboxylic acid (Halberkann), A., 
i, 175. 

6-Methoxy'2-(2 / )furylquinoline-4-carb- 
oxylic aoid (Halberkann), A., i, 175. 

Methoxy- 2-hydroxydistyryl ketones, and 

their derivatives (Buck and Heil- 
bkon), T., 1097. 

3 / -Methoxy-4'-hydroxy-2-styrylbenzo- 
pyrylium chloride (Buck and Heil- 
bron), T., 1208. 

6-Methoxyindole, and its picrate (Ker- 
mack, Perkin, and Robinson), T., 
1879. 

6-Methoxyindole-3-aldehyde (Kermaok, 
Perkin, and Robinson), T., 1882. 

6-Methoxyi&dole-2-oarboxydimethyl- 
aeetalylmethylamide (Kkrmack, 
Perkin, and Robinson), 

10-Methoxyindophenazine (Halber- 
kann), A., i, 173. i 1 

0 • Methoxy-a-iodomeronri-/8-jp-moiaioxy- 
phenylpropionic add, ethyl 1 ester 
(Schrauth and Geller), A., i, 1126. 
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5-Methoxyisatin, and its derivatives 
(Halberkann), A., i, 172. 

5- Methoxy *2-ketodihydroindole-3- oarb- 
oxylio acid, 3-hydroxy-, ethyl ester, 
and its diacetyl derivative (Halber- 
kann), A., i, 172. 

6- Methoxy-2-kcto-l :2-dihydroquinoline- 
4-earboxylic acid (Halberkann), A., 
i, 175. 

11 Mcthoxy-3-keto-4-methyl -3 :4-di- 
hydro-4-carboline (Kermack, Perkin, 
and Robinson), T., 1889. 

ll-Methoxy-5*keto-4-methyl-4:5-di- 
hydroindolOdiazine( 1 :4) (Kermack, 
Perkin, and Robinson), T., 1890. 

5-Methoxy-l-ketotetrahydronaphthal- 
ene3-sulphenic acid, sodium salt 
(Fuchs and Stix), A., i, 451. 

Methoxy 1 groups, apparatus for estima- 
tion of (Gumming), A., ii, 232. 

5- Methoxymandelic acid, 2-amino- 

(Halberkann), A., i, 172. 

Methoxy-pmenthan-8-ol, bromo- 

(Schmidt, BartholomS, and LObke), 
A., i, 827. 

0-Methoxy-/3^-methoxybromophenyl- 
propionic acid, a-amino- (Sohrauth 
and Geller), A., 1126. 

jS-Xetkoxy-^-p-methoxyphenylpropionic 
acid, a-amino-, and a-iodo-, and ethyl 
ester of the latter (Schbavth and 
Geller), A., i, 1126. 

4- Methoxy-3-methylbenzylideneanthr- 
anilio acid (Ekeley, Rogers, and 
Swisher), A m i, 935. 

6- Methoxy-4-methyl-2 3-diketoooum- 
aran (Schonberg and Kraemer), 
A., i, 664. 

5- Methoxy 9-methyl- 7-ethyl-4: 5 -di- 
hydrourio acid, 4-hydroxy- (Biltz and 
Heidrich), A., i, 883. 

7- Methoxy-4methyl-l-hydrindone, 
hydrazones of (v. Auwers, Hilliger, 
and Wulf), A., i, 1193. 

(6 T) -Methoxy- 1 -methylindole -2- carb - 
oxylio acid (Kermack, Perkin, and 
Robinson), T., 1881. 

4Methoxy-5-methylphcnylarsinic acid, 
and 3-nitro- (Christiansen), A., i, 
1203. 

1 -Methoxy-3-me thylci/cfopropane - 1 : 2- 
dicarboxylic aoid (Ingold), T m 2604. 

5- Methoxy-2-methyl-2-propyltetra- 
hydrofuran ( Helferich and Gehrkb), 
A., i, 9. 

6- Methoxy-2-methylquinoline -4-oarh • 
oxylic aoid (Halberkann), A., i, 
175. 

5-Methoxy- 3 -me thylsnlphone - 1 - phenyl - 
1:2:4- triaiole (Fromm, Kayser, 

Brxegleb, and FdHRENBAcn), A., i, 
378. 


0-Methoxy-2-methyltetrahydropyran 

(Helferich and Malkomes), A., i, 
431. 

2-Methoxvnaphthalene, bromo- and 
chloro-derivatives (Franzen and 
Stauble), A., i, 450. 

Me thoxynaphthaleneaxobeniene-4'- 
arsinio acids, 1 -amino- (Jacobs and 
HeIDKLRKRGER), A., i, 74. 

5 - Methoxy - 1 : 4-naph thaqninone, 2:3 -rf t- 
bromo-8-hydroxy- (Wheeler and 
Andrews), A., i, 354. 

Methoxynaphthoie acids, and amino-, 
and nitro- (Froelicher and Cohen), 
T., 1656. 

9-Methoxy-lO-phenanthryl peroxide 
(Goldschmidt and Schmidt), A., i, 
1150. 

2-Methoxy-p-phenetidine, 3:5-dinitro- 
(Revebdin and Roethlisberger), 
A., i, 538. 

4-Methoxypbenylaostic aoid, 3 -hydroxy- 
(Sl’ATH and Langk), A., i, 569. 

4-Methoxyphenylarsinic acid, 3-amino-, 
acetyl derivative, and 3-nitro- 
(Christiansen), A., i, 1203. 

6-Methoxy-3- [phenyl-(4'-areinic acid)- 
azo]-phenoxyacetic acid, 4-amino-, 
and its salts (Jacobs and Heidel- 
berger), A., i, 75. 

4-m-Methoxyphenylglyoxaline, 2:4 -di- 
amino-, and its salts (Pummerer, 
Binapfl, Bittner, and Schuegraf), 
A., i, 1198. 

2- Methoxyphenyl iodomethyl ketone, 

4-hydroxy- (Sonn and Falkenheim), 
A., i, 1164. 

?n-Mitboxypbenylmethylbydraiinc, pre- 
paration of (Kermack, Perkin, and 
Robinson), T., 1880. 

5Methoxy-2-phenyl-2-methyltetra- 
hydrofnran (Helferich and Gehrke), 
A., i, 9. 

3- Methoxyphenyloctoic acid, 2-hydroxy- 
(Majima and Takayama), A., i, 
263. 

Mcthoxyphenylpropanone. See ^-Meth- 
oxybenzyl methyl ketone. 

3-Methoxy-jS-phenylpropionic acid, 

a-amino-, and a-bromo-, and their 
derivatives (Schrauth and Gel- 
ler), A., i, 1125. 

0-2-hydroxy-, and its derivatives 
(Langley and Adams), A., i, 1154. 

4 Methoxyphenylpyruvio acid, 3-hydr- 
o\y- (Spath and Lang), A., i, 566. 

6-Methoxy-2-phenylquinoline-4-carb- 
oxylic aoid, 5-amino-, and 5-nitro- 
(Halberkann), A., i, 174. 

8-Methoxy-2phenyltetrahydroquinol- 
ine-4-carboxylic aoid (Zuckmayer), 
A., i, 574. 
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6 -Methcxyquinoline, 5 : 8 -diaraino-, 
8-amino-5-hydroxy-, and 5:8-^'- 
hydroxy- (Jacobs and Heidel- 
berqer), A., i, 671. 

7 • Methoxy quinoline , 3-chloro- (Ker- 
mack, Perkin, and Robinson), T., 
1888. 

6-Methoxyquinoline-2:4-dicarboxylic 
acid, and its salts (Halberkann), 
A., i, 174. 

$ Methoxy quinoline 2: 3: 4- tricarboxylic 
acid (Halberkann), A., i, 174. 

6*Methoxy-9-rubanone, and its salts 
(Eabb, Kindlek, and Wagner), 
A., i, 362. 

6'-Methoxy-9-rubatoxanone, and its 
salts (Rabe, Kindler, and Wagner), 
A., i, 861. 

Xethoxystearic acid, bromo-, methyl 
ester (Schmidt, Bartholom^, aud 
Lubkk), A., i, 827. 

3'- aud 4'-Methoxy-2-ityrylben«opyryl- 
ium chlorides (Buck and Heilbron), 
T., 1206. 

Msthoxy tetrabydronapbthalenes , brom o - 
(Schmidt, BartholomE, and Lubke), 
A., i, 827. 

2-Methoxy-ar-tetrahydronaphthalenes, 

amino-, bromoaimno-, nitro-, and 
nitroamino-, and their derivatives 
(SCHROETER, SVANOE, ElNBRCK, 

Geller, and Riebensahm), A., i, 128. 

2-Methoxy*ar-tetrahydronaphthalene- 
8 -sulpbonic acid (Schroeter, Svanoe, 
Einbeck, Geller, and Riebensahm), 
A., i, 127. 

Methoxytetrapyridineferritetrachloro- 
ferratc, hydroxy- (Weinland and 
Kibbling), A., i, 364. 

Methoxytetrapyridineferritetrathio- 
cyanatoferrate, liydroxy- (Weinland 
and Kissling), A., i, 365. 

2* and 4-Methoxytoluoyl chlorides 
(Mautbner), A, i, 457. 

2- aud 4-liethoxytolyl ethyl ketones 
(Mauthner), A., i, 457. 

a-(o-Xethoxy-7n*tolyl)-napbtbylamine, 
/3-hydroxy- ( Wahl ana Lantz), A. , i, 
823. 

3 . Me thoxyif ovaleric aoid, o-amino-, and 
a-bromo-, and ethyl eater of the latter 
(Schrauth and Geller), A., i, 1125. 

1-Methoxyxanthone, 4-chloro- (Eckert 
and Endler), A., i, 941. 

Methyl alcohol, preparation of (Traun’s 
Forschungblaboratorium), A., 
i, 622. 

purification of, with sodium hypo- 
chlorite (Menzies), T., 2787. 
equilibrium of carbon disulphide with 
(McKblvy and Simpson), A., ii, 
271. 


Methyl alcohol, equilibrium, in the 
system, water and (Pushjn awfc 
Glagoleva), T., 2813. ' 

reaction of water and, with heated 
copper (Christiansen), A., i, 3. 
poisoning. See Poisoning, 
toxicity of (v. Euler), A., i, 90. 
fate of, in the animal organism (Pohl), 
A., i, 498. 

detection of (Hamalainen), A., ii,723. 
estimation of, aud its occurrence iu 
the body (Jansch), A., ii, 232. 

Methyl group!, reactivity of, in hetero- 
cyclic bases (Mills and Smith), T., 
2724. 

Methyl iodide, interaction of potassium 
plumbite and (Drug®), A., i, 616. 
selenate (Meyer and Wagner), A., i, 
620. 

Methylabietin (Ruzicka and Meyer), 
A., i, 830. 

0- Methyl-3*acetylsuccinio acid, plienyl- 
hydrazone (Fischer and Herrmann), 
A., i, 1054. 

10-Methylacridinium chloride, 3 :6-di- 
ammo- ( trypafijLiin ) (Thieme), 
A., i, 59. 

and its condensation with form- 
aldehyde (Cassella & Co.), 
A., i, 276. 

arsenical compounds of (Benda), 
A., i, 888. 

Methylal, rihbromo- (Feist), A., i, 912. 

a-Methylallyl alcohol. See A*-Buten- 
7-0I. 

Methylamide, rftcyano- (Madelung and 
Kern), A., i, 439. 

Methylamine chlorite (Levi), A., i, 627. 

4-Methylaminobensonitrile, 3-nitro- 
(Mattaar), A., i,-251. 

Methylaminobisdimethylacetal (Keii- 
mack, Perkin, and Robinson), T., 
1886. 

4-Methylamino-5-carboxyben*eneaio- 
benzene-4'arsinio acid, and its 
sodium salts (Jacobs and Heidel- 
berger), A., i, 75. 

1- Methylamino*4 a 8 dicarbometboxy- 
hydrazinomethane (Diels and Klein- 
feller), A., i, 1195. 

6 - Me thylamino* 5- ethylaminouraeil, and 
its derivatives (Biltz and Hbidrich), 
A., 1 , 883. 

4-3-Methylaminoethylglyoxaline, physi- 
ological action of (Dale and Dudley), 
A., i, 403. 

6 - Methy lamlno- 6 • foray lethylamino - 
uracil (Biltz and Heidrich), A., i, 
383. 

6-Methylamino-5-foraylmethylamino- 
l:3*dimethyluracil (Biltz and Heid- 
rich), A., i, 384. t . 
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6 -M*thylamiao 6-formylmethylamino- 
8 -methyluracil (Biltz and Bulow), 
A., i, 383. 

6-Methylamino-5-formylmethylamino- 

- uracil (Biltz and BOlow), A., i, 
382. 

jP-Methylaminophenol (Society of 
Chemical Industry in Basle), A., i, 
31. 

u-Methylaminopropiophenone, and its 
hydrochloride and derivatives (Man- 
nioh and Heilner), A., i, 351, 371. 

Methylammonium chloride, action of 
dicyanodiamide with (Werner and 
Bell), T., 1790. 

ruthenipentabromide (Gu'i bier and 
Krauss), A., i, 16. 

Xethyl-Ati-amylenylearbinol (Helfeil- 
ich and Malkomrs), A., i, 131. 

He thy 1 A^-amylenyl ketone, and its 
semicarbazone (Helferich and Mal- 
komes), A., i, 431. 

a-M*thylamylpiperidinium iodide 
(Leonard), A., i, 363. 

Methylanhydropicrorocellin (Forster 
and Saville), T., 821. 

Methylaniline hydrochloride, conversion 
of, into toluidine hydrochloride 
(Beckmann, Corrbns, and Lie- 
sche), A., i, 535. 

hydroferrocyanide (Cummino), T., 
1296. 

4-Xethylanilinobenionitrile, 3-nitro- 
(Mattaar), A., i, 252. 

o-4'-Methylamlino-p-methylbensophen- 
one, o-2'-nitro- (Mayer and Freund), 
A., i, 867. 

Methyl-m-aniaidine, preparation of 
(Kermack, Perkin, and Robinson), 
T., 1880. 

2- Methylanthraquinone, 5 :6: 7:8 -tetra- 
chloro-, and 5:6:7:8-Je£racliloro- 
1 -nitro- (Farbwerke vorm. Meis- 
ter, Lucius, A Bruning), A., i, 
179. 

3 - Methv lan thraquinone , 1:5- and 1:8- 
dihydroxy- (Eder and Widmeh) A., 
i, 260. 

8 -Methylanthraquinone, 1 :4-dthydroxy-. 
See Shikazarin. 

o; 2'- Methylanthraquinon yl- 1 '-amino- 
bensoylbensene (Mayer and Freund), 
A., i, 866. 

8 -Methyl-aj3-anthraquiaonylw0Oxa«ole 
(Farbwerke, yorm. Keister, 
Lucius, A Bruning), A., i, 179. 

;)-Methylatropic acid, ;8j8-dtchloro* (v. 
Auwers and JOliohek), A., i, 842. 

4- Methylaiobemene, 4'-iodo- (Jacob- 
sen), A., i, 590. 

Methylhenaanthronee (Mayer and 
Sieglitz), A., i, 740, 743. 


4- MethylbeMophenoae-4'-areenio!i« 
oxide and -4-aninio acid (Lewis and 

Cheetham), A., i, 187. 

Methylbenioxasole, 2-hydroxy- 

(Skraup and Moser), A., i, 575. 

1- Methylbenithiasole ethiodide (Mills), 
T., 460. 

5- Metbylbenzthiazole, and its ethiodide 
(Mills and Braunholtz), T., 1492. 

Methylbenzthiazolei, l-thio(- (Romani), 
A., i, 467. 

2- Xethylbenzthiaxolenylbenzothiasolyl- 
methane (Mills), T., 465. 

6- (5-Methylbenzthiazolyl)quinoline , 
(Fogert and Meyer), A., i, 869. 

Methylbenaylglyoxime, nickel com- 
pound (Ponzio), A., i, 18. 

l-Methyl-a-bromoethylbenienes (v. 
Auwers and Kolligs), A., ii, 176. 

1-Xetbyl-a-bromopropylbenzenes (v. 
Auwers and Kolligs), A., ii, 176. 

Methylq/dobntana (Demjanov and 
Dojarenko), A., i, 996. 

0-Methylbutane, a5-tfibromo-87-di- 
hydroxy- (Staudinger, Munt- 
wyler, and Kupfer), A., i, 979. 

£ - Methylbutane- ay-dioarboxylio aeid, 
a/8-cftcyano-, ethyl ester (Hope and 
Sheldon), T., 2229. 

7- Methylbutane-/96-dicarboxylio acid, 

/87-rf»cyaiio-, ethyl ester (Hope and 
Sheldon), T., 2232. 

0-Methylbutan-jB-ol, a-bromo- (Four- 
neau and Puyal), A., i, 639. 

3- Xethylcyc/obntan*l-one-8*aoetie aeid, 
etlijl ester, and its p-nitrophenyl- 
hydrazone (Ingold), T., 1151. 

7- Methyl- AP-butene, *-bromo- (Staud- 
inger, Kreis, and Schilt), A., i, 
978. 

p-y- Methyl- A Abutenylguaiacol (Staud- 
inger, Kreis, and Schilt), A., i, 
978. 

7- Methyl- AP-butenylmalonie aoid, and 
its ethyl ester (Staudinger, Kreis, 
and Schilt), A., i, 978. 

^-7-Methyl*A/3-butenylveratrole (Staud- 
inger, Kreis, and Schilt), A., i, 978. 

7-Methyl-Aa-bntinene(isopr<^6nyJacefyf- 
ene), preparation and derivative* of 
(Schbibler and Fischer), A., 1,1109. 

7-Methyl- A*-butinen-7-ol, preparation 
and derivatives of (Scheiblbr and 
Fischer), A., i, 1108. 

0 -Kethyl-0 • tert . -bntylaor aldehyde, and 
its semicarbazone (Locquin and Wou- 
seng), A., i, 711. 

jS-Hethyl-zS-lcrl. -butylacrylic aeid (Loc* 
quin and Wouseng), A., i, 711. 

7-Methvl-7-^rt.-bu^ylallyl aloohol, and 
its allophanate (Locquin and Wou- 
seng), A n i, 711. 
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0-Methyl- Aa-butylene, formation of, 
from iaoamyl alcohol (Puyal), A., i, 
617. 

0- Methyl-AP-bntylene sulphide (Calin- 
gaert), A., i, 421. 

Methyl^. • butylethinylcarbinol, and its 
allophanate (Locquin and Wouseng), 
A., i, 618. 

Methyls, -butylethylcarbinol, and its 
allophanate (Locquin and Wouseng), 
A., i, 618. 

Methyl-^ butylvinylearbinol, and its 

allophanate (Locquin and Wouseng), 
A., i, 710. 

a-Methylbutyric acid, 0-bromo-, pre- 
paration of (Johansson and Hao- 
man), A., i, 426. 

fc-Methyl-0-butyrolactone, preparation 
of (Johansson and Hagman), A., i, 
426. 

1- Methyl-4-carboline, 8-chloro- (Ker- 
mack, Perkin, and Robinson), T., 
1886. 

Methyloarhonatoaoetonitrile (Sonn and 
"Palkenheim), A., i, 1164. 
Hethylcarbonato-a-amino-tt-butyric acid 
(Curtius and Sibber), A., i, 723. 
&-Xethylearbonato-l:3dimethylc2/cZo> 
buten-4-one*3- carboxylic acid, ethyl 
ester (Dieckmann and Wittmann), 
A., i. 1166. 

Methyloarbonatophenylalanine (Cun- 
tius and Sieber), A., i, 722. 
»-Methylearbonatoresacetophenone 

(Sonn and Falkenheim), A., i, 
1164. 

Methylohavioole, ultra-violet absorption 
spectrum of (Durrans), A., ii, 6. 

a- 1 -Methyl-1 -rftchl oromethyl- A 2 b -cydo- 
hexadiene-A 4 -propionic aoid, and 

4-hydroxy-, and their ethyl esters 
(v. Auwers and Ziegler), A., i, 
189. 

1 • Methyl- 1- tfnchloromethy \-A* 5 -cy do - 
hexadien-4*ol-4-acetio acid, and its 
ethyl ester (v. Auwers and Julicher), 
A., i, 842. 

1 -Methyl- 1-d ichloromethy 1- A 8:5 -ci/cZo - 
hexadien-4-one, b-mono - and 8:5- di- 
bromo- (v, Auwers and Ziegler), 
A., i, 146. 

l-Methyl-l -frichloromethyl* A *-*- cyclo - 
hezadlen-4-one, and 3 - mono - and 3:5- 
di-chloro-, and their derivatives 
(v. Auwers and Julicher), A., i, 
841. 

1 -Methyl- l-ch'chloromethylcycfohexan- 
4-one, 2:8:5:64efrabromo- (v. Auwers 
and Ziegler), A., i, 145. 
l-Methyl-l-£nchloromethylq/cfohexan- 
4-on« $ 2:8:5:6-fc$rachloro* (v. Auwers 
and JAlicher), A., i, 843. 


1 -Methyl- 1 -cftchloromethyl- A 9 -cycfo- 
hexen-4-one, 5:6-(fo'bromo- (v. Auwers 
and Ziegler), A., i, 145. 

1 -Methyl-l-^ichioromethyl-4-methyl- 
ene- A 2 5 -r^cZohexadiene, and 3:5 -dt- 
broino- (v. Auwers and JiIlioher), 
A., i, 842. 

Methyluoohondodendrine, and its deriv- 
atives (Faltis and Neumann), A,, i, 
570. 

a-Methyloinnamaldehyde, m- and 

jp-nitro* (Heller, Lauth, and Buch- 
waldt), A., i, 348. 

6-Methylcoumaran-2-one, synthesis of, 
and its derivatives (Mameli), A., i, 
669. 

6-Methylcoumarin (Ponndorf), A., i, 

666 . 

Methyh'socrotylcarbinol, and its acetyl 
derivative (Krbstinhki), A., i, 1129. 
Methyldeoxybenzoin-2:2'-dicarboxylic 
acid (Ruggli and Meyer), A., i, 844. 
to -Me thyldibenzofnlvene, 2 : 7 -eftbromo- 
(Sirglitz and Jassoy), A., i, 821. 

5- (or 5 '-)Methyl-2:2'-diethylthiocyanine 
iodide (Mills), T., 463. 

5 -Methyl-2- 1 diethylthio&ocyanine 
iodide (Braunholtz and Mills), T., 
2007. 

1 -Methyl-1 :2- dihydrobenzofnran, and 

1-iodo- (Adams, Roman, and Sperry), 
A., i, 948. 

O-Methyl^o-a-dihydrodemethylscopol- 
ine, and its salts (Hess and Wahl), 
A., i, 866. 

Methyldihydronaphthalene-2-ixnino- 
ox&zolidine, and its salt9 (Takeda 
and Kuroda), A., i, 275. 
ft-Methyldihydropalmatine (Spath and 
Lang), A., i, 168. 

JV-Methyldihydroquinicine hydrochlor- 
ide (Heidelberger and Jacobs), A., 
i, 673. 

d- and l - A'-Methyldihydroquinicinol, 
and their derivatives (Heidelberger 
and Jacobs), A., i, 674. 
Methyl-a0-dimethyl-a-propenylcarbinol 
(Krestinski), A., i, 1131. 

( 9 - Me thyl-iV- dimethyl tyrosine, ethyl 

ester (Kakrer, Gisler, Horlacher, 
Locher, Madeb, and Thomann), A., 
i, 814. 

G> -Methyl -A r -dimethyltyrosinol (Kar- 

rer, Gisler, Horlacher, Looker, 
Mader, and Thomann), A., i, 814. 
3-Methyldiphenyl, 4-amino-, and its 
derivatives (Pummerer, Binapfl, 
Bittner, and Schuegraf), A;, i, 
1197. 

4'-Methyldiphenyl ether, 2-amino-, and 
2-nitro- (Mayer and Kriegbr), A., i, 
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4'-Methyldiphenylamine, 5-iodo-2- 

amino-, and 5-iodo-2-nitro- (Jacob- 
sen), A., i, 591. 

6-Methyldiphenylamine, 2-amino- 

4 '-hydroxy- (Jacobsen), A., i, 
592. 

4'-iodo-2-amino-, and its derivatives 
(Jacobsen), A., i, 590. 

5-Methyldiphenyleneoxide (Mater and 
Krieoer), A., i, 747. 

2-Methyldixanthone, and its derivatives 
(v. dem Knesebbck and Ullmann), 
A.,i,360. 

Methylene iodide, action of aluminium 
with (Thomas), A., i, 330. 

Methylenebis-d:8:5:6-£elrohydrozybenz- 
ene (Mukkrji), T., 549. 

Methylene-blue, diffusion of in organic 
solvents (Loews), A., ii, 354. 
bleaching of, by yeast (Kumagawa), 
A., i, 306. 

reduction of, by the enzymes of muscle 
(Ahlgren), A., i, 792. 
estimation of (Kikuchi), A., ii, 
721. 

MethylenecycZobutane, derivatives of 
(Dkmjanov and Dojarenko), A., i, 
1009. 

Methylenecamphor, hydroxy-, reduction 
products of (Kupe and Schmid), A., i, 
1041. 

Methylenecamphor-a-aminocamphor 

(Kupe and Schmid), A., ii, 604. 

Methylenedi-;>chlorodiphenyldiureth- 
ane (Datta aud Chatterjee), A., i, 
816. 

Methyleneeitrio aoid, preparation of 
(Gastaldi), A., i, 809. 

Methylenediamine stannichloride 

(Drucr;, A., i, 639. 

Methylenedicarbamic acid, esters 
(Datta and Chatterjee), A., i, 816. 

Methylenedi^rachloro-anaphthyldi- 
urethane (Datta and Chatterjee), 
A., l, 816. 

6:6'Methylenedi-(2-methylquinoline- 
4-carboxylio acid) (Borsche and 
Meyer), A., i, 53. 

3:4'-Methylenedioxybenzoylben*oin 
(Greene and Robinson), T., 2190. 

3':4'-Methylenedioxybenzoylbenzoin, 
and 6'-nitro- (Greene and Robinson), 
T., 2190. 

3:4-Methylenedioxybenzylideneglycine 
(Scheibler and Baumgarten), A., i, 
656. 

8':4'-Methylenedioxy-2-benzylidene- 
l hydrindone, 6' amino-, and 6'-nitro- 
(Ahmit and Robinson), T., 830. 

3:4-Methylenedioxy-0-bromo-a-ethoxy- 
propylbenzene (Schmidt, Bartho- 
lomE, and Lubke), A., i, 827. 

CXXII. ii. 


3 :4-Methylenedioxy-0-bromo* 
a-methoxypropylbenaene (Sen midt, 
BartholomE, and Lubke), A., i, 827. 

3 ' :4'- Methylenedioxy-2-hydr oxydistyryl 
ketone (Buck and Reilbron), T., 
1099. 

6;7-Methylenedioxy-2:3-indenoquinol- 
ine», and their derivatives (Armit 
and Robinson), T., 832. 

6 : 7-Methylenedioxy-2: 3(3-ketoindeno) 
(l:2)-quinoline, and its methosulphate 
(Armit and Robinson), T., 835. 

a • Methylenedioxyphenylmethy 1- jB -by dr • 
oxypropylamine. See A'-Methylwo- 
safrolealkamme. 

4-Methylenedioxyphenyl-5-methyl- 
oxazolidone (Takeda and Kuroda), 
A., i, 273. 

a-3:4-Methylenedioxyphenyl-3-methyl- 
A a -penten-3'Ol ?-one, and its acetate 
(Scheibler and Fischer), A.,i, 1110. 

3':4'-Methylenedioxy-2-styrylbfnzo- 
pyrylinm chloride (Buck and Heil- 
jiiion), T., 1209. 

6.6 / -Methylenedi-(2 phenylquinoline* 
4-oarboxylio acid) (Borsche and 
Meyer), A., i, 53. 

1 l'-Methylenedipyrrolidine (Puto- 
chin), A., i, 1176. 

Methylethylallylamine, and its oxide, 
and their salts (MeisenheIMER and 
Lohsner), A., i, 813. 

7-Methyl -9-ethyldeoxyurie acid, and its 
salts (Biltz and Bulow), A., i, 382. 

9-Methyl-7-ethyldeoxyuric acid, and its 
salts (Biltz and Heidrich), A., i, 383. 

cZ-A r -Methyl - O-ethyldihydrocupreicinol 
(Heidelberger and Jacobs), A., i, 
674. 

9 -Methyl-7- ethyl-4: 6 -dihydrourio aoid, 

4 .5-ddiydroxy- (Biltz and Heidrich), 
A., i, 383. 

7* Methyl- 7-ethyl-a-dinaphthaxanthen, 

oxidation of, and 6:9-<2ihydroxy- 
(Sen-Gupta and Tucker), T. t 563. 

Methylethyldi-n-propylarzonium iodide 
(Sieinkopf, Donat, and Jaeger), 
A., i, 995. 

0-Methyl-0-ethylglutaric acid, methyl 
ester (Dickens, Ron, and Thorpe), 
T., 1503. 

Methylethylisohexyloarbinol, and its 
allophanate (Locquin andWousRNG), 
A., i, 617. 

Methyl ethyl ketone, condensation of, 
in presence of calcium carbide (Becker 
and Thorpe), T., 1303. 

Methylethylnonyloarbinol (Locquin 
aud Wouseng), A., i, 617. 

Methylethylcyc/opentamethylenearzon- 
ium iodide (Steinkopf, Donat, and 
Jaeger), A., i, 996. 

52 
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l-Methyl-l-ethylei/cfopentane-S: 4-dione 

(Dickens, Ron, and TuoitrE), T., 
1508. 

1- MethyM*ethylci/c/( 3 pentane- 3 : 4 -dione- 
2 : 5 -dicarboxylio acid, methyl ester, 
and its denvatives (Dickens, Kon, 
and Thorpe), T., 1503. 

7 - Methyl* 7 -ethylpentan-i 8 -one, and its 
semicarbazone (Nybergh), A. , i, 802. 

Methylethylpropylamine, and its oxide, 
and their salts (Meisenheimer and 
Bernhard), A., i, 813. 

5-Methyl- 1 - ethyl* 2-isopropy lci/rio ■ 
hexanol. See Ethylmenthol. 

5-Methyl-l*ethylpyrazole, 3-chloro-, and 
its ethobronnde, and 3-chloro-4-biomo- 
(Rojahn), A., i, 1184. 

5-Methyl- l-ethylpyraaol-8-one, and 
bromo- (Rojahn), A., i, 1184. 

8- Methyl-5- ethylpyridazinone -5 -carb- 
oxylic aoid, and its ethyl ester (Gault 
and Salomon), A., i, 873. 

2- Methyl~4-ethylqainoline, and its salts 
(Knoevenagel and Bahr), A., i, 
751. 

Methylethylsulphine-jp-toluenesulph- 
onylimine (Mann and Pope), T., 
1053. 

2-Methyl 2-e thyl tetrahydrofur an, 

5-hydroxy- (H elferich and Gehrke), 
A., i, 9. 

7-Methyl-9-ethyl-8-thiourio acids 

(Biltz and Bulow), A., i, 382. 

9- Methyl-7-ethyl-8-thiouric acids 

(Biltz and Heidrich), A., i, 382. 

9-Methyl-7-ethylurio acid (Biltz and 
Heidrich), A., i, 383. 

Methyltfoeugenol, ultra-violet absorption 
spectrum of (Durrans), A., ii, 7. 

Methylwoeugenolalkamine, and its salts 
(Takeda and Kuroda), A., i, 274. 

Methylwoeugenol-2-imino- oxazolidine , 
ana its salts (Takeda and Kuroda), 
A., i, 274. 

9-Methylfluorene, 2.7-<fibromo-9-hydr- 
oxy-, and 9-chloro-2:7-rfibromo* 
(Sieglitz and Jassoy), A., i, 821. 

Methylformoxyhsemin (Kuster and 
Gerlach), A., i, 597. 

7 -Methylfructoside (Menzies), T., 2238. 

Methylfuran-8-carboxylic acid, brorao- 
2-hydroxy-, and its acetate (Asahina 
and Kuwada), A,, i, 1047. 

Methylforforaldehyde, and hydroxy-, 
detection of, as phloroglucides (Tado- 
kobo), A., ii, 236. 

a-Methylglucosidase, action of arsenic 
compounds on (Rona, Airila, and 
Lasnitzki), A., i, 959. 

jS-Methylplucoside, and its triacetyl 
derivative, sulphate compounds of 
(Ohle), A., i, 987. 


Methylglucoside-f-bromohjrdrin, tri- 
acetate of (Wrede), A., i, 226. 

/3-Methylglutaoonio acid, a-cyano-, ethyl 
ester, and its methyl homologues, and 
their action with ammonia and usitli 
water (Hope), T., 2216. 

j3-Methylglataconio aoids, ethyl esters, 
and their derivatives (Feist and 
Breueii), A., i, 521. 

8-Methylglutaric acid, a-mono» aud 
aa-di- bromo-, and a-mono- and aa - 
cfo'-hydroxy-, and «-iodo-, and their 
salts aud derivatives (Ingold), T., 
2684. 

aj 8 -dtcyano-, ethyl ester, preparation 
of (Hope and Sheldon), T., 2226. 

2-Methylglyoxaline, bromo- derivatives, 
and their salts, and 4-bromo-5-nitro- 
(Light and Pyman), T., 2626. 

2-Methylglyoxaline 5-sulphonic aoid, 
4-bromo- (Light and Pyman), T., 
2629. 

Methylglyoxime, compounds of potass- 
ium aud sodium hydrogen sulphites 
with (Gastaldi and Braunizkr), A., 
i, 627. 

Methylglyoxime, amino-, and its salts 
and derivatives (Ponzio and Rug- 
geri), A., i, 629. 

cliloro-, nickel compound (Ponzio), 
A., i, 18. 

Methylguanidine, preparation of 
(Werner and Bell), T., 1790. 

Methylhmmatin (Kuster), A., i, 884. 

7-Methylheptaldehyde, 7 -hydroxy- (Hel- 
ferich aud Gehrke), A., i, 9. 

l-Methylhexahydropyridine-8*carb- 

oxylicacid, methyl ester ( Wolff - 
enstein), A., i, 365. 
and its methiodide (Merck), A., i, 
949. 

methohaloids of (Wolffenstein), 
A., i, 950. 

7-Methyl-rc-hexaldehyde, 7 -hydroxy-, 
and its methylsemiacetal (Helferich 
and Gehrke), A., i, 9. 

Methylcyc/ohexane, physical constants 
of (Timmermans, van der Horst, 
and Onnes), A., ii, 258. 

e-Methylhexane, a chloro-fl-hydroxy- 
(Detceuf), A., i, 327. 

a-Methylq/c^hexane-l:l-diaoetic aoid, 
and aa'-efoeyano-, A r -methyl-»-imido 
of (Kon and Thoiipe), T., 1801. 

o-Methylcycfohexanols, isomeric, and 
their derivatives (Godchot and 
B^dos), A., i, 334. 

Methylc^c/ohexanones, derivatives of 
(Mailhe), A.,i, 332. 

5-Methyl- Ay-hexenoic aoid (Staud- 
inger, Kreis, and Schilt), A., i, 
978. 
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a-Methyl-n-hexoic aoid, a-amino- c-bydr- 
oxy-, and its copper salt (Zelinsky 
and Dengin), A., 1 , 1127. 

jS-Methyl-jS-isohexylacraldehyde, and its 
semicarbazone (Locquin and Wou- 
seng), A., i, 711. 

7 -Methyl- 7 - wohexy lallyl alcohol (Log- 
quin and Wouseng), A,, i, 711. 

Methylci/c/ohexylamines, and their 
denvatives (Mailhe), A., i, 832. 

Methyl-n-hexylcarbinol, resolution of 
(Kenyon), T., 2540. 

3- and 4-Methylq/clohexylethane-a0-di- 
oarboxylie acids, afi-dicyano-1 -hydr- 
oxy- (Biuch and Thorpe), T., 
1886. 

Methylisohexylethinylcarbinol, and its 
allophanate (Locquin and 'Wouseng), 
A., i, 617. 

l'MethyM'»‘hexylc7/c/opropane-2-carb- 
oxylic aoid, 2:3-dieyano-, and its 
silver salt and amide (Birch and 
Thorpe), T., 1827. 

cis- and £rems-l-Methyl-l-?i-hexylc?/cfo- 
propane-2:3-dicarboxylic acids, and 
their derivatives (Birch and Thorpe), 
T., 1828. 

Methvlwohexy lvinylcarbinol (Locquin 
and Wouseng), A., i, 710. 

iV-Methylhistamine. See 4-/3-Methyl- 
aminoethylglyoxaline. 

Methylhydrazobenzene, 5-bromo-2:4-di- 
mtio- (Giua), A., i, 691. 

4- Methylhydrazobenzene, 4'-iodo- 
(Jacobsen), A., i, 590. 

4-Methyl- 1-bydrindamine, 7 -hydroxy 
derivatives of (v. Auwers, Hilliger, 
and Wulf), A., i, 1193. 

4- Methyl-1 -hydrindone, 7-liydroxy-, 
derivatives of (v. Auwers, Hilliger, 
and Wulf), A., i, 1193. 

1- Methyl-2-hydrindone-l -carboxylic 
acid, ethyl ester, and its derivatives 
(Perkin and Tuley), T.. 1569. 

Methylhydrodiphthalyl (Ruggli and 
Meyer), A., i, 844. 

2- Methyl-5-a0y5-^rerhydroxybutyl 
pyrrole-3-carboxylic acid, ethyl ester 
(Pauly and Ludwig), A., i, 954. 

N- Methyl-0-hydroxyethylphenetidine, 
and its benzoic ester (Bergmann, 
Ulpts, and Camacho), A., i, 
1182. 

N- Methyl- Af-07-dihydroxypropyl- 
phenetidinc (Bergmann, Ulpis, and 
Camacho), A., i. 1182. 

5- Methylimino-2-thio-3- and -4-naph- 
thyl -2 :3: 4 : 5-tetrahydro- 1 : 3 :4* thio - 
diazoles (Gtjha), A., i, 877. 

5-Hethylimino 2-thio-4-phenyl- 
2:3:4:5-tetrahydro-l:3;4-thiodiazole 
(Guha), A., i, 877. 


5- Methylimin0'2-thio-4tolyl*2:3:4:5- 
tetrahydro-l:3:4-thiodiazole (Guha), 
A., i, 877. 

Methylimixiowovioluric acid, and its 
salts (Lifschitz and IIepner), A., i, 
768. 

Methylindazoles, bromo-, and tlieir 
derivatives (v. Auwers and Lange), 
A., i, 686. 

3'Methylindazole-2-sulphonio acid, and 
its di hydrate and sodium salt (v. 
Auwers and Hultenks), A., i, 684. 

l-Methyl-2:3-indenoindoles (Armit and 
Robinson), T., 838. 

3Mothylindole-2-carboxydimethyl- 
acetalylmethylamide (Kermack, Per- 
kin, and Robinson), T., 1888. 

1- Methylisatinhydrazone, and its salts 
and acetyl derivative (Borsche and 
Meykr), A., i, 66. 

Methylisatoid, Mrachloro- (Heller, 
Benade, and Hochmuth), A., i, 
1060. 

Methylitamalic acid, and its barium salt 

(Ingold), T., 2689. 

a-Methyllignosulphonic acid, 0-naph- 
tliylamiue salt (Klason), A., i, 
324. 

a- Methyl-cZ-mannoside, biochemical 
synthesis of (H&rissey), A., i, 
112 . 

Methylmentbol (Ogata and Miya- 
rhita), A., i, 844. 

jS-Methylmethanetriacetic acid, prepar- 
ation of, and its ethyl ester (Ingold), 
T., 1148. 

Methyln/cfomethylenehydrazineimide- 
l:3-dicarboxylic acid, 4-chloro-, ethyl 
ester and its derivatives (Datta and 
Chatter jee), A., i, 816. 

2- Methylnaphthalene, 3-bromo-l:4- 
chhydroxy-, 3-chloro-l:4-tfthydroxy-, 
and l:4-^ihydroxy- (Fries and Loh- 
mann), A., i, 30. 

Methylnaphthalenes, ring closure in 
deiivatives of (Mayer and Sieglitz), 
A., i, 999. 

1- Methylnaphthalene-4-carboxylio acid, 

and its derivstives (Mayer and Sieg- 
litz), A., i, 740. 

2- Methylnaphthalene-l-carboxylic add, 
and its derivatives (Mayer and Sieg- 
litz), A., i, 742. 

6- Methylnaphthalene-2-carboxylio acid, 

1 - amino-, and 1-mtio- (Mayer and 
Alken), A., i, 1000. 

1 2 -Methyl- 00-naph thaphenthiazine- 
6:ll-quinone (Fries and Kkrkow), 
A., i, 578. 

2- Methyl- 1 :4-naphtha^uinone, and 

2- bromo-, and 3-chloio- (Fries and 
Lohmann), A., i, 30. 
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2- Methyl- a-naphthiminazole, 1-chloro- 
(Fihoher and Krackkh), A., i, 957. 

Methyl-l-a-naphthiininazolonecarb- 
amide (Diels and Sorensen), A., i, 
1195. 

7-Methyl-anaphthindole (Mayer and 
Alken), A., i. 1000. 

7*Methyl-a-naphthindole-2*carboxylio 
aoid, and its barium salt (Mayer and 
Alken), A., i, 1000. 

7-Methyl-a-naphthisatin, and its phenyl- 
hydrazone (Mayer and Alken), A., i, 
1000. 

1- Methyl-j8-naphthol, 4-chloro-, and 

4-ohloro-fl-bromo- (Fries), A., i, 42. 

2- Methyl-a-naphthol, 4-chloro-, and its 
acetate (Fries and Lohmann), A., i, 
29. 

7-Methyl-anaphthoxindole (Mayer and 
Alken), A., i, 1000. 

6-Methylnaphthy 1- 2 - aoetaldehy de , 
1-nitro-, and its phenvlhydrazone 
(Mayer and Alken), A.,‘i, iooo. 

6-Methylnaphthyl-2-acetic acid, 

1-nitro*. and its derivatives (Mayer 
and Alken), A., i, 1000. 

6- Methylnaphthyl-2-pyruvic acid, 
1-nitro-, and its derivatives (Mayer 
and Alken), A., i, 1000. 

jp-Methylnitrosoaminobenzonitrile 
(Schmidt, Schumacher, Bajen, and 
Wagner), A., i, 734. 

7- Methylnonane-aj3-dioarboxylic acid, 
«3-rficyano-7-hydroxy-, and 7-hydr- 
oxy-, lactone (Birch and Thorpe), 
T., 1830. 

7- Methylnonane-aa£-tricarboxylic acid, 
7-hydroxy*, lactone (Birch and 
Thobpe), T., 1829. 

Methylnonylcarbinol, and its allophan- 
Rte (Locquin and Wouseng), A., i, 
617. 

8- Metbyloctzhydro-^-phenanthroUne, 

and its dihydrochloride (Lindner), 
A., i, 688. 

Methyloglycogen (Karrkr), A., i, 11. 

Methyl-orange, improved modification 
of, as 'an indicator (Hickman and 
Linstead), T., 2502. 

1-Methyloxindole, 3-dichloro- (StollA), 
A., i, 762. 

8-Mothyl-A«y*pentadiene (Krestinski), 
A., i, 1129. 

8-Methyl- A*$-pen tadiene -oa- dicarb- 
oxylio aoid, ethyl ester (Staudinger, 
Muntwyler, and Kupfer), A., i, 
979. 

y-Methylpentane-j95-dicarboxylic acid, 
07-rficyano-, ethyl ester (Hope and 
Sheldon), T., 2234. 

7-Methyl-Ay-pentenes, isomeric (van 
Eisseghem), a., i, 909. 


5-Methyl- AS-penteneoarboxylio aoid, 
7 -hydroxy-, lactone derivatives of 
(Staudinger, Muntwyler, and 
Kupfer), A., i, 979. 

5 - Methyl- Ay-penteny 1-2:5 :8-$nhydroxy- 
l:4-naphthaquinone. See Shikonin. 

3-Methyl-\|/-phenanthroline, preparation 
and constitution of (Lindner), A., i, 
688 . 

6- Methylphenylaoetoacetio acid, 

5-chloro-2:4-cfe'uitro-, ethyl ester 
(Davies and Hickox), T., 2647. 

5-Methylphenylarsinio aoid, 3-nitro- 
4-hydroxy- (Christiansen), A., i, 
1203. 

l-a-j^-Methylpiperidylethan-a-olz 
(Hess and Coiilbis), A., i, 170. 

l-a-A-Methylpiperidylathan-a-one, 
and its salts and derivatives (Hess 
and Corleih), A., i, 170. 

£-Methylpropane, a-amino-jS-hydroxy-, 
and 0-chloro-a-ammo-, and their salts 
(Deiisin), A., i, 142. 

1-Methylci/c^opropane-l -carboxylic aoid, 
methyl ester (Kohn and Mknpele- 
wiT8cii), A., i, 518. 

3-Methylc2/cZopropane-l:2-dioarboxylic 
acids, and 1-biomo-, and their salts 
(Ingold), T., 2687. 

3-Methyh?/(/opropan-l-oM:2-dioarb- 
oxylic acid, and its silver salt (In- 
gold), T., 2693. 

Methyl uopropenylaniline, and its de- 
rivatives (Knoevenagel and Baiir), 
A., 1 , 750. 

Methyl isopropenyl ketone (Scheibler 
and Fischer), A., i, 1110. 

a-Methylpropionio acid, a-amino- 
0- hydroxy-, and its copper salt 
(Zelinsky and Dkngin), A., i, 1129. 

Methylci/cZopropylcarbinyl iodide (Dem- 
janov and Dojarenko), A., i, 1014. 

3 -Methyl-6- wopropylconmaran-l:2- 
dione (Mameli), A., 1 , 671. 

3 - Methyl-6 - 1 *opropy lcoumaran- 8 -one, 
and its derivatives (Mameli), A., i, 
669. 

Methyh^propylcoumarophenasine 

(Mameli), A., i, 671. 

7- Methyl-7-rc-propyl-a-dinaphtha- 
xanthen, oxidation ot, and 5:9- 
tfihydroxy- (Skn-Gupta and Tucker), 
T., 566. 

5*Methyl-2-wopropyl-l-ethylidenec2/cZ<?- 
hexane (Ogata and Miyashita), A., 
i, 844. 

Methyl-n- and -iso-propylglyoximes, 
and their salts and dibenzoyl deriv- 
atives (Ponzio), A., i, 18. 

/ty-W-Methyl- /nd-JV-propylharmino 
chloride (Kermack, Perkin, and 
Robinson), T., 1893. 
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dM -Methyl -4-wprepylq/cfohexane 
(Skita and Schenck), A., i, 241. 

5-Methyl-2-i*0propylidenepyrrolenine- 

4- carboxylic acid, 8-hydro^-, ethyl 
ester (Kuster, Weber, Maurer, 
Niemann, Sohlack, Schlayerbacii, 
and Willig), A , i, 858. 

fi-Methyl*2-i's0propyl-l-methyleneq/d0- 
hexane (Ogata and Miyabhita), A., 
i, 844. 

Methyh'sopropylnaphthalene* and their 
salts (Ruzicka and Mingazzini), A., 
i, 1001. 

0- Methyl-4 wopropyl-1 -naphthoic acid, 

(Ruzicka, Meyer, and Mingazzini), 
A., i, 561. 

8-Methyl-8-propyloctan-€-ol, and its 
pheiiyluretliaiie (Leroide) A,, i, 216. 

a-Methylpropylphosphinio acid, a-liydi - 
oxy-, lead salt (Conant, Mac- 
Donald, and Kinney), A., i, 186. 

5-Methyl-l-propyl-2-wopropylq/d0- 
hexanol. See Propy (menthol. 

1- Methyl-4-2.wpropyl-3-propylidene- 
q/cfohexane (Ogata and Miyabhita), 
A., l, 844. 

2Methyl-2-propyltetrahydrofaran, 

5- bydroxy- (Hklferioh and Gehrkk), 
A,, i, 9. 

l-Methyl-4-?^propyl-5:6:7:8-tetra- 
hydronaphthalene ( Ruzicka and Min- 
oazzini), A., i, 1001. 

a-Methyl-a-propylvaleric aeid, and its 
ethyl ester and amide (Leroidk), A., 
i, 216. 

3-Methylpyrazole, 5-chloro-, sodium salt 
(Rojahn), A„ i, 1183. 

Methylpyrazoleanthrones (Mayer and 
Hkil), A., i, 878. 

3-Methyl-6-pyridazinone (Gault and 
Salomon), A., l, 873. 

3-Methyl-6-pyridaiinone- 5- carboxylic 
acid, ethyl ester and hydrazide (Gault 
and Salomon), A., i, 873. 

l-Methylpyridine-3-carboxylio acid, 
methyl ester, chloride (Merck), 
A., i, 950. 

methosulphate (Wolffenstein), 
A., i, 861. 

1- Methyl-2-pyridone-2-benzoylimide, 
and its picrate (Tschitschibabin and 
Bylinkin), A., i, 578. 

2- Methylpyrimidine, 6-chloro-5-brorao-, 
and 6-hydroxy- (Cherbuliez and 
Stavrituh), A., i, 581. 

2-Methylpyrimidine-4-carboxylio add, 

5- bromo-6-liydroxy-, and 6-hydroxy-, 
and their copper Balts (Cherbuliez 
and Staviiitch), A., i, 581. 

5-Methylpyrrole -4- carboxylic acid, 

6- ammo-2-hydroxy-, ethyl ester 
(Fischer and Herrmann), A.» i, 1054. 


5 Methylpyrrole-4-«arboxylio aeid, 2- 

and 8-hydroxy*, ethyl esters, deriv- 
atives of (Fischer and Herrmann), 
A., i, 1054. 

Methylpyrrolidine, 1-bydroxy- (Puto- 
chin), A., i, 1176, 

S-Methylquindoline, and its acetyl de- 
rivative (Grandmougin), A., i, 585. 

A'-Methylquinicine dihydrochloride 
(Hridelbergkr and Jacobs), A., i, 
673. 

2-Methylquinoline, 6 -amino-, stanni- 
and stanuo-chlorides (Deuce), A., 
i, 1206. 

bromo-, and their salts (Moudgill), 
A., i, 173. 

Methylwoquinolines, and their methiod- 
ldes (Mills and Smith), T., 2732. 

2- Methylquinoline-3-carboxylic acid, 

4-hydroxv-, oxnie and its ethyl ester 
and derivatives (McCluhkey), A., i, 
864. 

2 MethylquinoliTie-4 carboxylio acid, 

6-hydroxy- (Ualberkann), A., l, 
175. 

6'-Methyli>oquinoline-red (Harris and 
Pope), T., 1032. 

I - Methy 1-2-quinolone -4-carboxylic acid, 

ethyl estei (Thielepape), A., i, 271. 

Methylquinoxalinon/r/opentane-2:3- 
dione- 1-car boxylic acid, ethyl ester 
(Dikckmann), A., i, 1022. 

Methylretene, lormation of, from abietie 
acid (Ruzicka and Meyer), A., i, 
829. 

Methylretcnequinone, and its qninotal- 
me derivative (Ruzicka and Meyer), 
A., i, 880. 

A" Methyl wosafrolealkamine, and its 
suits and derivatives (Takkda and 
Kuroha), A., i, 274. 

Methyl?‘soiafrole-2-imino-oxazolidine 
(Takkda and Kuroda), A., i, 274. 

a-Methylserine. See a-Methylpropionic 
acid, a aimiio-3-hydroxy-. 

Methylitannonic aoid, constitution and 
derivatives of (Dambourne), T., 
2533 

3 Methylsticinio add (Murayama and 
Mayeda), A., i, 265. 

a- Methyls tyryl methyl ketone, amino- 
end nitro-derivatives (Heller, 
Laltii, and Buchwaldt), A., i, 
349. 

3*Methylsulphone-l-nitrQphenyM:2:4- 
triazole, 5-hydroxy- (Fromm, Kayser, 
Bkikgleb, and F6hrenbach), A., i, 
378. 

3- Me thy lsulphone-1 -phenyl- 1 :2:4- tri- 
azole, 5-hydroxy- (Fromm, Kaysxr, 
Briegleb, and FOhrenbach), A., i, 
378. 
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p-Methylaulphonetriphenylaoetic acid 
(Bistrzyuki aud Kuba), A., i, 83. 

;>-Methylsulphonetriphenylcarbinol 
(Bisirzycki and Kuba), A., i, 84. 

ji-Methyliulphoxidetriphenylacetic acid 
(Bistkzycki and Kuba), A., i, 33. 

3-Methyltetradecahydro-^-phenanthrol- 
ine (Lindner), A., i, 688 

2-Methyltetrahydronaphthalene (Tk- 
TUAL1N 0. M. T5. H.), A , 1, 1040. 

8-Methyltetrahydro-2:l*naphthanthra- 
qninone (Tkiralin G. m. b. II.), A., 
i, 1040. 

2- Me thy 1- /30-ar - te trahy dronaphthimin - 

azole (Schroeteu, Kindermann, 
Dietricii, Beyscklag. Fleiscii- 
hauer, Riebensahm, and Oester- 
lin), A., i, 125. 

3 Me thyl-2-tetr ahy dronaph thoy I* o - b en z - 
oio acid (Tetkalin G. m. b. H ), 
A., i, 1040. 

■A-Methyltetrahydronorharmine (Kek- 
maok, Perkin, and Robinson), T , 
1890. 

a-Methyltetrahydropalmatines (Spa m 
and Lang), A., i, 1C9. 

3- MethyItetrahydro -^-phenanthroline, 
and its hydrochlorides (Lindner), A., 
i, 688. 

2-Methyltetrahydropyran, 6-hydroxy-. 
Stie w-Hexaldehyde, 5-hydroxy-. 

1 * Methyltetrahydroquinoline, 6 - am i no- 

(Lindner), A., i, 688. 

A^Methyltetrahydroquinoline^-amino- 
phenazine methochloride, zinc salt 
(Browning, Cohen, Gaunt, and 
Gulbransen), A., i, 612. 

5-Methylthiazole sulphide (Brunt and 
Romani), A., i, 755 

^-Msthylthiodi-o- and d -naphthyl amine - 
sulphonium salts (Kehrmann and 
Dardkl), A., i, 1064. 

Methylthiol groups, estimation of, in 
methylated, thiolbenzenes (Pollak 
and Spitzer), A., ii, 789. 

8- Methylthiol-9-methyl-A 7 8 -tsoxanthine 
(Biltz and Bulow), A., i, 384. 

2 ■ Methy lthiol-3-pheny 1- 5 - anilino - 

methylene-4* glyoxalone (Dai ns, 

Thompson, and Asendorf), A., i,1185 

9- jo-Methylthiolphenylfluorene, and its 
9-curboxylic acid (Bisirzycki aud 
Kum), A., i, 34 

5 -Methylthiol-1 -phenyl • 1 :2 :4- triazole, 
3-amino-, aud its benzoyl derivatives 
(Fromm, Kayser, Briegleb, and 
Fohrrnbach), A., i, 379. 

5-Methylthiolsalicylic acid (Si ewart), 
T., 2560. 

jo-Methylthioltriphenylacetic acid, and 
its derivatives (Bisthzycki and 
Kuba), A. i, 33. 


jo-Methylthioltriphenylcarbinol (Bib- 
trzycki and Kuba), A., i, 83. 

P - Me thy 1 thioltripheny lchlor omethane 
(Bistrzycki and Kuba), A., i, 33. 

p-Methylthioltriphenylmethone ( Bis- 
trzycki and Kuba), A., i, 33. 

&-Methylthiophenyl-«- and -3-naphthyl- 
amine sulphonium Balts (Kehrmann 
and Dardel), A., i, 1063. 

0-Methyl-Z-tyrosine, and its ethyl ester 
(Karrer, Gisler, Horlachek, 
Locher, Mader, and Thomann), A., 
i, 814. 

0-Methyltyrosine- choline, and its salts 
(Karrer, Gisler, Horlachek, 
Locher, Mader, and Thomann), A., 
i, 814. 

a-Methyl-?i-valeric acid, a-amino- 
-3- and -8- hydroxy-, and their copper 
salts (Zelinsky and Dengin), A., i, 
1126. 

Methyl -violet, preparation of (Creigh- 
ton), A., i., 473. 

9-Methyl- A^.S-mxanthine, and 8-iodo-, 
and their salts (Biltz and BOlow), 
A., i, 384. 

3-Methylxanthinepropionio acid 

(Merck, Wolfes, and Kornick), A., 
i, 1071. 

2-Methylxanthone, 7-chloro- (v. dkm 
Knesebeck and Ullmann), A., i, 360. 

2-Methylxanthone-8-carboxylic acid, 
5- and 7-chloro- (v. dem Knesebeck 
ami Ullmann), A., i, 359. 

Methylxanthorocellin (Forster and 
Saville), T., 822. 

Methysticin, catalytic hydrogenation of 
(Goebel), A., i, 657. 

Meyersite (Elschner), A., ii, 714. 

Mica, black, of Ytteiby, haloes in 
(Joly), A., ii, 651. 

Michael’s addition and separation rule 

(Smith), A., ii, 751. 

Microbes (micro-organisms), formation oi 
acetaldehyde in fermentation by 
(Neuberg and Cohen), A., i, 304. 
action of, on amino-acids (Hanke and 
Koessler), A., i, 406. 
decomposition of kaolm by (Vernad- 
sky), A., i, 1096 

Microcolorimeter (Baudouin and B t - 
nard), A., ii, 862. 

Micro-incineration (Schoeller), A., ii, 

654. 

Micro-organisms. See Microbes. 

Microspira desulfuricans in soils (Kuhr), 
A., i, 1228. 

Milfoil. See Achillea millefolium. 

Milk, amino-acids in (Viale), A., i, 
898. 

coagulation of, by rennet (Baur and 
Herzfeld), A., i, 284. 
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Milk, surface tension phenomena in the 
separation of cream from (Rahn), 
A., ii, 478. 

effect of administration of inorganic 
and organic substances on the com- 
position of (Denis, Sisson, and 
Aldhich), A., i, 494. 
chlorides in (Sisson and Denis), A., 

i, 87. 

and its products, citric acid in (Sur- 
flee and Bellis), A., i, 197. 
origin of the fat ot (Sheehy), A., i, 
400. 

oxidation of xanthine by (Morgan, 
Stewart, and Hopkins ; Arm- 
strong), A., i, 1078. 
toxicity of, and its derivatives (Penti- 
malli), A., i, 302. 

cow’s, amino-acids in (Hijikata), A., 

i, 494. 

decomposition of citric acid in, by 
bacteria (Kickinger), A., i, 
1219. 

diastatic action of (WelzmCller), 
A., i, 400. 

estimation of urea iu (Morimoto), 
A., i, 703. 

goat’s, non-protein nitrogen in 
(Taylor), A., i, 1213. 
sour, analysis of (Rung and Las- 
sieur), A., ii, 402. 

micro-estimation of lactose in (Font&s 
and Thivolle), A., ii, 323. 
estimation of peroxydase in (Rice and 
Hanzaiva), A., ii, 407. 

Mineral carbonates, estimation of carbon 
dioxide in (Sayce and Crawford), 
A., ii, 317. 

phosphates, solubility of (Tocher), 
A., ii, 525. 

Minerals from Bosnia (Kokchlin), A., 

ii, 860. 

from Franklin, New Yoik (Lewis and 
Bauer), A., ii, 714. 

Japanese, analyses of (SniBATA and 
Kimura), A., ii, 220, 516 ; (Shi- 
bata and Uemura), A. , ii, 305. 
from Morocco (Barthoux), A.,ii, 651. 
action of bacteria on (Hklbronner 
and Rudolfs), A., i, 706. 
heavy liquids for the mechanical 
separation of (Clerici), A., ii, 678. 
spectrographic analysis of (Hadding), 
A., ii, 780. 

estimation of phosphorus in, colori- 
metrically (Misson), A., ii, 718. 
Mixtures, binary, theory of (Dolkzalek 
and Schulze), A., ii, 118. 
ebullioscopy of (Beckmann and 
Liesche), A., ii, 117. 
vapour pressure of (Schmidt), A., 

ii, 119. 


Mobility of symmetrical tautomeric 
triad systems (Ingold and Piggott), 
T., 2381. 

Molecular celotropy in liquids (Raman), 
A., ii, 603. 

conductivity of strong electrolytes 
(Lorenz), A., ii, 19. 
constitution, methods for determin- 
ation of (Wagner), A., ii, 116. 
refraction. See Refraction, 
structure, relation of odour to (We- 
lange), A., i, 894. 
weights. See Weights, molecular. 

Molecules, structure of (Oreiiore), A., 
ii, 438. 

in the light of the dispersion theory 
(Wasastjerna), A., ii, 491 . 
arrangement of electrons in (Bury), 
A., ii, 43. 

determination of the diameter of 
(Guye and Rudy), A., ii, 278. 
symmetry of, and the formation of 
liquid crystals (Vorlander), A., ii, 
554. 

collisions between atoms and 
(Franck), A., ii, 464. 
motion of, in space (B6eseken, van 
Loon, Derx, and Hermans), A., 
ii, 210. 

anisotropy of (Raman), A., ii, 102. 
gaseous, free energy of (Planck), A., 
ii, 689. 

unsaturated, electron structure of 
(Eastman), A., ii, 367. 

Molybdenum, A'-series spectrum of 
(Duane and Patterson), A., ii, 463. 
Rontgen-ray spectrum of (Wingardh), 
A., ii, 249. 

valency of, in the octacyanides (Col- 
lenberg), A., ii, 508. 

Molybdenum carbonyl (Mond and 
Wallis), T., 29. 

(^’chloride (Lindner), A., ii, 509. 
dioxide, crystal tructure of, and its 
hydrate (Burger), A., ii, 508. 
Molybdio acid, effect of hydroxy- 
organic compounds on the hydrogen - 
ion concentration of (Uimbach and 
Ley), A., ii, 342. 

Molybdoselenites (Rosenheim and 
Krause), A., ii, 48. 

Molybdenum organic compounds 
Molybdio acid, compounds of, with 
foimic acid (Jak6b), A., i, 712. 

Molybdenum estimation and separ- 
ation : — 

estimation of, in tungsten (Hall), A., 
ii, 660. 

separation of, from tungsten (Mer- 
rill), A., ii, 229. 

Molybdomalic acid, ammonium salts 
(Darmois), A., i, 220, 522. 
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Molybdoselenites. See under Molyb- 
denum. 

Monazite from Ishikawa (Shibata and 
Kimura), A., ii, 220. 
decomposition and analysis of 
(Wenger and Christin), A., ii, 722. 

Montan wax. See Wax. 

Mordants (Bancroft), A., ii, 551, 646, 
822 ; (Paddon), A., ii, 822. 

Morphine and its derivatives, haemolysis 
by (Rhode), A., i, 1088. 
allyl ether, and its hydrochloride 
(v. Kereszty and Wolf), A., i, 854. 
derivatives of (Speyer and Becker), 
A., i, 675. 

detection of (Colledge), A., ii, 327. 
detection and estimation of, in animal 
tissues (Waohtel), A., ii, 171. 
estimation of, m opium (Rakshit), 
A., ii, 96. 

apoMorphine, reduction of (Faltis and 
Krausz), A., i, 676. 

Moss, Irish, extraction of colloidal solu- 
tions from (Gutbier and Huber ; 
Gutbikr, Wolf, and Kiess), A., ii, 
203. 

Mother-of-pearl, precipitation of calcium 
carbonate in the form of (Clement and 
III vi is re), A., ii, 500. 

Mould fungi. See Fungi. 

Moulds, fermentation of pentoses by 
(Peterson, Fred, and Sciimid r), 
A., i, 1220. 

action of, on racemic acids (Condelli), 
A., i, 410. 

Mountain ash, constituents of the berries 
of(v. Lippmann), A., i, 1224. 
acids from the berries of (Franzen 
and Ostertag), A., i, 616. 

Muoonio acid, constitution of, and 
a-bromo, methyl ester (Chandra- 
sena and Ingold), T., 1306. 
ethyl ester, addition of ethyl sodio- 
cyanoacetate and ethyl sodiomalon- 
ate to (Farmer), T., 2015. 

2 lucor racemosus, invertase of (Kosty- 
tschev and Eliasbkrg), A., l, 410. 

Musearine, isolation of, from Amanita 
mtitcana (King), T., 1743. 

Muscle, chemical composition and struc- 
ture of, with reference to function 
(Behrendt), A., i, 197. 
chemical and physical properties of 
(Quagliariello), A., i, 608. 
diffusion of hydrogen and hydroxyl 
ions in relation to the action of 
(Adams), A., i, 1211. 
extraction of, by solutions of calcium 
and sodium chlorides (Widmark 
and Lindahl), A , ii, 607. 
cause of contraction of (v. Furth ; 
Dux and Low), A., i, 398. 


Muscle, tension and extensibility of, 
during contraction ( VerzAb, BSgel, 
and SzAnyi), A., i, 1212. 
permeability of (Embden and Adler ; 

Vogel ; Simon), A., i, 196. 
effect of adrenaline on the permeability 
of (Lange), A., i, 791. 
effect of alkaloids and organic electro- 
lytes on the permeability of (Vou- 
schutz), A., i, 791. 
amino-acids m (Rosed ale), A., i, 
492. 

production of ammonia in (Lee and 
Tashiro), A., i, 1089. 
degiadation of carbohydrates in 
(Laquer), A., i, 298, 1089. 
carnosine in, after cold storage (Clif- 
ford), A., i, 791. 

of various animals (Clifford), A., 
i, 398. 

creatine in (Riesser), A., i, 791. 
formation of creatine in dystrophy of 
(Gibson and Martin), A., i, 300. 
creatine and creatinine in (Hammfti), 
A., i, 1090. 

action of enzymes in, on fumaric, 
glutaconic, and maleic acids (Dakin), 
A., i, 792. 

reducing action of the enzymes of, on 
methylene-blue (Ahlgren), A., l, 
792. 

relative toxicity of haloid ions towards 
(Cameron and Hollenberg), A., i, 
499. 

energy changes and formation of lactic 
acid in (Meyerhof), A., i, 86, 897. 
function of lactic acid in (Foster and 
Moyle), A., i, 398. 
potassium paralysis in (Vogel), A., i, 
196. 

cross-striped, effect oi potassium and 
of uranium salts on movements of 
(VerzAr and SzAnyi), A., i, 1218 . 
frog’s, change of choline content of, 
on electrical stimulation (Geiger 
and Loewi), A., i, 492. 
formation of phosphoric acid during 
contraction ot (Embden and 
Lawaozeck), A., i, 492. 
heart. See Heart. 

pig’s, organic bases from (Smorodin- 
cev), A., i, 1213. 

smooth, action of acid and alkali on 
(Heymann), A., i, 791. 
striated, action ot poisons on (Riesser 
and Neuschlosz), A., i, 1212. 
estimation of carnosine in (Hunter), 
A., ii, 328, 885. 

Mustard flour, estimation of allylthio- 
carbimide in (Luce and Doucet), A., 
ii, 537. 

Mutarotation (Riiber), A.,ii, 8Q7. 
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Mya, arenaria, respiration of (Collip), 
A., i, 286. 

Myrica gale , essential oils from 

(Sohoofs), A., i, 1048. 
woMyrieticin, £-mtro- (Schmidt, Sciiu- 
maohbr, Bajen, and Wagner), A., 
i, 733. 


N. 

Kalita (Saita and Choudhury), T., 
1044. 

1 : 5 - Naphthabisdioxindole (Martinet 

and Vacher), A., i, 689. 

&& ‘Naphthabisdioxindole -3:8-dicarb- 
oxylic acid, ethyl ester, and its acetyl 
derivatives (Martinet and Vacher), 
A., i, 689. 

Naphthacinchoninylpropionic acid, 
ethyl ester (Carriers), A., i, 319. 

B-Naphthacoumarin, nitro- (Morgan 
and Reeves), T , 7. 

a£-Naphthadihydmsooxazine (Clemo 
and Perkin), T., 647. 

l:5-Naphthadi-isatin, and its derivatives 
(Martinet and Vacher), A., i, 689. 

Kaphthaflavindulines, amino-, bromo-, 
hydroxy-, and nitro- (Dutt), T., 
19f»l. 

a-Naphthaldehyde, 2- and 4-hydroxy-, 
azometliiue derivatives of (Morgan 
and Reeves), T., 1. 
nitro-2-hydroxy- (Morgan and 
Reeves), T., 6. 

0-Naphthaldehyde, phenylhydrazone of 
(Weil and Ostermeirr), A., i, 189. 

a- and /8-Naphthaldehydes, bromo- 
(Mayer and Sieglitz), A., i, 742, 
744. 

Naphthalene, structure of, and its deriv- 
atives (Voroshcov), A., i, 1136. 
absorption of ultra-violet rays by 
(Henry and Steiner), A., i, 928. 
heat of combustion of (Verkade, 
Coops, and Hartman), A., ii, 475 ; 
(Swientoblawski and Starczew- 
ska), A , ii, 616. 

vapour pressure of (Nelson and Sense- 
man), A., i, 245. 

ethylation of (Milligan and Reid), 
A., i, 380. 

nitration of (Davis), A., i, 818. 
catalytic oxidation of (Downs), A. , i, 
27; (Conover and Gibbs), A., i, 
454. 

and its derivatives, electrolytic oxid- 
ation of (Ono), A,, i, 1008. 
hydrogenated derivatives (Sohboet- 
ER), A., i, 122, 123, 126 ; 

(Schroeter and Tetralin G. m. 
b. H.), A., i, 1036, 


Naphthalene, 5-(or 8 -)bromo- 2-amino-, 
-2-hydroxy-, and -2-nitro-, and their 
derivatives (v. Braun, Hahn, and 
Seemann), A., i, 780. 
bromonitro-l:5-dihydroxy- (Hemmel- 
mayr), A., i, 836. 

l:8-dibromo-2:7«ffthydroxy-, and 
5-iodo-l -nitro-, and their derivatives 
(Scholl, Seer, and WeitzenbOck), 
A., ii, 650. 

2:3-dibromo-l:4:5:8-^raliydroxy-, 
2:3:8-£n'bromo-l:4 6-2nhydroxy-, 
and l:4:5:8-te£rahydroxy- (Wheel- 
er and Andrews), A., i, 354. 
chloro-, cbloroamino-, chlorohydroxy-, 
and chloronitro-derivatives (Kalle 
& Co.), A., i, 819. 

rfichlorouitro- and Jnchloro-deiiv- 
atives (Friedlander, Karames- 
sinis, and Schenk), A., i, 244. 
l:4-<foeyano- (Scholl and Neumann), 
A., i, 261. 

l:5-ddiydroxy-, effect of heating, with 
potassium hydrogen carbonate 
(Hemmelmayr), A., i, 836. 

1:5- and 2:7 ^'hydroxy-, tautomerism 
of (Fuchs and Stix), A., i, 
451. 

Naphthalenes, dfhydroxy-, equilibria of 
amines with (Kremann, Hemmel- 
mayr, and Riemek), A., i, 1010. 

Naphthalene-2- aldehyde, 4-bromo- 
1 -hydroxy-, 4-cli loro-1 -hydroxy-, and 
their derivatives (Weil and Heerdt), 
A., i, 256. 

Naphthalene-1- azo-p-beniyloamphor, 

/S-hydroxy- (Haller and Boudin), A. , 
i, 857. 

Naphthalene-l-azo-^-bensylidenecam- 
phor, /3-hydroxy- (Haller and 
Boudin), A , i, 356. 

5- N aphthaleneazo-6-methoxy-2-pheny 1- 
quinoline-4 carboxylic acid, 5-hydr- 
oxy- (Halbekkann), A., i, 175. 

Naphthaleneazo-4-nitro-a-naphthol, 
4-nitro- (Mukehji), T., 2881. 

Naphthalene- 1-carboxy lie acid, 

4-bromo-, and its methyl ester 
(Mayer and Sieglitz), A., i, 740. 

Naphthalene-2-carboxylic acid, 4-chlero- 
1 -hydroxy- (Weil and Heerdt), A., 
i, 267. 

Naphthalene- l:4-dicarboxyl chloride 

(Scholl and Neumann), A., i, 
261. 

Naphthalene-1 :4-dicarboxylic acid, and 

its methyl ester (Mayer and Sieg- 
litz), A., i, 741. 

Naphthalene-2:6-dicarboxylio aoid, 1:5- 
dihydroxy-, and its barium salts and 
dinitro-derivative (Hemmelmayr), 
A., i, 836. 
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Naphthalene* l:5:disulphonic aoid, salts 
of (Friedlander, Karamessinis, 
and Schenk), A., i, 244. 
Naphthalene-3 :6-disulphonic aoid, 1:8- 
diamino-, and l:8-cfe'nitro-, salts of 
(Lynch), A., ii, 881. 
Naphthalenedi-m-thiobenzoic aoid, 
(Smiles and Graham), T., 2509. 

N aphtta alene • 1 - aulphinic aoid, 5-amino-, 
acetyl derivative, and 5-chloro- 
(REI8SERT), A., i, 584. 

8-amino- t and 5- and 8-nitro-, and 
tlieir salts (Reissert), A., i, 583. 
Naphthalenesulphonamides, cyano- 
(Kaufmann and Zobel), A., i, 744. 
Naphthalene-l-sulphonic acid, 2:5- 
di amino- (Buchebkr and Wahl), A., 

i, 464. 

Naphthalene-2-sulphonic aoid, hexam- 
minechromic and hexamnunecobaltic 
salts (Ephraim and Mosimann), A., 

ii. 575. 

Naphthalene-4-sulphonic acid, 1:8 -di- 
nitro-, sodium salt and sulphonyl 
chloride of (Friedlanper, Karames- 
sinis, and Schenk), A., i, 245. 
Naphthalene 5-sulphonic aoid, 
hydroxy-, disulphurous acid ester 
(Buchkrer and Wahl), A., i, 464. 
Nftphthalene-8-sulphonic acid, 4-chloro- 
1 -hydroxy- (Kalle & Co.), A., i,819. 
4-chloro-l nitro-, and its sodium salt 
(Frikdlander, Karamessinis, 
and Schenk), A., i, 244. 
Naphthalenesulphoziio acids, amine 
salts, solubilities of (Wales), A., i, 
727. 

substituted, identification of (Lynch), 
A., ii, 881. 

Naphthalene-1 -sulphonyl chloride, 

2- cyano- (Kaufmann and Zobel), 
A., i, 744. 

N aphthalene* 5-sulphony 1 chloride , 
4-nitro-l-amino-, acetyl deiivative 
(Reissert), A., i, 584. 
3-/3Naphthalenesulphonyl-2xnethyl- 
quinoline, and* its platinichloride 
(Troger and Menzel), A., i, 270. 
j8-Naphthalenesulphonylpiperidine 
(Bekgell), A., i, 720. 
jSjB-Naphthaphenthi&zine, and 3-amino-, 
6:ll-dzhydroxy-, and 3-imino-, and 
their derivatives (Fries and Ker- 
kow), A., i, 578. 

jBj3-Naphthaphenthiazine-6 : 1 1 - dioarb - 
oxyUc acid, ethyl ester, ll:12-lactam 
(Fries and Kerkow), A., i, 578. 
£j9-Naphthaphenthiazine-8 1 1-quinone, 
and its derivatives, and 3-amino-, 

3- bromo-, and 3-chloro- (Fries and 
Kerkow), A., i, 578. 

l:2-Naphthaquinols (Fries), A., i, 42. 


0 - N aphthaquinoline , dtamino-, and di- 
nitro- (Browning, Cohen, Gaunt, 
and Gulbransen), A., i, 612. 

Naphthaquinone, hydroxy-derivatives 
(Wheeler and Andrews), A., i, 
354 ; (Wheeler and Naiman), A., 
i, 1165. 

l:4-Naphthaquinone, mono - and di- 
bromo-5-hydroxy-, 2-bromo-2:3-*ft- 
hydroxy-, and mono - and rfi-chloro- 
6-hydroxy- (Wheeler and Naiman), 
A., i, 1165. 

Naphthaquinoneanil, hydrochloride and 
methyl ether of (Kalle & Co.), A., 
i, 824. 

Naphthasaccharin I. and II. See 
Naphtlioicsulphonimides. 

4- 1 :8-NaphthaBultamazo -l'-naphthal- 
ene-4 / -sulphonio acid (KCnig and 
Kohler), A., i, 880. 

l:8-NaphthaBultam-4-8nlphonio aoid, 
and its salts and derivatives (Konig 
and Keil), A., i, 822. 

Naphthasultone, preparation of sul- 
phonyl chlorides ot (Kalle & Co.), 
A., i, 819. 

Naphthathiam, and nitroso- (Reissert), 
A., i, 583. 

Naphthathiam-blue, constitution of, and 
(riamino- (Reissert), A., i, 583. 

a-Naphthatriazole-2:3-dicarboxylic 
aoid, 3-hydroxy-, methyl ester (I)iels 
and Wackermann), A., i, 1195. 

a-Naphthixninazole, 1-chloio- (Fischer 
anti Kracker), A., i, 957. 

ajS -Na phthiminazole -6- sulphonio aoid 

(Morgan and Rooke), A., i, 134. 

o-Naphthiminoazolone (Diels and 
Sorensen), A., i, 1195. 

2:2'-j8£-Naphthindigotin (Fierz and 
Torler), A., i, 869. 

Naphthisatin, £-thio- (Society of 
Chemical Industry in Basle), A., 
i, 1179. 

?n<woNaphthodixanthylene (Eckert and 
Endler), A., i, 941. 

2- Naphthoic aoid, 1-bromo- (Mayer and 
Sieolitz), A., i, 744. 

3- Naphthoic acid, 6-amino-2*hydroxy- 
(Fuoeucher and Cohen), T., 1659. 

Naphthoic acids, reduction of (Weil 
and Ostermeier), A., i, 139. 

Naphthoicsulphonimides, and their de- 
rivatives (Kaufmann and Zobel), , 
A., i, 744. 

a-Naphthol, 3-chloro- (JFranzen and 
Stauble), A., i, 450. 

5-iodo- (Scholl, Seer, and Weitzen- 
bock), A., i, 651. 

2:4-<fo'nitio-, and its 7-sulphonic acid, 
cobaltammines of (Morgan and 
King), T., 1727. 
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0-Naphthol, preparation of (Mat), A., i, 
449. 

detection of, in foods, spices, and 
beverages (Kinugasa and Tatsuno), 
A.,ii, 400. 

0-Naphthol, bromo- and bromonitro- 
deiivatives (Franzen and Stauble), 
A., i, 450. 

4:8-dichloro-, and its methyl ether 
(Friedlander, Karamessinis, and 
Schenk), A., i, 244. 

Naphthols, substitution in (Franzen 
and Stauble), A., i, 450. 
o-0-Naphtholazophenylacetic acid, and 
its sodium salt and esters (Neber), 
A., i, 545 

0-Naphthol-3-carboxylic acid, methyl 
ester, condensation methyl 

w*opianate with (Stosiur), A., i, 746. 
Naphtholcarboxylic acids, reduction of 
(Weil and Ostermeier), A., i, 139; 
(Weil and Heerdt), A., i, 256. 
a-Naphthol-3:6-disulphonic acid, 

8-amino- (H-acid), cobaitammine 
salt of (Morgan and Moss), T., 
2864. 

estimation of (Lee), A., ii, 235. 
a-Naphthol-2:5- and 4:5-disulphonic 
acids, 6-amino- (Bucheiier and 
Wahl), A., i, 248. 

a-Naphthol-2-sulphonic acid, sodium 
salt, use of in estimation of amino- 
compounds (Mathewson), A., ii, 882. 
a-Naphthol-5-sulphonic acid, 6-amino-, 
and its derivatives (Bucheker 
and Wahl), A., i, 247. 
action of sulphites on (BrcHEnEK 
and Wahl), A., i, 464. 
Naphtholsulphonic acids, amino-, action 
of phenylhydrazine-hisnlphite mixture 
on (Bucheiier and Zimmermann), 
A., i, 465. 

0 Naphthoxyethylaniline (Clemo and 
Perkin), T., 649. 

a ■ and /3-Naphthoxyparaffins (Elektro- 
CHEMI8CHE Wekke, Bossiiard, and 
Strauss), A., i, 913. 
o- and 0-Naphthoylbenzoie acids, acetyl 
derivatives (McMullen), A., i, 1025. 
a-Naphthyl methyl ether, compound of 
tetrachlorophtbalimide with 
(Pfeiffer and Flater), A., i, 
342. 

5-iodo- (ScnoLL, Seer, and 
WeitzenbOck), A., i, 651. 
thiocyanate (Challenger and Wil- 
kinson), T., 100. 

0-Naphthyl ethyl ^sulphide (Lecher 
and Wittwer), A., i, 642. 
a- and 0-Naphthyl 0-chloroethyl ethers, 
and 1 -amino-, and 1-nitro- (Clemo 
and Perkin), T., 646. 


a- and 0-Naphthyl mercaptans, hydr- 
oxy- (Watson and Dutt), T., 2416. 

a- and 0-Naphthylaoetaldoximes(MATER 
and Sieglitz), A., i, 742, 748. 

a- and 0-Naphthylaoetic acid, bromo-, 
and their derivatives (Mayer ami 
Sieglitz), A., i, 742, 744. 

rf-Naphthylalanine (Sasaki and 
Kinosk), A., i. 803. 

dZ-Naphthylalanine, action of Bacillus 
proteus on (Sasaki and Kinose), A., 
i, 303. 

a-Naphthylamine, electrolytic oxidation 
of (Ono), A., i, 1008. 
substitution in (Franzen aud 
Stauble), A., i, 450. 

a-Naphthylamine, 5-iodo-, and its salts 
(Scholl, Seer, and Weitzkn- 
bock), A., i, 650. 

8-thiol-, and its dibenzoyl derivative 
(Rkissert), A., i, 584. 

0-Naphthylamine, compound of tellurium 
tetrabroiriide with (Lowv and Dun- 
brook), A., i, 446. 

additive compounds of, with azo- 
esters, and their oxidation products 
(Diels and Waokermann), A., i, 
1068. 

analysis of (Lee and Jones), A., ii, 
883. 

a- and 0 -Naphthyl amines, equilibria of, 
with dihydroxynaphthalenes (Kre- 
mann, Hemmelmayr, and Riemer), 
A., i, 1010. 

hydroferrocyanides of (Cumming), T., 
1295. 

a- and 0-NaphthyIamines, chloro-deriv- 
atives, and their derivatives (Fried- 
lander, Karamessinis, and Schenk), 
A., i, 244. 

a-N&phthylamine'8-Bnlphonic acid, 

4-chloro-, sodium salt (Friedlandkr, 
Karamessinis, and Schenk), A., i, 
244. 

o-a-Naphthylaminobenzoylbenzene, 

o-2' nitro- (Mayer and Freund), A., 
i, 866. 

Naphthylaminodiphenyl, 4-amiuo- 
l:4'-eMivdroxy- (Kalle & Co.), A., i, 
824. 

iV-a-Naphthyl*0*aminoethyl hydrogen 
sulphate (Saunders), T., 2675. 

p-a-Naphthylaniline, and its benzylidene 
derivative (Pummerer, Binapfl, 
Bittner, and Schuegraf), A., i, 
1197. 

a-Naphthyl 1-anthraquinonyl ketone 

(Scholl, Seer, and Daimer), A., i, 
258. 

a-Naphthylareinio acid, sulphonio acid 
of, and its potassium salts (Hill and 
Balls), A., i, 1080. 
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Naphthylazobensene (Pummerer, 
Binapfl, Bittner, and Schubgraf), 
A., i, 1197. 

2- /3-Naphthylbenzoxa*ole (Skraup and 
Moser), A., i, 575. 

a-1- and -2-Naphthylbutanes (Mayer 
and Sieglhz), A., i, 741, 743. 

a l- and -2-Naphthylbutan-7*ones, and 
their derivatives (Mayer and Sieg- 
litz), A., i, 741. 

l-a*Naphthyl-2:3*dibenzylquinoxa- 
linium chloride, aa'-dicyano- (Dutt 
and Sen), T., 2666. 

/8-Naphthyldimethylamine-6*sulphonic 
acid, potassium salt (Morgan and 
Rooke), A., i, 135, 

/3-Naphthyl-3-dimethylaminoethyl 
ether, hydiochloride (Clkmo and 
Perkin), T., 646. 

1:2-Naphthylenecarbamide. See a-Naph- 
thiminoazoione. 

l:4-Naphthylenediamine-2-i?-toluene- 
6(7)sulphonic aoid, monoacetyl deriv- 
ative, and its sodium salt (Society 
of Chemical Industry in Basle), 
A., i, 579. 

a-l-Naphthylethylamine (Samuelson) , 
A., i, 823. 

a- and /8-Naphthylethylamines, and theii 
derivatives (Mayer and Sieglitz), 
A., i, 742, 743. 

3- N aphthyle thy lmaloni o acid (Mayer 
and Sieglitz), A., i, 743. 

a Naphthylglycine-8-carboxylio acid, 
sodium salt (Fierz and Sali-mann), 
A., i, 870. 

3-Naphthylglycine-3-carboxylic acid, 
and its sodium salt (Fierz and 
Tobler), Am i, 870. 

Naphthyl glycinesulphonic acids (Fierz 
and Sallmann), A., i, 870. 

Naphthylideneanthranilic acid, /3-liydr- 
oxy- (Ekeley, Rogers, and Swisher), 
A., i, 935. 

a-Naphthylidefcenitroanilines, 2- and 
4-hydroxy- (Morgan and Reeves), 
Tm 4. 

5-Naphthylimino-2*thio-3-naphthyl- 
2 3:4:5 tetrahydro-l:3:4-thiodiazole 
(Guha), A , l, 877. 

5*Naphthylimino-2-thio-3-phenyl- 
2:3:4:6-tetrahydro l:3.4-thiodiazole 
<Guha), A., i, 877. 

5-Naphthylimino-2-thio 3-tolyl- 
2 :3 :4: 5-tetrahydro- 1 :3 :4- thiodiazole 
(Guha), A., i, 877. 

a-Naphthylmethyl ethyl ether, 4-bromo- 
( Mayer and Sieglitz), A., i, 
742. 

a- and /8-Naphthylmethyl bromides, 
bromo- (Mayer aud Sieglitz), A., i, 
742, 743. 


a- and 3-1-Naphthylmethylacetoaoetic 
acids, ethyl esters (Mayer aud Sieg- 
litz), A., i, 741, 743. 

j8 Naphthylmethylamine-6-sulphonic 
acid, and its salts and derivatives, and 
1-mtroso- (Morgan and Rooke), A., 
i, 134. 

a-1- and -2-Naphthylmethylbutyric 
aoids, and their deiivatives (Mayer 
and Siegliiz), A., i, 741, 743. 

a- and 3*Naphthylmethylethylmalonic 
acids, and their ethyl esters (Mayer 
and Sieglitz), A., i, 741, 743. 

3-Naphthyl methyl ketone, and its 
derivatives (v. Braun, Hahn, and 
Seemann), Am i, 729. 

a- and /3-Naphthylmethylmalonie acids, 
and bromo-, and their derivatives 
(Mayer and Sieglitz), A., i, 741, 743. 

3 -Naphthylmethylnitrosoamine-6-sul- 
phonio acid (Morgan and Rooke), 
A., i, 134. 

a-1- and -2-Naphthyl-j8 nitroethylenes 
(Mayer and Siegliiz), A., i, 742, 
743. 

Naphthylpropionio acids, bromo-, and 
their derivatives (Mayer and Sieg- 
litz), A., i, 742. 

2-3-Naphthylquinoline, methiodide of 
(v. Braun, Hahn, and Seemann), 
A., i, 729. 

a-Naphthylthioselenium aoetylacetone 

(Morgan, Drew, and Barker), T., 
2453. 

Narcosis, theory of (Traubb and 
Klein), A., i, 198; (Joachimoglu), 
A., i, 199. 

Narcotics, distribution coefficients of 
(Aiello), A., i, 301. 
mode of action of (Wieland), A., i, 
497. 

effective strengths of (FOiiner), A., i, 
199. 

Narcotine, estimation of, in opium 
(Rakshit), A., ii, 96. 

Naurite (Elhchner), A,, ii, 714. 

Neat’s foot oil, analytical constants ot 
(Eukart), A., i, 967. 

Neoarsphenamine. See Neosalvarsan. 

Neodymium oxide, density and mole- 
cular volume of (Prandtl), A., ii, 
379. 

Neon, spectrum of (Broughall), A., ii, 
541. 

Rontgen spectrum and ionisation 
potential of (Grotrian), A., ii, 179. 
series spectrum of (Skkliger), A., ii, 
17. 

excitation and ionisation potentials ot 
(Hertz), A., ii, 733. 
frequency of electrons in the atom of 
(Broughall), A., ii, 213, 
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Neosalvamn, toxicity of (Hart and 
Payne), A., i, 704. 

Neotrnxinic acids, and their derivatives 
( Store mxr and Bach£r), A., i, 832. 

Neoytterbium, atomic nnmber of (Ur- 
bain), A., ii, 505. 

Ncpela japonica, essential oil from (Mu- 
eayama and Itaoaki), A., i, 44. 

Nepheleetrometer (Kuorlmash), A., ii, 
692. 

Nephelometers, theory and use of 

(Wells), A., ii, 308; (Weinberg), 
A., ii, 309 ; (Baudouin and B^nard), 
A., ii, 862. 

Nephelometry of colloidal solutions 
(Bechhold and Hebler), A., ii, 693. 
of coloured hydrosols (Bechhold and 
Hebler), A., ii, 652. 

Nephritis from chromic acid (Major), 
A., i, 610. 

nitrogen constituents of blood in 
(Williams), A., i, 401. 
nitrogen retention in (Weiss and 
Garner), A., i, 704. 
dropsical, excretion of chlorides in 
(Violle), A., i, 968. 

Nerves, diffusion of hydrogen and hydr- 
oxyl ions in relation to the action 
*of (Adams), A., i, 1211. 
sensory, stimulation of, by alcohols 
and chlorohydrins (Irwin), A., i, 
899. 

Nervous system, biochemistry of the 
(Pighini), A., i, 295. 

Neutral salt action at high concentra- 
tions (Akerlof), A., ii, 134. 

Nickel, spectrum of (Muller), A., ii, 725. 
electrolytic, structure of, and its de- 
position and solution potential 
(KoHLSCHtiTTER and ScHdDL), A., 
ii. 648. 

scattering of electrons by (Davisson 
and Kunsman), A., ii, 251. 
catalytic hydrogenation with (Ri* 
deal), T., 309. 

effect of copper on the catalytic 
activity of (Armstrong and Hil- 
ditch), A., ii, 757. 
occurrence and estimation of, in plants 
(Bertrand and Mokragnatz), A., 
i, 1099. 

in amble soils (Bertrand and Mok- 
ragnatz), A., i, 975. 

Nickel alloys with chromium, expansion 
of (Chenbvard), A., ii, 153. 
estimation of chromium in (LOffel- 
bein ; Hild), A., ii, 660. 
with copper and zinc (Voigt), A., ii, 
295. 

with manganese, eleotrochemistry of 
(Tammanx and Yadbrs), A., ii, 
380. 


Nickel salts, catalytic hydrogenation by 
means of (v. Braun and Kirsch- 
baum), A., i, 727. 

Niokel chloride, equilibrium in the 
system, ammonium chloride, 
water, and (Clendinnen), T., 801. 
equilibrium of the reduction of, by 
hydrogen (Berger and Chut), 
A., ii, 38. 

haloids, crystal structure of the am- 
moniates of (Wyckoff), A., ii, 573. 
hydroxide, preparation of colloidal 
solutions of (Tower and Cooke), 
A., ii, 853. 

nitrate, composition and crystal struc- 
ture of (Wyckoff), A., ii, 573. 
nitrites, complex (Cuttica), A., ii, 
448. 

oxide, reduction of, by hydrogen 
(Berger), A., ii, 608. 
tungstate (Smith), A., ii, 774. 

Niokel organic compounds 
with dioximes (Bjerrum), A., i, 18, 
19. 20, 21. 

Nickel estimation : — 
estimation of, electrometrically 
(MtiLLER and Lauterbach), A., ii, 
875. 

estimation of, gravimetrically, as di- 
oxide (Vaubel), A., ii, 875. 
estimation of, in silicate rocks 
(Hackl), A., ii, 458. 
estimation of, in steel (Rubricius), 
A., ii, 163 ; (Simion), A., n, 629. 
estimation of magnesium in (Cha- 
ll t pny and Breiscii), A., ii, 227. 

Nicotine, estimation of, in tobacco 
(Liotta), A., ii, 404. 

Nicotinic acid (pyndine-d-carboxylic 
acid), amyl and ethyl esters (Wol- 
ffen stein), A., i, 861. 
ethyl aster, iV*ethiodide (Wolffen- 
stein), A., i, 365. 

methyl ester, preparation of AT-alkyl- 
haloids of (Wolffenstein), A., i, 
365. 

dipropylamide and piperidide of 
(Society of Chemical Industry 
in Basle), A., i, 1058. 

Nicotinodiethylamide (Hartmann and 
Skiberth). A., i, 679. 

Nicotinodipropylamide (Hartmann and 
Skiberth), A., i, 679. 

Nicotinopiperidide (Hartmann and 
Skiberth), A., i, 679. 

Night-blue, surface tension of aqueous 
solutions of (de Izaguirre), A., ii, 
262. 

effect of anions on the colloidal state 
of (Akamatsu), A., ii, 830. 

Niobium penloxide, action of light on 
(Renz), A., ii, 61. 
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Xirvanol (i -phenyl- i-ethylhydantoin) , 

synthesis of (Read), A., i, 954. 

Niton {radium emanation) , spectrum of 
(Nyswandeb, Lind, and Moore), 
A., ii, 803. 

activity of 7 -rays from (Slater), A., 
ii, 681. 

effect of, on blood and urine (Hauen- 
stein), A., i, 80. 

Nitration of hydrocarbons (Battegay 
and Brandt), A., i, 1001. 

Nitrides, rate of formation of (Tam- 
mann), A., ii, 852. 

Nitrification (Miyake and Soma), A., i, 
1096. 

in soils (Stephenson), A.,i, 416. 

Nitriles, dynamics of the formation of, 
from anhydrides and amides (Kke- 
mann, Zoff, and Oswald; Kre- 
mann, Roslkr, and Penkner), 
A., ii, 748. 

action of hydrogen peroxide on 
(Oliyeri-Mandal\), A., i, 544. 
action of organomagnesium compounds 
on (Baerts), A., i, 817. 
aromatic, electrochemical oxidation of 
(Fighter and Grisard), A., i, 37. 

iwNitriles (Passerini), A , i, 731. 

Nitro-componnds, reduction of, by 
stannous chloride (Goldschmidt, 
Storm, and Hassel), A., ii, 361. 
reduction of, by titanium trichloride 
(Rathsburg), A., i, 242. 
aromatic, formation of salts from 
(Lifbchitz), A., i, 737. 
catalytic i eduction of (Brand and 
Steiner), A., i, 536. 
removal of halogen atoms from 
(Macbeth), T., 1116. 
action of sodium hydrogen sulphite 
on (Weil and Moser), A., i, 443. 
halogenated, reduction of (Burton and 
Kenner), T., 675. 
detection of (Prins), A., ii, 877. 

Nitrogen atom, structure of the (Moir), 
T, 1808. 

active modification of (Newman), A , 
ii, 279, 639 ; (Wendt), A., ii, 639. 
origin of the spectrum of (Duffieux), 
A., ii, 597. 

ionisation and excitation tension of 
(Brandt), A., ii, 186. 
heat of vaporisation and specific heat 
of (Mathias, Crommelin, and 
Onnes), A., ii, 472. 
pure, density of (Moles), A., ii, 562. 
atmospheric, from Madrid, density of 
(PayI and Moles), A., ii, 762. 
equation of state for (Bartels and 
Eucken), A., ii, 117. 
isotherms of (Holborn and Otto), 
A., ii, 737. 


Nitrogen, rectilinear diameter of 
(Mathias, Onnes, and Cbomme- 
lin), A., ii, 662 . 

absorption of, by calcium and its 
alloys (Ruff and Hartmann), 
A., ii, 377. 

viscosities of carbon monoxide and 
(Smith), A., ii, 549. 
electrolytic reduction of (Fichter and 
Suter), A., ii, 872. 
explosion of acetylene and (Garner 
and Matsuno), T., 1729. 
reaction of ethylene and, under the 
electric discharge (Miyamoto), A., 
i, 418. 

reaction between carbon, barium 
carbonate and (Askenasy and 
Grude), A., ii, 445. 
reaction between carbon, sodium 
carbonate and (Ingold and Wil- 
son), T., 2278. 

quadrivalent, radicles containing 
(Wieland and Kogl), A., i, 726. 
fixation of, in soils (Greaves, Carter, 
and Lund), A., i, 976. 
effect of diet on fixation of, in the 
organism (Dienes), A., i, 293. 

Nitrogen compounds, photosynthesis of 
(Baly, Heilbron, and Hudson), T., 
1078. 

Nitrogen £?*&chloridc, attempted pre- 
paration of (Noyes), A., ii, 143. 
chlorination by means of (Coleman 
and Noyes), A., i, 133. 
wwmoxide {nitrous oxide) , viscosities of 
carbon dioxide and (Smith), A., 
ii, 549. 

solubility of, in various solvents 
(Kunerth), A., ii, 823. 
narcotic action of (Wieland), A., i, 
497. 

dioxide (nitric oxide), preparation of, 
from boron nitride and metallic 
oxides (Sborgi and Nasini), A., 
ii, 564. 

oxidation of (Burdick), A., ii, 
272 ; (Briner, Niewiazski, and 
Wiswald), A., ii, 563. 
action of, on metallic carbonyls 
(Mond and Wallis), T., 32. 
action of, and its derivatives on 
sodium arsenite (Gutmann), A., 
ii, 844. 

estimation of (Klemenc and Bunzl), 
A., ii, 783. 

Znoxide (nitrous anhydride) (Foer- 
ster), A., ii, 284. 

per - or £e£r-oxide, liquid, analysis of 
(Sanfourchr), A., ii, 454. 
oxides, formation and decomposition 
of (Bodenstein, Boes, Lindner, 
and Ramstetter), A., ii, 372. 
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Nitrogen oxides, formation of, in gas 
analysis (Jones and Parker), 
A., ii, 223. 

reactions of alkalis with (San- 
fourche), A., ii, 762. 
compounds of, with olefines and 
zinc (SCHAARSCHMIDT, VEIDT, 
and Schlosskr), A., i, 645. 
analysis of mixtures of (Burdick), 
A., ii, 583. 

estimation of, in air (Allison, 
Parker, and Jones), A., ii, 
313. 

Nitric aoid, oxidation reactions in the 
synthesis of (Matignon), A., ii, 
663. 

electrolytic concentration of aqueous 
solutions of (Creighton), A., ii, 
212 . 

heats of neutralisation of (Richards 
and Rowe), A., ii, 425. 
heat developed on mixing sulphuric 
acid, water and (McDavid), A., 
ii, 617. 

vapour pressure of aqueous solutions 
of (Sproesser and Taylor), A., 
ii, 143. 

action of, on metals (Banerji and 
. Dhar), A., ii, 756. 
estimation of nitrogen in esters of 
(Kesseler, Rohm, and Lutz), 
A., ii, 392. 

Nitrates, organic compounds giving 
precipitates with (Giral Pe- 
reira), A., ii, 523. 
assimilation of (Baudisch), A., i, 
194. 

detection of(FoREsn), A., ii, 624. 
detection and estimation of, in 
serum and in mine (Nolie), A., 
ii, 683. 

estimation of, in drinking water 
(Reuss), A., ii, 454. 

Nitrous acid, velocity of decomposition 
of (Klemenc and Pollak), A., 
ii, 432. 

mte of reaction of, with aliphatic 
amino-acid8( Dunn and Schmidt), 
A., i, 1024. 

action of, on iodides, in presence of 
oxygen (Lombard), A., ii, 813. 
and its salts, detection of (Falci- 
ola), A., ii, 783. 
estimation of, in presence of arsen- 
ious acid (Klemeno), A., ii, 865. 

Nitrites, reaction of, with thiosulphates 
(Falciola), A., ii, 453. 
assimilation of (Baudisch), A., i, 
194. 

estimation of, in presence of nitrates 
(Mach and Sindlinger), A., ii, 
783. 


Nitrogen 

Fernitrio acid, properties and struc- 
ture of (Trifonov), A., ii, 845. 
as an analytical reagent (Mathew* 
son), A., ii, 883. 

Nitrogen estimation 
estimation of, by Dumas’s method 
(Mohr), A., ii, 82. 
estimation of, by the Kjeldahl method 
(Paul and Berry), A., ii, 82 ; 
(Parnas and Wagner), A., ii, 
312; (M. and I. Sborowsky), A., 
ii, 783. 

estimation of, by a modified Kjeldahl 
method (Mears and Hussey), A., 
ii, 159 ; (Skutil), A., ii, 582. 
estimation of, by a micro-Kjeldalil 
method (Ling and Price), A., ii, 
522. 

estimation of, microchemically 
(Schoeller), A., ii, 159; (Ac£l), 
A., ii, 225 ; (Yalli^e and Polo- 
novski), A., ii, 312; (Holtz), A., 
ii, 521. 

estimation of, in ammonium salts 
(Meurice), A., ii, 225. 
estimation of, in fertilisers (Mach and 
Sindlinger), A., ii, 783. 
estimation of, in nitric esters (Kes- 
seler, ROhm, and Lutz), A., ii, 
392. 

ammo-acid, estimation of, by the 
ninhydrin reaction (Riff art), A., 
ii, 718. 

non-protein, estimation of, in blood 
(Ponder), A., ii, 583 ; (Richter- 
Quittner and Hoenlinger), A., 
ii, 717. 

estimation of, in serum (Cristol), 
A., ii, 583. 

Nitro-gronps, replacement of diazo- 
groups by (Vesely and DvorXk), 
A., i, 690. 

aromatic, i eduction of, by tissues 
(Lii’schitz and Gottsohalk), A., 
i, 298. 

estimation of, in aromatic organic 
compounds (Callan and Hender- 
son), A., ii, 524. 

6-^-Nitrole-y-ketopentane, a-oximino- 
(Ponzio and Ruggeri), A., i, 629. 

3 4 -Nitrole-y-ketophenylbutftne, 
a-oximino- (Ponzio), A., i, 1038. 

Nitrones, catalytic reduction of (Cus- 
mano), A., i, 143. 

Nitrosyl chloride, action of, on n-hept- 
ane (Lynn and Hilton), A., i, 417. 

Nitrosylsclenic aoid (Meyer and Wag- 
ner), A., ii, 372. 

Nitrous aoid. See under Nitrogen. 

Nitrous anhydride. See Nitrogen tri * 
oxide. 
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Nitzschia closterium , synthesis of vita- 
min-^ by (Jameson, Drummond, and 
Coward), A., i, 1099. 

Nonadeoan-6-ol, and its phenylurethane 
(Lxuoidk), A., i, 217. 

A**Nonenoic acid, vanillylamide and 
jt?-hydioxybenzylamide of (Ott and 
ZlMMERMANN), A., i, 137. 

Nonowobutylamide (Asahina and 
Asa no), A., i, 506. 

w-Nonoic acid, preparation of (Asahina 
and Ishida), A., i, 620. 
sodium salt, properties of solutions of 
(Flecker and Taylor), T., 1101. 

Norcholoidanic acid, and its dimethyl 
ester (Wieland and Adicrek), A., i, 
838. 

Norpinio add, structure and synthesis 
ol (Ganguly), A., i, 1153. 

Norsolannellio acid (Wieland and 
Schulenburg), A., i, 346. 

Nortropinoneoarboxylic acid, ethyl ester, 
and its derivatives (Merck, Wolfes, 
and Maeder), A., i, 1173. 

Novocains, estimation of (Hanson), A., 
ii, 405. 

Nucleic acid, compounds of proteins 
with (8 ns u del and Peiser), A., i, 
1200. 

metabolism of. See Metabolism, 
animal, preparation and analysis ol 
(Leyene), A., i, 1076. 
in bacteria (Schaffer, Folkoff, and 
Jones), A., i, 1095. 
pancreatic ( Hamm arsten and Jo r res) , 
A., i, 887. 

NnoleiC acids, anticoagulating action of 
(Doyon), A., i, 82, 1087. 
from spleen of cattle (Steudel), A., i, 
297. 

Nuclein metabolism. See Metabolism. 

Nutmeg butter (B.), A., i, 976. 

Nuts, Barbassu, constituents of (Ju- 
melle), A., i, 207. 

Nut tree oil, purging (L.), A., i, 908. 

Nystagmus (Pentimalli), A., i, 302. 


0 . 

Oak, black powder from a hollow (v. 
Lippmann), A., i, 311. 
tannm from the (Freudevberq and 
Yollbrecht), A., i, 1046. 

Oats, ergot of. See Ergot. 

Obituary notices 

Ganesh Sakharam Agashe, T., 745. 
James Robert Applcyard, T., 2898. 
Adrian Brown, T., 2899. 

William Gowland, T., 2907. 

Philippe Auguste Guye, T., 2909. 
Edward William Taylor Jones, T., 746. 


Obituary Notices 
William Kellner, T., 2912. 

George William Macdonald, T., 2913. 
John Spiller, T., 748. 

Lionel William Stanscll, T., 2916. 

Octa-acetyldisalicinethylamine (Zem p- 
l£n and Kunz), A., i, 664. 

Octa-acetyldisalioinmethylamine(ZEMr- 
li&n and Kunz), A., i, 564. 

Aye-Octadiene, and its ozonide 
(Schweitzer), A., i, 215. 

A<”7-Ootadione-a$e0-tetraoarboxylic 
acid, 6-bromo*7{-^hydioxy- (Chan- 
drasena and Ingold), T., 1318. 

$.-Octahydroanthracene, and its sul- 
phonic acid (Schroeter and Tetra- 
LTN G. M. R. H.), A., i, 1136. 

s. -Octahydrophenanthrene, and its deriv- 
atives (Schroeter and Tetralin 
G. m. b. H.), A., i, 1137. 

Oc tamethy ltetra-amylose ( Pringsh ri m 
and Persch), A., i, 113. 
tetra-acetate (Pringsheim and 
Persch), A., i, 632. 

l:2:4:6:l':2':4':6'-Octamethyltetrabydro- 
4:4'-dipyridyl (Emmery and Werb), 
A., i, 680. 

Octane, 3-chloro-7-hydroxy- (Detceuf), 
A.,i, 327. 

0:3:3 -dicycloOttoikb (Schroeter and 
Yossen), A., i, 122. 

0:3: 3- tf wycZoOctane-3 :7 -diol (Schroeter 
and Yossen), A., i, 122. 

0.3:3-<2zci/doOctane-3:7-dione (Sciiroet- 
er and Yossen), A., i, 122. 

Octapyridine-g-diohlorodiferrichloride 
(Weinland and Kissling), A., i, 
365. 

Aa^-Octatriene*aS€0-tetracarboxylic 
aoid, y(-dihydroxy- (Chandkasena 
and Ingold), T., 1319. 

37*0ctene oxide (Dxtcruf), A., i, 327. 

0:3 , 3-d«c3/cZo-A 1 -Ooteue-3:7-dione- 
2:4:6:8-tetracarboxylio acid, methyl 
e^ter (Schroeter and Yossen), A., i, 
122 . 

Octopus, muscle extract of (Quagliari- 
ei.t.o), A., i, 608. 

n - and see . -Octyl lluorides (S warts), A., 
i, 101. 

Odour, relation of, to chemical constitu- 
tion (Zwaardemaker), A., i, 
607. 

and molecular structure (Delange) 
A., i, 894. 

perception of (Komuro), A., i, 84. 
value of (Ungerer and Stoddard), 
A., i, 894. 

Odours, aromatic, classification of 
(Obma), A., i, 1090. 

(Edema, nitrogen content of the fluid in 
(Strtsower), A., i, 964. 
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(Edema, artificial, effect of calcium and 
potassium ions on the production of 
(Hamburger), A., i, 606. 

Oils, relation between the refractive 
index and chemical characteristics 
of (Pickering and Cowlishaw), 
A., ii, 325. 

velocity of extension of, on the surface 
of water (Woog), A., ii, 197. 
catalysts in the hydrogenation of 
(Ueno), A., i, 983. 

saponification of (Norris and 
McBain), T., 1362; (Langton), 
A., i, 982. 

drying, oxidation of (Coffey), T., 
17. 

essential. See Oils, vegetable, 
fatty, drying of (Slansky), A., i, 
1113. 


lubricating mineral, chemistry of 
(Dunstan and Thole), A., i, 213. 
mineral and tar, oxidation of (Har- 
ries), A., i, 514. 

See also Petroleum, 
vegetable (Roure-Bertrand Fils), 
A., i, 845, 846, 847. 
from the Sudan (Joseph and Whit- 
feild), A., i, 754. 
from Tonkin and Annam (Gatte- 
fossA), A., i, 1167. 
effect of sunlight on the formation 
of, in plants (Canals), A., i, 
907. 


detection of, in animal fats (Mutte- 
let), A., ii, 168. 

estimation of the acetyl value of 
(Leys), A., ii, 167 ; (Cook), A., n, 
324. 


estimation of the iodine-bromine 
number of, without using potassium 
iodide (Winkler), A., ii, 534. 

Oil-water emulsions, reversal of phases 
in (Bhatnagar), A., ii, 204. 

Oleanilide ^bromide (Nicolet), A., i, 
106. 

Olefines, magnesium compounds of 
(Krestinski), A., i, 1128. 

Oleic acid, measurement of the surface 
pressure of thin layers of (Mar- 
celin), A., ii, 687. 

catalytic decomposition of (Mailhe), 
A., i, 423. 

relation of, to its halogen additive 
products (Nicolet), A., i, 106. 
soaium salt, ultra-filtration of solu- 
tions of (McBain and Jenkins), T., 
2325. 

vanillylamide of (Ott and Zimmer- 
MANN), A., i, 137. 

Oleio anhydride, iodine value of (Holds, 
Werner, Tacke, and Wilke), A., 
ii, 723. 


CXXII. ii. 


a-Olein (Ambergbr and Bromic), A., i, 
804. 

Oleoacetylhydroxamie acid (Nicolet 
and Pelo), A., i, 644. 

Oleodiacetylhydroxamic aoid (Nicolet 
and Pelc), A., i, 644. 

a-Oleo-zSy-distearin (Amberger and 
Bromig), A., i, 804. 

Oleum fagi sylvaticce . See Beechnut 

oil. 

Oligodynamy of silver (Doerr and 
Berger), A., i, 1097. 

Olive oil, coloration of, with the Villa- 
vecchia reagent (Prax), A., ii, 
595. 

Olivine from lithosiderites (Chirvinskii), 
A., ii, 714. 

ft-Opianio acid, methyl ester, condensa- 
tion of methyl jB-naphthol-3-carboxyl- 
ate with (Stosius), A., i, 746. 

Opium, estimation of meconic acid in 
(Annett and Bose), A., ii, 
791. 

Indian, estimation of alkaloids in 
(Rakshit), A., ii, 96. 

Optical anomalies, negative, effect of 
substitution on (Le Bas), A., ii, 9. 
properties of solutions (Wasast- 
jerna), A., ii, 2. 
rotation. See Rotation. 

Optioally active compounds, influence of 
constitution on the rotatory power of 
(RuPEand Jaggi), A., i, 840 ; (Rupk), 
A., ii, 602. 

Optotoxin. See Ethyldihydrocupreicine. 

Oranges, changes in, on keeping 
(Andr£), A., i, 209. 

Orchids, coumarin glucoaidos in (HfiRis- 
sey and Dklaunry), A., i, 210. 

Orcinolsulphamphthalein (Dutt), T., 
2391. 

Ores, genesis of, in relation to geo- 
graphical distribution (Gregory), T., 
750. 

Organic chemistry, problems of (Trautz 
and Winkler), A., i, 926. 

Organic compounds, atomic and mole- 
cular refraction in (Swientos- 
lawski), A., ii, 173 ; (v. Auwers 
and Kolligs), A., ii, 174. 
rotatory dispersion of (Lowry and 
Cutter), T., 532. 

crystalline, structure of (Bragg ; 
Becker and Jancke), A., ii, 
128. 

valency of (Hbnbich), A., ii, 704 , 
(Stieglitz), A., ii, 705. 
polar and non-polar valenoy in 
(Garner), A., ii, 758. 
linkings of carbon atoms iu (Wibaut), 
A., ii, 259 ; (Beutler), A., ii,259, 
848. 


53 
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Organic compounds, lability of halogen 
atoms in (Henderson and Mac- 
beth), T., 892; (Hirst and Mac- 
beth), T., 904, 2169 ; (Graham 
and Macbeth), T., 1109, 2601; 
(Macbeth), T., 1116 ; (Black, 
Hirst, and Macbeth), T., 2627. 
numerical relationship* between car- 
bon atoms in (Decker), A., i, 417. 
thermochemistry of (Swientos- 
lawski), A., ii, 195 ; (Fajans), 
A., ii, 818 ; (Thiel), A., ii, 819. 
relation between heats of fusion and 
of solution of (Gehlhoff), A., ii, 
121 . 

wet combustion of, by means of 
chromic acid (Simon), A., ii, 693. 
biochemioal and electrochemical oxi- 
dation of (Fighter), A., ii, 23 , 
(Nathansohn), A., ii, 421 ; (Mul- 
ler), A., ii, 469. 

electrochemistry of the reversible 
reduction of (Conant, Kahn, 
Fieser, and Kurtz), A., ii, 647. 
catalytic reduction of, by platinum 
oxide (Voorhees and Adams), A., 
ii, 668. 

phosphorescent mixtures of boric acid 
with (Tiede, Wulff, and Ragoss), 
A., ii, 8. 

action of Dakin’s hypochlorite solu- 
tion on (Engfeldt), A., i, 812. 
preparation of bromo-derivatives of, 
without production of hydrogen 
bromide (Gupta and Thorpe), T., 
1896. 

elimination of carbon dioxide from 
(Kunz-Krause and Manickb), A., 
ii, 731. 

behaviour of, in plants (Ciamician 
and Galizzi), A., i, 603. 
aromatic, estimation of nitro-groups 
in (Callan and Henderson), A., 
ii, 524. 

homologous, variation of physical 
properties of (Pauly), A., i, 1; 
(Stark), A., i, 2. 

giving precipitates with nitrates 
(Giral Pereira), A., ii, 623. 
micio-analyais of (Welter), A., ii, 
399. 

detection of oxygen in (Piccard), A., 
u, 389. 

estimation of carbon and hydrogen 
in (Wrede), A.,ii, 316 ; (Lindner), 
A., ii, 667 ; (Simon and Guillau- 
min), A., ii, 867 ; (Simon), A., ii, 

888 . 

estimation of carbon and oxygen in 
(Klein and Stbuber), A., ii, 159. 
estimation of chlorine in (Klimont), 
A., ii, 580; (VoToeiJK), A., ii, 863. 


Organio compounds, estimation of oxygen 
in (Mbulen), A., ii, 717. 
estimation of phosphorus in (Man- 
oini), A., ii, 83. 

estimation of phosphorus in, iodo- 
metrioally (a van berg, SjOberg, 
and Zimmerlund), A., ii, 867. 
estimation of sulphur in (Meulxn), 
A., ii, 311. 

estimation of thallium in (A. E. and 
D. Goddard), T., 488. 

Organio dust, explosions of (Beyers- 
dorfer), A., ii, 749. 

Organism, animal, synthesis of amino- 
acids in the (Shiple and 
Sherwin), A., i, 492. 
deamination of amino-acids in the 
(Kotake), A., i, 1218. 
oxidation in the (Mittra and 
Dhar), A., i, 1210. 

Organo-metallic compounds (Schlu- 
baoh and Goes), A., i, 1204. 
preparation of (Goddard, Ashley, 
and Evans), T. , 978. 
interaction of, with inorganic haloids 
(Challenger and Ridgway), T., 
107. 

Origanum vulgare , constituents of oils 
from (Anoelescu), A., i, 460. 

Ornithine, presence of, in plants (K iesel), 
A., i, 412. 

Osazones, formation of (van Laer and 

- Lombaers), A., i, 113. 

Osmium, detection of, with potassium 
thiocyanate (Hirsch), A., ii, 459. 

Osmometers, collodion (Brown), A., ii, 
690. 

Osmosis, anomalous (Lokb), A., ii, 124, 
354, 467, 742. 

See also Electrical endosmosis. 

Osmotic pressure, measurement of, with 
the water interferometer (Lotz and 
Frazer), A., ii, 264. 
regulation of (Palmer, Atchley, and 
Loeb), A., i, 692. 

determination of molecular weight by 
means of (Foix), A., ii, 621. 
of protein solutions (Loeb), A., ii, 
742. 

Ovalbumin. See under Albumin. 

Overvoltage (Newbery), T., 7. 
measurement of (Tartar and Keyes), 
A. , n, 343. 

on electrodes (Isgarischev and Berk- 
mann), A., ii, 263, 254. 

Ox&lio acid, and its potassium salt, 
action of radium rays on (Kailan), 
A., ii, 543. 

action of electric arc light on the 
catalytic decomposition of solutions 
of (Kunz-Krause and Manioice), 
A., ii, 731. 
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Oxalio ao£d, crystallised, as a standard 
in oxidation processes (Hill and 
Smith), A., ii, 888. 
formation of, in growth of Aspergillus 
and Citromyces (Butkkwitsoh), A., 

i, 707, 978. 

in young leaves (Bait), A., i, 309. 
behaviour -of, in the animal organism 
(Pincussen), A., i, 403. 
calcium salt, monohydrate, optical 
and crystallographic properties of 
(Wherry), A., ii, 450. 
equilibrium of potassium carbonate 
with (Ramann and Sallinger), 
A., ii, 181. 

lead diphenyl salt (Goddard, Ashley, 
and Evans), T., 981. 
potassium salt, preparation of, from 
potassium acetate (Evans and 
Hines), A., i, 803. 
sodium salt, formation of, from sodium 
formate (Matignon and Marohal), 
A., i, 915. 

uranyl salt, photolysis of (Bauk and 
Rebmann), A., n, 387 ; (Baur and 
Hagenmacher), A., ii, 338. 
methyl ester, decomposition of, by 
acetic acid (Turner and Wilson), 
. A., i, 916. 

detection and estimation of, and its 
use in standardisation (Rosen- 
thaler), A., ii, 594. 
estimation of, with permanganate with- 
out addition of acid (Witt), A., ii, 
594. 

estimation of, in urine (Salkowski), 
A., ii, 92; (Mislowitzeb), A., ii, 
325. 

Oxalodi-5-acenaphthylamide (Fleisch- 
er and Bchranz), A., i, 1143. 

j8*0xalyl-tt-butyric acid, ethyl ester 
(Feist and Breubr), A., i, 521. 

tsoOx&soleoarboxylio acids, isomerism of 
(Betti and Berlingozzi), A., i, 
62. 

Oxidation, simultaneous reduction and 
(Korz and Rathekt), A., i, 236. 
oatalysis of (Karczag), A., ii, 137. 
biochemical and electrochemical, of 
organic compounds (Fichteb), A., 

ii, 23 ; (Nathansohn), A., ii, 421 ; 
(MiJLLXR), A., ii, 469. 

electrolytic. See Electrolytic oxid- 
ation. 

with potassium permanganate (Bige- 
low), A., i, 998. 

Oxidation-reduction reactions, effect of 
substitution on the free energy r of 
(LaMxx and Baser), A., ii, 735. 

-MAP- OxUobisdihydromorphixestilph- 
onio acid (Speyer ana Becker), A., 
i, 676. 


Oximes, thermochemistry of (Dora- 
bialska), A., i, 725; ii, 548. 
isomerism of (Brady and Thomas), 
T., 2098. 

Oximino&cetoacetio acid, ethyl ester, 

stereoisomerism of (Dorabialska), 
A.,i, 725. 

Oximinoacetophenone, cobaltous salt 
(Ponzio), A., i, 662. 

Oximinoaoetylaoetone, cupric and co- 
baltous salts (Ponzio), A., i, 662. 

Oximinobenzoylaeetone, cobaltous salt 
(Ponzio), A., i, 662. 

iV-Oximino- ethers (Barrow, Grif- 
fiths, and Bloom), T., 1713. 

a-Oximinoketones, cobalt compounds 
of (Ponzio), A., i, 661. 

Oxindigo, synthesis of (Fries and 
Hasenjagkr), A., i, 45. 

Oxixdole, 1-amino-, and its o-nitio- 
benzylidene derivative (Neber), A , 
i, 546. 

Oxonium salts from phenols and then 
ethers (Kehrmann, Decker, and 
Solonina), A., i, 32; (Kehrmann, 
Decker, and Schmajewski), A., i, 
33. 

Oxyo/lobetulin, and its acetate (Schulze 
and Pieroh), A., i, 1046. 

Oxycellulose (Heuser and Stockigt), 
A., i, 719. 

formation and reactions of (Clifford 
and Eargher), A., i, 1121. 
action of heat on (Justin-Mueller), 
A., i, 11. 

reactions of, with alkalis (Schwalbe 
and Becker), A., i, 232. 
detection of (Becker), A., ii, 94. 

Oxydases, chemical nature of (van der 
Haar), A., i, 284. 

Oxydehydrocorydaline (Gadamer and 
v. Bruorhausen), A., i, 675. 

Oxydigitogenic acid, trimethyl ester 
(Windaus and Weil), A., i, 849. 

Oxygen, absorption spectra of liquid and 
gaseous (Shaver), A., ii, 331. 
band spectrum. of (Runge), A., ii, 329. 
heat of reaction of, with haemoglobin 
(Adolph and Henderson), A., ii, 
350. 

heat of vaporisation and specific heat 
of (Mathias, Crommklin, and 
Onnes), A., ii, 472. 
rectilinear diameter of (Mathias and 
Onnes), A., ii, 66d. 
isotherms of (Holborn and Otto), 
A., ii, 73/* 

univalent (Goldschmidt), A., i, 1148 ; 
(Goldschmidt and Sohmidt), A., i, 
1149. 

compressibility of (Ouye and Bathe- 
oas), A., ii, 617. 
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Oxygen, density of (Moles), A., ii, 141 ; 
(Moles and GonzAlez), A., ii, 497 ; 
(Moles and Crespi), A., ii, 636. 
solubility of, in organic solvents 
(Fischer and Pfleiderer), A., ii, 
841. 

velocity of the action of, on metals 
(Tammann and Foster), A., ii, 881. 
equilibrium of silver oxide and (Keyes 
and Hara), A., ii, 353. 
ignition of mixtures of ammonia and 
(White), T., 1688. 
ignition of mixtures of hydrogen and 
(Mitsoherlich), A., ii, 358. 
combination of hydrogen and, in 
presence of colloidal palladium 
(Sandonnini and Quaglia), A., ii, 
556. 

catalytic formation of water from 
hydrogen and (Pease and Taylor), 
A., ii, 701. 

partial pressure of, in human blood 
(Barcroft and Nagahashi), A., i, 
890. 

relation between carbon dioxide and, 
in respiration (Thunbebg), A., i, 
889. 

subcutaneous absorption of, at high 
altitudes (Bayetjx), A., i, 79. 

Oxygen detection and estimation 
detection of, in organic compounds 
(Piccard), A., ii, 389. 
estimation of small quantities of 
(Sheaff), A., ii, 582. 
estimation of, in hydrogen (Larson 
and White), A., ii, 311. 
estimation of, in organic compounds 
(Klein and Steuber), A., ii, 159 ; 
(Meulen), A., ii, 717. 

Oxyhasmoglobin, crystalline, preparation 
of (Heidelberger), A., i, 962. 
dissociation of (Hill), A., i, 193. 

Oxynitrilaee. See S-Emulsin, 

Oxynitrilese. See <r-Emulsin. 

100xy-9-oxythi6naphthenyl-6-oxy- 
phenanthrene(FRiEDLANDER, Herzog, 
and y. Voss), A., i, 764. 

3-Oxythionaphthen, condensation of 
formic acid with (Schwenk), A., i, 
153. 

2-Oxythionaphthenyl-2-indane- 1 :3-dione 
(Frikdlander, Herzog, and v. 
Voss), A., i, 764. 

Osone, preparation and properties of 
(Riesbnfeld and Schwab), A., ii, 
637. 

luminescence of, when decomposing 
(Trautz and Seidel), A., ii, 780. 
physical constants of (Riesenfeld 
and Schwab), A., ii, 761. 
action of, on amines (Streckek and 
Baltes) A., i, 14. 


Osone, action of, on hydrocarbons 
(Wheeler and Blair), A., i 
1105. 

action of, on lactose (Sohonebaum), 
A., i, 717. 

action of, on sugars (Sohonebaum), 
A., i, 223. 

Oioniser, new (N£mecek), A., ii, 841. 


P. 

Pagoda oorn oil, constituents of (Roure- 
Bertrand Fils), A., i, 845, 846. 

Palladium, occlusion of hydrogen by 
(Oxley), A., ii, 469. 
properties of hydrogen desorbed from 
(Anderson), T., 1153. 
separation of, from platinum, by 
means of dimethylglyoxime (Da vis), 
A., ii, 662. 

Palmatine, conversion of berberine into 
(Spath and Lang), A., i, 166. 

Palmitic aoid, sodium salt, hydrolysis of 
solutions of (MoBain, Taylor, and 
Laing), T., 621. 

cetyl ester (Brigl and Fuchs), A., i, 
713. 

vanillylamide of (Ott and Zimmer- 
mann), A.,i, 137. 

a-Palmito-jfy-diolein (Amberger and 
Bromig), A., i, 804. 

Palmitodistearins, isomeric (Amberger 
and Bromig), A., i, 804. 

Panoreas, function of the (Adler), A., 
i, 195. 

action of amino-acid hydrochlorides on 
the secretion of (Arai), A., i, 297. 
amylolytic activity of, in polyneuritis 
(Tiger and SimonnetI, A., i, 195. 
nucleic acid from (Hammarsten and 
Jorpes), A., i, 387. 
hydrolysis of yeast-nucleic acid by 
boiled extracts of (Jones), A., i, 
479. 

Papilionaceae, glucosides from (Verge- 
lot), A., i, 207. 

Paraoetaldehyde, preparation of (Vogt 
and Nieuwland), A., i, 111. 

Paraoetaldehyde, bromo- (Helferich 
and Speidel), A., i, 6. 

Paraffins, oxidation of, with nitrogen per- 
oxide (Granaoher and Schaufel- 
berger), A., i, 613, 

Paraffins, mono- and eW-chloro- (Elek- 
TROCHEMISCHE WeRKE, BOS8HARD, 
and Strauss), A., i, 913. 
nitro-, absorption spectra of (Graham 
and Macbeth), T., 1109. 
substituted, reduction o£ with 
titanium salts ,( Henderson and 
Macbeth), T., 892. 
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Paraffin wax, composition of (Francis), 
T., 496; (Francis, Watkins, and 
Wallington), T., 1629, 2804. 
action of, with oxygen, sulphur, 
selenium or tellurium (Siebeneck), 
A., i, 417. 

Paralysis agitans, sugar regulation in 
(Drksel and Lewt), A., i, 969. 

Parametrium , toxicity of alkloids for 
(Crane), A., i, 404. 

Pararosanilineleuoosnlphonio aoid, salts 
and hydrates of (Wieland and 
Soheuing), A., i, 68. 

Paris green, estimation of copper and 
arsenic in (Kolthofx and Ceemek), 
A., ii, 86. 

a-Particles, disintegration of elements 
by (Rutherford and Chadwick), 
A., ii, 682. 

excitation of y-rays by (Slater), A., 
ii, 13. 

collisions of, with hydrogen nuclei 
(Chadwick and Bieler; McAu- 
lay), A., ii, 12. 

as detonators (Henderson), A., ii, 
606. 

Passivity (Evans ; Gillis), A., ii, 814. 

Patchouli oil (Uoure- Bertrand Fils), 
A , i, 846. 

Paullinia tannin (Nierenstein), T., 23. 

Pea, absorption of calcium chloride by 
the roots of (Redfern), A., i, 614. 

Peaohes, odorous constituents of (Power 
and Chesnut), A., i, 99. 

Pectin in stored fruit (CarrIe), A., i, 

1222. 

estimation of, in apples (CarrE and 
Haynes), A., ii, 401. 

Pectinase produced by Rhizopus (Harter 
and W rimer), A., i, 607. 

Pelargonenin (Currey), T., 322. 

Pelargonin (Currey), T., 319. 

Pelargonium, scarlet, colouring matter 
of the (Curbey), T., 319. 

Pellagra, deficiency of amino-acids as 
a cause of (Goldberger and Tan- 
>ncR), A., i, 1092. 

amino-acids and hippuric acid in the 
urine in (Murlin), A., i, 965. 

Pellotine, constitution of (Spate), A., i, 
163. 

Penta-acetylsalioinethylamine (Zemp- 
LfeN and Kunz), A., i, 564. 

Penta-aeetylsalicinmethylamine ( Zemp- 
lEn and Kunz), A., i, 564. 

isoPentacosane (Levene and Taylor), 
A., i, 715. 

/soPentaeosoio acid, and its ethyl ester, 
and o-bromo-, and a-hydroxy- (Le- 
vene and Taylor), A., i, 714. 

woPentacosyl iodide (Levene and 
Taylor), A. i, 715. 


woPentacosyl alcohol (Levene and 
Taylor), A., i, 716. 
Pentamethoxy-/3-gambier-catechln 
oarboxylio acid (Nierenstein), T., 
28. 

Sid&S'id'-Pent&methoxy-S-phenyl- 
chroman, and 2-chloro-, and 2-hydr- 
oxy-, and its acetyl derivative (Nix* 
renstrin), T., 613. 

Pentamethyl-A 2 5 «/c/ohexadien-4-ola 
(v. Auwers and Ziegler), A., i, 
121 . 

2 : 2: 3 : 3 : 5- Pentamethylindoline, and its 
salts and derivatives (Knoevenagel), 
A., i, 1061. 

Pentamminechromiselenates. See under 
Chromium. 

Pentammineoobaltiselenates. See under 

Cobalt. 

n- Pentane, molecular scattering of light 
in (Venkateswaran), T., 2666. 
w-Pentane, /9y5-*rioximino-. See Di- 
methyl triketone trioxime. 
isoPentane, physical constants of (Tim- 
mermans, van der Horst, and 
Onnes), A., ii, 258. 

cycZoPentane, effect of attached groups 
on ring formation in (Chandrasena 
and Ingold), T., 1652. 
cycZoPentane-hl-aoetio aoid, methyl 
ester (Dickens, Kon, and Thorpe), 
T., 1502. 

q/cZoPentane.sjoiro-2:3-£Zicyanoc^cZoprop- 
ane-2-carDOiylic acid, and its amide 
(Birch and Thorpe), T., 1834. 
r7/c/oPentane^ro-2:3-rficyanoq/cZoprop- 
ane-2:3-dicarboxylic acid, imide 
(Birch and Thorpe), T., 1834. 
Pentane-j85-diol, /3-amino-, oxalate, 
and y-chloro-y-nitro-, and y-nitro- 
(Schmidt and Wilkendojif), A., i, 
314. 

c?/c/oPentane-2:3-dione-l-carboxylie 
acid, ethyl ester, diphenylhydrazone 
(Dieckmann), A., i, 1022. 
ae-Pentanediiulphonyldihydraside 
(Clutterbuok and Cohen), T., 128. 
eye ZoPentanes^Voci/cZopentane • 8:4-dione , 
and its derivatives (Kon), T., 526. 
c?/cZoPentftne5piVocycZopentane*3:4-dione- 
2:5-dicarboxylic aoid, methyl ester, 
and its quinoxaline derivative (Dick- 
ens, Kon, and Thorpe), T., 1502. 
ct/cZoPentane.spiroq/cZopropane-2:3-di- 
carboxylio acid, ris- and trans- forms, 
and their dinitrile (Birch and 
Thorpe), T., 1835. 

2soPentane-a/955'-tetracarboxylic aoid, 
and /3-cyano-, ethyl ester (Ingold and 
Niokolls), T., 1647. 
Pentaphenylethane, chloro- (Sohlenk 
and Mark), A., i, 1003. 
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Pentaphenylethyl, (Schlenk and 
Mark), A., i, 1002. 

Pentaphenylpyridine, salts of (Dilthey, 
Nusslein, Meyer, and Kaffer), 
A.,i, 949. 

Pentaphenylpyrylium salts (Dilthey 
and Kaffer), A., i, 668. 

Fentapyridinium ju-chlorodecachlorodi- 
ferrate (Wkinland and Kissling), 
A., i, 864. 

Pentaquochromiselenates. See under 
Chromium. 

d&cycfo-A*-a-Penthiophen-5-carboxylic 
acid, ethyl ester, and its derivatives 
(SrEiNKOi’F And Augestad-Jbnsen), 
A., l, 851. 

Pentosans (Heuser), A., i, 113, 921. 

Pentoses, fermentation of, by moulds 
(Peterson, Fred, and Schmidt), 
A., i, 1220. 

Pentosuria, r-arabinose in (Wrzes- 
nevski), A., i, 1215. 

n/cZoPentylethane-aj3-dicarboxylic acid, 
aj8-efocyano-l-hydroxy-, and 1-hydr- 
oxy-, lactone (Birch and Thorpe), 
T., 1836. 

cyr/oPentylethane-aaj8-tricarboxylic 
acid, 1-hydroxy-, lactone (Birch and 
TiiORrE), T., 1835. 

Pepper, artificial and natural, con- 
stituents of (Ott, Eichler, Lude- 
mann, and Heimann), A., i, 1026. 

Peppermint oil (Kremers), A., i, 357, 
848. 

Pepsin, action of (Hammarsten), A., i, 
958. 

action of, on diastase (Biedermann), 
A., i, 480. 

effect of chloroform on the activity of 
(AstBUC and Rknaud), A., i, 281. 
diffusion of, in gels (Pkkelharino), 
A., i, 388. 

digestion of histone sulphate by 
(Felix), A'., i, 693. 
estimation of (Yalteioh and Glover ; 
Glassneu), A., ii, 406 ; (Takata), 
A., ii, 686. 

Peptides, estimation of, by alkalimetry 
(Willstatter and Waldschmidt- 
Leitz), A., ii, 169. 

Peptisation of metallic hydroxides 
(Ohatterji and Dhar), A., ii, 205, 
627 » 

Peptone, fermentation of dextrose by 
(Schlatter), A., i, 1096 ; (Baur and 
Herzfeld), A., i, 1097. 

Peptones, toxicity of (Pentimalli), A., 
i, 302. 

Perchlorates and Perchloric acid. See 
under Chlorine. 

Perllla oil (Bauer and Hardegg), A., 
i, 983. 


Periodic s yltem, linear relationships in 
the (Biltz), A., ii, 494. 
of the ionB of elements (Grimm), A., 
ii, 635. 

Peristalsis) production of, by choline 
(Arai), A., i, 970. 

Permeability of cells to acids (Crozier), 
A., i, 897. 

influence of optioal activity on (Ko- 
take and Okagawa), A., i, 696. 
of plant cells (Osterhout ; Brooks ; 
Kahho), A., i, 308. 

Permntite, equilibrium of bases in 
(Schulze), A., ii, 486. 
volumes of kations in (Lorenz), A., 
ii, 196. 

Pernitric acid. See under Nitrogen. 

Peroxides and glyoximes, structure of 
(Bigiavi), A., i, 352. 

Peroxydase, estimation of, in blood 
(Bach and Ztjbkowa), A., i, 392. 
estimation of, in milk (Rice and 
Hanzawa), A., ii, 407. 

Persulphates. See under Sulphur. 

Perylene, preparation of (Zinke), A., i, 
132; (Hankgirg), A., i, 245. 

Perylene, l:12-dihydroxy- (Zinke), A., 
i, 132. 

Petrol, inflammability of mixtures of 
alcohol and (Boussu), A., ii, 567. 

Petroleum, determination of the iodine 
number of (Hladk£), A., ii, 722. 
iodine number of, in the Bergius 
process (Waterman and Perquin), 
A.,ii, 90. 

ozonides of (Koetsciiau), A., i, 977. 
light, detection of benzene in 
(Schwarz), A., ii, 631. 
estimation of, the vapour of, in 
air (Fritzmann and Macjijle- 
vitsch), A., ii, 877. 
estimation of aromatic hydrocarbons 
in (Waterman and Perquin), A., 
ii, 399. 

Pharbxtis nil chois, constituents of the 
seeds of (Asahina and Shimidzu), 
A., i, 606. 

Pharmacological action, relation between 
chemical constitution and (v, Braun, 
Braunsdorf, and Rath), A., i, 759. 

Phaseolns angularis (adsuki bean), pro- 
tains of (Jones, Finks, and Gers- 
dorff), A., i, 504. 

Phaseolus lunatus (lima bean), proteins 
of (Jones, Gersdorff, Johns, and 
Finks), A., i, 1101. 

Phellandral from eucalyptus oil (Pen- 
fold), T., 266. 

Phellodendron amurense , constituents of 
(Shimo), A., i, 99. 

Phenacetia, detection of, oolorimetric- 
ally (Ekkert), A., ii, 169. 
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a-Phtnacylmethyl-a'-antipyrino* 
4-methylmethylamine, and its hydro- 
chloride (Mannioh and Heilnkr), 
A., i, 373. 

os-Phenacylmethylmethylcarbamide 

(Mannich and Heilner), A., i, 372. 
Phenanthranaphthazinei, amino-, 
bromo-, hydroxy-, and nitro- (Sircar 
and Durr), T., 1945. 
Phenanthranaphthazine-12-snlphonic 
acid, 2-mono* and 2:7-i£-amino-, and 
2:7-rfthydroxy- (Sircar and Dutt), 
T., 1950. 

Phenanthraphenazine, 2-amino-, 

2-mono - and 2:3:4-£n-hydroxy«, and 
3 : 4-<£mitro-2-hydroxy-, and their 
derivatives (Schmidt and Spoun), 
A., i, 065. 

Phenanthraquinol methyl ethers (Gold- 
schmidt and Schmidt), A., i, 1149. 
Phenanthraquinol, 3:4-cfinitro-2-hydr- 
oxy-, diacetate (Schmidt and Spoun), 
A., i, 666. 

Phenanthraquinone, 2-amino-, acetyl 
derivative, and its diacetate (Brass 
and Ferber), A., i, 356. 
rfibromohy droxy-, 3 :4-d mi tro-2-hyd r - 
oxy-, and 2:3:4-£nhydroxy-, and 
* their derivatives (Schmidt and 
Spoun), A., i, 666. 

Phenanthraquinone colouring matters 

(Sircar and Dutt), T., 1944 ; 

(Dutt), T., 1951. 

Phenanthrene, melting and boiling 
points of (Kirby), A., i, 27. 
vapour pressure of (Nelson and 
Senseman), A., i, 245. 
solubility of, in organic solvents 
(Henstock), T., 2124. 
action of aluminium chloride with 
(Scholl and Schwarzer), A., i, 
331. 

estimation of (Williams), A., ii, 90. 
Phenanthrene, 2-annno-9- and -10-hydr- 
oxy-, and their derivatives (Schmidt 
and Spoun), A., i, 666. 

Phenanthrene series (Schmidt and 
Spoun), A., i, 665. 

Phsnanthrone, dichloronitro-, deriv- 
atives (Schmidt and Spoun), A., i, 

666 . 

Phenanthroxasine, preparation of 
(Foresti), A., i, 1062. 
detection of nitrates by means of 
(Foresti), A., ii, 524. 
Phenanthroxyls (Goldschmidt and 
Sohmidt), A., i, 1149. 

Phenarsazine oxide (Schmidt), A., i, 
285. 

Phenasarsinic acid, and rftnitro-, and 
its sodium salt (Schmidt), A., i, 
285. 


c-Phenetidine, use of, in separation of 
aluminium and iron (Ohalupny and 
Breisch), A., ii, 588. 

^-Phenetidine, 2:6-cftnitro-, and its 
acetyl derivative (Reverdin and 
Robthlisberoer), A., i, 538. 

2-p-Phenetidinobenzoio acid, 4-nitro- 
(Farbwerkb vorm. Meister, 
Lucius, & Bruning), A., i, 489. 

i3^-Phenetidino-j7-phenetoleoarbamide 
(Speckan), A., i, 580. 

Phenetole, iodomtro-derivatives (Apos- 
tolo), A., i, 335. 

jo-Phenetyloarbamide {diUcin), effect of 
substitution on the sweetness of, 
and 3-bromo- (Speckan), A., i, 579. 
derivatives of (Hermann), A., i, 1151. 
detection of, microchemically 
(Denig^s and Tourrou), A., ii, 95. 

^-Phenetylcarbamine cyanide (Fromm 
and Wenzl), A., i, 438. 

j>-Phenetylsulphamic acid, sodium salt 
(Weil and Moser), A., i, 444. 

Phenoctalene (Aschan, Fontell, and 
Simola), A., i, 1152. 

Phenol, formation of, by bacteria 
(Sieke), A., i, 902. 

ultra-violet absorption spectrum of 
(Klingstedt), A., ii, 332. 
latent heat of fusion of (Stratton 
and Partington), A., ii, 258. 
equilibrium of water and (Leone and 
Angelescu), A., ii, 743. 
equilibrium of the freezing point of, 
in mixtures with water (Rhodes 
and Markley), A., i, 135. 
equilibrium and properties of mixtures 
of cresols with (Kendall and 
Beaver), A., i, 136. 
mechanism of the bromination of 
(Baines), T,, 2810. 
catalysis of the hydrogenation of, with 
sodium carbonate (Armstrong and 
Hilditoh), A., ii, 756. 
ethers, action of nitric acid on (Meyer 
andGoTTLiEB-BiLLROTH),A., i, 539. 
detection of, eolorimetricaily 
(Bellussi), A., ii, 723. 
estimation of, in mixtures of tar acids 
(Hoffekt), A., ii, 879. 

Phenol, 2:4:5-*nbromo- (Aktien- 
Gesellschaft fur Anilinfabrik- 
ation), A., i, 1146. 
pentobromo-, silver salts, chrorao- 
isomeric (Lucas and Kemp), A., i, 
30. 

3:5«<fmitro-, solubility and volatility 
of (Si dg wick and Taylor), T., 1853. 

Phenols, tautomerism of (Fuchs and 
Stix), A., i, 451. 

equilibria of camphor with (Kremann 
and Odelga), A., i, 159. 
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Phenols, equilibria of triphenylmethane 
with (Kremann, Odelga, and 
Zawodsky), A., i, 131. 
equilibria of water and (Leone and 
Angklksou), A., ii, 743. 
introduction of tbe chloroethyl group 
into (Clemo and Perkin), T. , 642. 
condensation of, with hydrochlorides 
of cyanamides and carbodi-iinides 
(Short and Smith), T., 1803. 
interaction of diazonium salts and 
(Chattaway and Hill), T., 2756. 
catalytic hydrogenation of (Skn- 
derbns and Aboulenc), A., i, 136. 
action of nitrous acid on (Schoutis- 
srn), A., i, 185. 

oxidation of (Pummerer, Melamed, 
and Ptjttfarcken), A., i, 1161. 
and their derivatives, oxidation of 
(Goldschmidt), A., i, 1148 ; 
(Goldschmidt and Schmidt), A., i, 
1149. 

and their ethers, oxonium salts from 
(Kehrmann, Decker, and Solo- 
nina), A., i, 32; (Kehrmann, 
Decker, and Schmajewski), A., i, 
82. 

Bulphonation of (Campbell), T., 847. 
physiology of (Pelkan and 
Whipple), A., i, 499; (Pelkan), 
A., ii, 399. 

monohydric, preparation of halogen 
substitution products of (Aktien- 
Gesellschaft fur Anilinfabrik- 
ation), A., i, 1145. 
dihydric, ultra-violet absorption 
spectra of (Klingstedt), A., ii, 680. 
detection of (Moir), A., ii, 321. 
estimation of, in the blood (Pelkan), 
A., ii, 899. 

estimation and separation of (Hanke 
and Koessler), A., ii, 322. 

Phenols, amino-, preparation of (Lew- 
oock, Adam, Siderfin, and Gal- 
braith), A., i, 650. 
chloro-, solubility of (Sidgwick and 
Turner), T., 2256. 
halogenated, nitration of (Kaiford), 
A., i, 385. 

<niodo-, preparation of, from hydroxy- 
acids (Krishna and Pope), T., 798. 
nitro-, solubility and cooling curves 
of (Garrick), A., i, 834. 
equilibria of, with triphenylcarbinol 
(Kremann, Hohl, and Miller), 
A., i, 188. 

metallic derivatives of (D. and A. E. 
Goddard), T., 54 ; (Goddard 
and Ward), T., 262. 
estimation of nitrogen in, by the 
Kjeldahl method (Margosches 
and Vogel), A., ii, 522. 


Phenole&mphorein, and its derivatives 
(Krishna), T., 253; (Singh, Rai, 
and Lal), T., 1425. 

Phenole&mphorein, m-amino- (Sircar 
and Durr), T., 1286. 

Phenolc&rboxylic acids, bismuth salts, 
hydrolysis of, by water (Perling), 
A., i, 252. 

Phenol >4: 6-di8ulphonic aoid, o-amino-, 
potassium hydrogen salt (Sakel- 
lakios), A., i, 1145. 

Phenol-o- and -p-merouri- salts (Ma- 
meli), A., i, 695. 

Phenolphthalein, influence of ethyl 
alcohol on the colour change of 
(Wegscheider), A., ii, 887. 

Phenolphthalein, bromo- and chloro - 
derivatives (Thiel and Muller), 
A., i, 659. 

Phenolphthaleins, colour changes of 
(Thiel), A., i, 455. 

Phenol-red, use of, as an indicator 
(Massink), A., ii, 307. 

Phenolsulphamphthalein, and its deriv- 
atives, and 2:2'-imino- (Dutt), T., 
2390. 

Fhenolsulphocarboxylic acids, nitro-, 

action of bromine on (Sakellarios), 
A., i, 1144. 

Phenol-4-sulphonic acid, 2-amino-, 
cobaltammine salt (Morgan and 
Moss), T., 2865. 

2-bromo-6-amino-, and 2-bromo- 
6-nitro-, potassium salt (Sakel- 
larios), A., i, 1145. 

Phenolsulphonic acids, nitro-, action of 
bromine on (Sakellarios), A., i, 1144. 

Pheno * /8 -naphthacarbazole, 4-hydroxy- 
(Bucherer and Wahl), A., i, 464. 

Pheno- j9£ -naphthacarbazole- l:3-disul- 
phonic acid, 5-hydroxy- (Bucherer 
and Wahl), A., i, 465. 

Pheno-£-naphthacarbasfole-l : 7-disulph- 
onic acid, sodium salt (Bucherer 
and Zimmermann), A., i, 465. 

Fheno-£jS-naphthacarbazole- 1 sulphonic 
acid, 5-hydroxy- (Bucherer and 
Wahl), A., i, 464. • 

Pheno-a-naphthacarbazole-2*sulphonic 
acid, and 4-hydroxy-, sodium salts 
(Bucherer and Zimmermann), A., i, 
465. 

Pheno-£-naphthacarbazole-2-sulphonic 
acid, 4-hydroxy- (Bucherer and 
Wahl), A., i, 465. 

Phenoxides, nitro-, alkali (D. and A. E. 
Goddard), T., 54. 
lead, magnesium and silver (God- 
dard and Ward), T., 262. 

Fhenoxy&cetic aoid, m-amino-, and its 
acetyl derivative (Minton and 
Stephen), T., 1597. 



INDEX OF SUBJECTS. 


ii. 1217 


Phenoxyaoetic acids, chloro-, and their 
derivatives (Minton and Stephen), 
T., 1599. 

nitro-, preparation of, and their deriv- 
atives (Minton and Stephen), T., 
1591. 

Phenoxyacetone, ^-amino-, and p-nitro-, 
and their derivatives (Speokan), A., 
i, 580. 

o-Phenoxybenzoic aeid, 2:5-dichloro- 
( Eckert and Endler), A., i, 941. 

jo-Phenoxybenioic aeid (Schonberg and 
Kraemer), A., i, 664. 

4- Phenoxybenzonitrile, 3-nitro- (Mat- 
taar), A., i, 251. 

4’Phenoxybenzophenone-4'-arsinio aeid 
(Lewis and Cheetham), A., i, 187. 

5- Phenoxy-5-n-butylbarbituric aoid (Dox 
and Yoder), A., i, 808. 

Phenoxy-n-butylmalonic aoid, ethyl 
ester (Dox and Yoder), A., i, 808. 

Phenoxychloroparaffin (Elektro- 
ohemische Werke, B oss ha hd, and 
Strauss), A., i, 913. 

3-Phenoxydiethylaniline, p-nitroso- 
(Clemo and Perkin), T., 645. 

7-Phenoxy-7 : 12-dihydro-7-benzophen- 
arsaiine (Lewis and Hamilton), A., 
i, 188. 

3*Phenoxyethylaniline (Clemo and 
Perkin), T., 645. 

Phenoxyethylphenylarsinons aeid 
(Quick and Adams), A., i, 601. 

Phenoxymalonic aoid, men thy 1 ester 
(Shimomura and Cohen), T., 2054. 

7-Phenoxy-2-methylxanthone-8carb- 
oxylio aeid, and its sodium salt (v. 
dem Knesebeck and Ullmann), A., 
i, 360. 

Phenoxyparaffln, and its sulphonic acid 
(Elektrochnmische Werke, Boss- 
hard, and Strauss), A., i, 913. 

3-Phenoxy-2-phenylbenzopyryliumferri- 
chloride, and 7-hydroxy- (Pratt and 
Robinson), T., 1582. 

Phenyl allyl ether, j?-amino-, and its 
derivatives (Gutekunst and Gray), 
A., i, 951. 

isoamyl ethers, p-amino , and 7 >-nitro-, 
and their derivatives (Gutekunst 
and Gray), A., i, 951. 
benzyl ether, p-amino-, acetyl deriv- 
ative (Gutekunst and Gray), A., 
i, 961. 

butyl ethers, j?-amino- and />-nitro-, 
and their derivatives (Gutekunst 
and Gray), A., i, 950. 

3-chloroethyl ether, 0 - and p-amino-, 
aeetyl derivatives (Clemo and 
Perkin), T., 645. 

dithiochloride, o-nitro- (Lecher and 
Simon), A., i, 1018. 


Phenyl ethyl and 3-naphthyl disulph- 
ides (Lecher and Wittwer), A., i, 
642. 

mercaptan, m-hydroxy- (Watson and 
Dutt), T., 2415. 

mercurichloride, 2:4:6-$nhitro- (Khar- 
asoh), A., i, 190. 

Phenylaoetaldehyde, preparation of 
(Kodama), A., i, 349. 
fate of, in the body (Kay and Raper), 
A., i, 1093. 

Phenylaoetio aeid, and o-nitro- f sodium 
salt, behaviour of, in the animal 
organism (Sohempp), A., i, 
403. 

sodium uranyl salt (Barlot and 
Brenet), A., ii, 167. 
chlorosulphonyl derivative, pre- 
paration of (Stewart), T., 2560. 

Phenylaoetio acid, o-amino-, and its 
salts and derivatives (Neber), A., 
i, 545. 

2:4diDitro-,mercurio salt(KHARASCH), 
A., i, 190. 

Phenylaoetio -o-sulphinie anhydride 

(Neber), A., i, 546. 

Phenylacetonitrile, action of, with mag- 
nesium methyl bromide (Rondou), A., 
i, 934. 

Phenylacetonitriles, dialkylated (Blon- 
deau), A., i, 654. 

Phenvl-o-aeetoxystyrylsulphone and 
^-chloro- (Troqer and Bolts), A., i, 
267. 

Phenylaeetyl-d/- alanine (Shiple and 
Sherwin), A., i, 1093. 

Fhenylaoetylene, preparation of (Hebs- 
ler), A., i, 442. 

hydrogenation of (Zalkind), A., i, 
1134. 

Phenylaeetyl-dMeneine (Shiple and 
Sherwin), A., i, 1093. 

5-Phenylacridine , 2' :4'-chloronitro-, 

l-'mxmo-, and 1 :8-<ii-nitro- (Mayer 
and Freund), A., i, 866. 

3-Phenylaerylie aoid, a-cyano-, pre- 
paration of (Lapworth and McRae), 
T., 1700. 

Phenylalanine, behaviour of, in the 
animal organism (Kotake, Masai, 
and Mori), A., i, 1217. 
hydrochloride and anilide (Curtius 
and Sieber), A., i, 722. 

^-Phenyl&laninecholine, salts of 
(Karrer, Gislsr, Horlaoher, 
Locher, Mad re, and Thomann), A., 
i, 815. 

a-Phenylallyl aloohol, and its benzoate 
(Rupe and MOller), A., i, 40. 

8-PhenyM- and -2-ally lindaioles, and 
their picrates (v. Auwers and HUl- 
tenes), A., i, 683. 
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Pheoylaxiinoanthraquiiione, oframino- 
(Badische Anilin- & Soda-Fabrik), 
A., i, 942. 

W-Phenyl-jS-aminOethyl, and jn-cliloro-, 
and m-nitro-, hydrogen sulphates 
(Saunders), T., 2671. 

Phenylamino-2- and -4-hydroxy-o- 
napkthylaoetonitrilei, and nitro- 
(Morgan and Reeves), T., 4. 

PhenyM-amino-3-naphthylamine, pre- 
paration of (Dutt), T., 1952. 

1- Phenyl-4-paminophenylbenzene, and 
its diazoninm sulphate (Pummerer, 
Binapfl, Bittner, and Schuegraf), 
A., i, 1197. 

3-Phenyl-5-anilinomethylene-4-glyoxal- 
one, 2-thiol-, and 2-thiol-3-p-chloro- 
(Dains, Thompson, and Asendoiif), 
A., i, 1185. 

y-Pkenyl-ft-anisyl-jS-methylpropan-fl-ol 
(L* Brazidec), A., i, 457. 

7*Phenyl-o-anisyl-8-methyl-A«-propene 
(Le Brazidec), A., i, 457. 

JV-Phenylanthranilic acid, and p-chloro-, 
form&hdes and nitriles from (Fried- 
lander and Kunz), A., i, 765. 

Phenylarsenious acid, j?-mtro- (Bart), 
A., i, 1202. 

Phenylarsine, o- and ^-chloro- (Palmer 
and Adams), A., i, 786. 

Phenylarsinic acid, p-amino-, sodium 
salt. See Atoxyl. 

o-chloro-(PALMERandADAMs),A.i,786. 
cliloro-, hydroxy-, and mtro-deriv- 
atives (Bart), A., i, 1201. 
p : hydroxy-m-amino-, sodium salt 
' (Fournieb, Gu^not, and 
Schwartz), A., i, 300. 

Phenylarsinoaoetanilide, and p-amino-, 
and its derivatives (Quick and 
Adams), A., i, 601. 

Phenylarsinoaoetic acid (Quick and 
Adams), A., i, 601. 

Phenyl arsinoace tears anilic acid, and 
p-amino-, and its acetyl derivative 
(Quick and Adams), A., i, 601. 

Phenylarsinoacetophenetidine, and 
p-amino-, and its acetyl derivative 
(Quick and Adams), A., i, 601. 

Phenylareino-o- and -p-acetylamino- 
benzoio acids (Quick and Adams), 
A., i, 601. 

Phenylaziminobenzexie. See 2-Phenyl- 
l:2:8-benztriazole. 

2- Phenyl-^ -azimincbenzene. See 

2-Phenyl -^-ls2:3-benztriazole. 

Phenylazobis-p-dimethylaminotri- 

n lmsthane (Wieland, Popper, 
befried), A., i, 778. 
PhehyUzebis-p'-dimethylaminotri- 
phenylmethane, p-chloro- (Wieland, 
Popper, and Seefried), A., i, 773. 


Phenylazoearbonamide, p-rnono* and 
2:4-<ft-bromo (Pieroni), A., i, 1072. 

Phenylazotri-p-aminophenylmethane 
(Wtbland, Popper, and Seefried), 
A., i, 773. 

Phenylazotri-p-anisylme thane (Wie- 

land, Poppe r, andSERFRiED), A. ,i, 77 3. 

Phenylazotri-p-dimethylaminophenyl- 
methane (Wieland, Popper, and 
Seefried), A., i, 773. 

Phenylazotri-p'-dimethylaminophenyl- 
methane, p-chloro- (Wieland, Pop- 
per, and Seefried), A., i, 773. 

Phenylazotri-p-tolylmethane, p-chloro- 
( Wieland, Popper, and Seefried), 
A., i, 773. 

Phenylazoxycarbonamide,andp-bromo-, 
and p-nitro- (Pieroni), A., i, 1072. 

3-Phenylbarbitnrio acid, 4-irnino- (Lif- 
schitz and Hepner), A., i, 768. 

xY-Phenylbenzimino-m-hydroxyphenyl 
ether, and its hydrochloride (Chap- 
man), T., 1676. 

5-Phenyl-2: 1-benzoacridine (Mayer and 
Freund), A., i, 866. 

2-Phenyl- l:3-benzodioxan (Adams, Foo- 
ler, and Krkoer), A. , i, 661. 

2-Phenylbenzoselenazole, 6-7 rurno- and 
4:6-rt!i-amino-, 6-mono-, and 4:6 -di- 
mtro-, and their derivatives (Bogert 
and Chen), A., i, 1183. 

2-PhenylbenzoSelenazole-azo-i8-naphthol 
(Bogert and Chen), A., i, 1183. 

2- Phenylb enzoxazole, 2-e-hydroxy-, and 
its salts (Skraup and Moser), A., 
i, 575. 

2p-mtro- (Skraup and Moser), A., 
i, 575. 

Phenyl- o-benzoyloxystyrylsulphone and 

p-chloro- (Tr6ger and Bolte), A., i, 
267. 

Phenyl-0-benzoyl-a-phenylethylphos- 
phinio acid, and its anhydride 
(Oonant and Pollack), A., i, 67. 

m- and £rarw-;8-Phenyl-j8-(a-benzoyl)- 
phenylvinylhydroxylamine, and their 
derivatives (Rupe and Wittwer), A., 
i, 448. 

Fhenyl-/9-benzoyl-a-styrylethylphoi- 
phinic acid (Conant, Bump, and 
Holt), A., i, 68. 

2-Phenylbenzthiazole, synthesis of, and 
6-amino-, 6-bromo-, and 6-cyano-, and 
their derivatives (Bogert and Abra- 
hamson), A., i, 576. 

2- Phenylbenzthiazole-6-oarboxylic acid 
(Bogert and Abkahamson), A. , i, 576. 

2-Phenyl- 1 :2: 3-benztriazole, 4'-chloro- 

4-amino-, acetyl derivative, and 
4'-chloro-4-nitfo- (Blom), A., i, 28. 

2-Phenyl'^-l:2:3 benztriazole, 5-amino- 
vKallk k Co.), A., i, 61. 
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jB-Pheayl-3-beniylamine, and its hydro- 
chloride (Blonde au), A., i, 655. 

jy-Phenyl-AT-bensyl-jS-aminoethyl sod- 
ium sulphate (Saunders), T,, 2674. 

£ -Pheayl-0-benzylbutanol, and its de- 
rivatives (Blonde au), A., i, 655. 

a-Phenyl-a-beniylbutyrio acid, and its 
amide, ester, and nitrile (Blondeau), 
A.,i, 064. 

£-Phenyl-a-benzylethylphosphinic acid, 

0- hydroxy- (Conant, MacDonald, 
and Kinney), A., i, 186. 

Phenyl a-benzyl-a-ethylpropyl ketone 
(Haller and Bauer), A., i, 259. 

l-Phenyl-4-beniylidenehydantoin , 

1- p-chloro-, and 2-thio-l-p-chloro- 
(Hill and Kelsey), A., i, 1141. 

Phenylbenzylmethylarsine, and its salts 
(Steinkopf, Donat, and Jaeger), 
A., i, 996. 

iV-Phenyl-O-bensyl-iV^methylhydroxyl- 
amine (Meisenheimer and Will- 
mbrsdorf), A., i, 334. 

Phenyl a-ben*ylpropyl ketone, and its 

oxime (Haller and Bauer), A., i, 
259. 

6-Phenyl-4-benaylpyridine-3-carboxylic 
acidj 2-hydroxy-6-p-chloro-, ethyl 
ester (Kohler and Smith), A., i, 458. 

5-Phenyl-3-benzylpyrone, p-chloro- 
(Kohler and Smith), A., i, 458. 

5Phenyl-8-benzylpyrone-2-carboxylic 
aoid, methyl ester, monochloro-de- 
rivatives (Kohler and Smith), A., i, 
468. 

Phenylbiurefc-<Hiulphonicacid,^-bromo-, 
p-chloro-, and p-iodo-, and their salts 
and derivatives (Scott and Cohen), 
T., 2045. 

Phenylborio aoid (Krause and N itsche) , 
A., i, 694. 

PhenylbromoarBineaoetanilide (Quick 
and Adams), A., i, 601. 

Phony lbromoarsineacetic aoid (Quick 
and Adams), A., i, 601. 

Phenyl-j3-bromo-j9-benzoyl-ft-phenyl- 
ethylphosphinio acids (Conant and 
Pollack), A., i, 67. 

Phenyldibromobismnthine, p-ckloro- 
(Challenger and Kidgway), T., 110. 

a-Phenyl-jB-(a'-bromocinnamoyl)-ethyl- 
phosphinio aoid (Conant, Bump, and 
Holt), A., i, 67. 

Phenyl bromomethyl ketone, 2-A-dU 
hydroxy-, and its derivatives (Sonn 
and Falkenheim), A., i, 1163. 

Phenyl bromonitro-p-ehlorophenyl- 
propyl ketones (Kohler and Smith), 
A., i, 468. 

Phenyl cry-dibromo-B-nitro-y-p-chloro- 
phenylpropyl ketone (Kohler and 
Smith), A., i, 458. 


Phenyl «-bromo- 7 -nitro-/ 8 -phenylpr©pyl 
ketone, p-chloro- (Kohler end Smith), 
A., i, 467. 

3-Phenyl-5-p-bromophenylaminomethyl- 
ene-4-glyoxalone, 2 -thiol- (Daxns, 
Thompson, and Asbndor?), A., i, 
1185. 

a-Phenyl-jB-Ca'/S'-dibromo-jB'-phen^pro- 
pionyl)-ethylphosphinio aoid (Conant, 
Bump, and Holt), A., i, 67. 

B-Phenyl-bromo-B-phenylvinylfaydr* 
oxylamine (Rupe and Wittwer), A., 
i, 449. 

Phenylwobutylsuccinic aoid (Upson 
and Thompson), A., i, 343. 

7 -Phenylbatyrio aoid, a-amino-, excre- 
tion of, as its JV^aoetyl derivative 
(Knoop), A., i, 486. 

7-2:4 -cfthydroxy- (Langley and 
Adams), A., i, 1154. 

Phenyloamphenol, and its anhydride 
(Nordstrom), A., i, 944. 

Phenylcarbamide, p-hydroxy-, prepara- 
tion of ethers of (Riedel), A., i, 679. 

Phenyloarbamide-2:4-disnlphonie aoid, 
potassium salt (Scott and Cohen), 
T., 2043. 

Phenylcarbamide-o-sulphonic aoid, 
p-bromo-, and its salts, and acetyl 
derivative, potassium salt (ScoTT and 
Cohen), T., 2047. 

Phenylcarhamine cyanide (Fromm and 

Wenzl), A., i, 438. 

Phenylcarbasole, preparation of (Eckert, 
Seidel, and Endler), A., i, 962. 

3-Phenyl- l-o-carboxybensylphthalRz- 
one (Ruggli and Meyer), A., i, 346. 

a-Phenyl-0-oarboxyethylphosphinie 
acid (Conant, Bump, and Holt), A., 
i, 67. 

Phenylchloroarsineacetie aoid (Quick 
and Adams), A., i, 601. 

Phenyl p-chlorophenylaoetylmethyl 
ketone, and its oopper derivative 
(Kohler and Smith), A., i, 468. 

l-Phenyl-4-p'Chlorophenylfma (Kohl- 
er and Smith), A., i, 468. 

Phenyldichlorostibine, p-amino-, aoetyl 
derivative, and ro-amino-p-hydroxy-, 
and their hydrochlorides (Sghmidt), 
A., i, 1203. 

PhenylMrachlorostibinO, p-amino-, 
hydrochloride (ScHMidt), A., i, 
1204. 

a-Phenyloinehonio aoid. See 2 -Phenyl- 
quinol me- 4 -carboxylic acid. 

cis- and ^nm^-a-Phenyl-o-oemnarophen- 
ones, and their derivatives (Decker 
and Becker), A.,i, 368. 

7 *Phenylerotonie aoid, a-cyano-, amide 
of (Stevenson and Thorpe), T., 
1720. 
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Phenyl&ocrotylcarbinol (Krestinski), 
A., i, 1180. 

Phenyloyanourethane (Scott and 
Cohen), T., 2050. 

Fhenyl-2s4-diaeetoxystyrylinlphone, 
and p*chloro- (Troger and Boltk), 
A. t i, 268. 

Phenyldl-p-anisylfroozazoles (Meisen- 
heimer and Weibezahn), A., i, 
177. 

7 -Phenyl*« 7 *di-n-aniiylpropan-a-one 
(Ziegler and Ochs), A., i, 1049. 
Phenvl-2:4-dibenzoyloxystyrylsulplione, 
and p-chloro- (Troger and Bolte), 
A., i, 268. 

1 • Phenyl- 2:3- dibenzyl- naphtha - 

qninozalinium chloride, oa'-efa'cyano- 
(Dutt and Sen), T., 2666. 

Phenyl oa-dibenzylpropyl ketone 

(Haller and Bauer), A , i, 259. 

1- Phenyl-2:3-dibenzylquinoxaliniuin 
chloride, oa'-dicyano- (Dutt and Sen), 
T., 2666. 

4-Phenyl-2:6-di-(p-bromophenyl)pyr- 
idine, and its salts (Dilthey, Nuss- 
lein, Meyer, and Kaffer), A., i, 
949. 

Phenyl di-jo-chloro-jS-phenylstyryl 
ketone (Meyer and Schuster), A., i, 
656. 

Phenyldiethylphenylphosphazide 

(Staudinger and Hauser), A., i, 

69. 

Phenyldiethylphosphinebenzoylimine 

(Staudinger and Hauser), A., i, 

70. 

Phenyldiethylphosphinephenylimine 

(Staudinger and Hauser), A., i, 
69. 

j3-Phenyl-ajSdiethylpropiophenone 
(KAMARTand Albesco), A., i, 663. 

2- PhenyldihydrO'l:2:4-i$onaphthatri- 
aiine-3-carboxylic acid, 2-^-nitro-, 
ethyl eater (Fierz and S allman n), 
A., i, 870. 

9-Phenyl-9:10-dihydromesothioanthra- 
cene, and 2-chloro- (Bistrzycki and 
Brenken), A., i, 268. 
4-Phenyl-4:5-dihydro-l :8 :4-thiodiazole, 
2-thiol-5-thio-, potassium salt, com- 

S mnd of chloropicrin and (Ray and 
as), T., 325. 

2-Phenyl-l :3-dihydro-l :2;3-triazole- 
4-carboxylic acid, and its bromo- 
derivative (Gastaldi and Braunizer), 
A., i, 626. 

Phenyldi-a-hvdroxybeniylariine, o- and 
jo-chloro- (Palmer and Adams), A., i, 
786. 

Phenyldi-a-hydroxy-o-carbomethoxy- 
btnsylanine (Palmer and Adams), 
A., i, 786. 


Phenyldi-a-hydrozy^-ehlorobeniyl- 
arsine (Palmer and Adams), A., i, 
786. 

Phenyldi-a-hydrozyethylarsine, and its 
platinichloride, and^-chloro- (Palmer 
and Adams), A., i, 786. 

Phenyldi-a-hydrozy-n-heptylarsine 
(Palmer and Adams), A., i, 786. 

Phenyldi*o-hydrozy-jp-methozybeniyl- 
areine (Palmer and Adams), A., i, 
786. 

Fhenyldi-a-hydroxy-n-propylarsine, and 

its platinichloride (Palmer and 
Adams), A., i, 786. 

Phenyldi-a-hydrozytsovalerylarsine,and 

its platinichloride (Palmer and 
Adams), A., i, 786. 

5-Phenyl 2:7-dimethylaoridine, 9-nitro- 
( Mayer and Freund), A., i, 867. 

aPhenyl- 7 -dimethylaxninopropan-a-ol, 
and its derivatives (Mannich and 
Heilner), A., i, 351. 

4-Phenyl-2jt?-dimethylaminoityrylthi- 
azole methiodide (Mills and Smith), 
T., 2735. 

Phenyldimethylarsine ^hydroxide, and 
its salts (Steinkopf and Schwen), 
A.,i, 72. 

3- Phenyl-l:2-dimethylindazolinm iodide 
(v. Auwers and Hultenes), A., i, 
683. 

2-Phenyl-5:5-dimethyloxazoline, and its 
salts (Dersin), A., i, 142. 

1- Phenyl-2:3-dimethyl-5-pyra*olone, 

4 -amino- and 4-chloroamino-, acetyl 
derivative, and their derivatives 
(Farbwerke vorm. Meister, Lucius, 
& Bruning), A., i, 954. 

Phenyldi-a-naphthylbromomethane, and 
its metallic derivatives (Schoepfle), 
A., i, 338. 

Phenyldi-a-naphthylcarbinol, prepara- 
tion and derivatives of (Schoepfle), 
A , i, 337. 

Phenyldi-a-naphthylchloromethane, and 
its metallic derivatives (Schoepfle), 
A., l, 338. 

Phenyldi-o-naphthylmethyl 
(Schoepfle), A., i, 338. 

Phenyldiphenylethinylcarbinol, prepar- 
ation and reactions of (Hess and 
Weltzien), A., i, 35. 

4- Phenyldithionrasole, and 3-imino-, 
and their derivatives (Arndt, Milde, 
and T8CHENscher), A., i, 377. 

2Phenyl-4:6-di-p-tolylpyridine, and 
2-p-chloro- (Gastaldi), A., i, 368. 

2- Phenyl-4^-di-p-tolylpyrylinm salts, 
and 2-w-chloro- (Gastaldi), A., i, 
368. 

o-Phenyleneammelyl chloride (Pelliz- 
zari), A., i, 585. 
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o-Phenylenediaeetio acid, diethyl ester, 
preparation of (Perkin and Titley), 
T., 1565. 

m-Phenylenediacetic acid, 4:6-dinitro-, 
and its lead salt (Davies and Hicjkox), 
T. f 2651. 

m-Phenylenediallyldiamine, 2:4-dinitro- 
(Giua and Angelei'ti), A., i, 
649. 

o-Phenylenediamine, 3:6 -cfo’chloro- (Mac- 
leod, Pfund, and Kilpatrick), A., 
i, 1131. 

jp-Phenylenediamine, compound of tellur- 
ium tetrabromide with (Lowy and 
Dunbbook), A., i, 446. 

Phenylenediamines, equilibria of, with 
aihydroxynaphthalenes (Krrmann, 
Hemmelmayr, aud Kiemer), A., i, 
1011. 

equilibria of triphenylcarbinol with 
(Kremann, Hohl, and Muller), 
A., i, 138. 

hydroferrocyanides (Cumming), T., 
1295. 

m-Phenylenediaminecamphorein(SiiiCAR 

.and Dutt), T., 1286. 

^-Phenylenedimethyldiamine hydro- 
ferrocyauide (Cumming), T., 1296. 

m-Phenylenedisulphamic acid, sodium 
salt (Weil and Wassermann), A., i, 
1007. 

0- Phenylenemelanurio acid (Pelliz- 
zari), A., i, 586. 

3-Phenylethane, a-chloro-3-hydroxy- 
(Det(euf), A., i, 327. 

1- Phenyl-6-ethoxybenziminazole, 1 -p- 

bromo- (Jacobsen), A., i, 591. 

1 -Phenyl-6-ethoxybenzt riazole , 1 -p- 

bromo- (Jacobsen), A., i, 591. 

2- Phenyl-3-jo-ethoxyphenyloxazolidine 
(Bergmann, Ulpts, and Camacho), 
A., i, 1182. 

Phenylethylacetylaminoacetic acid, and 
its nitrile (Read), A., i, 955. 

A r -Phenyl-iV-ethyl-0-allylhydroxyl- 
amine (MaiSENHEiMEKand Greeske), 
A., i, 334. 

o-Phenyletbylamine hydro ferrocyanide 
(Cumming), T., 1294. 

A^-Phenyl-iV-ethyl*j3-aminoethyl, and 
j?-nitro 80 -, hydrogen sulphates 
(Saunders), T., 2673. 

Phenylethylbarbiturio acid, action of 
diazomethane on (Herzig), A., i, 
374. 

calcium and magnesium salts (Wulf- 
ing), A., i, 1066. 

3 - Phenyl-3-ethylbutanol, and its deriv- 

atives ( Blonde au), A., i, 655. 

3-Phenyl-3-ethylbutylamine , and its 
hydrochloride ( Blonde au), A., i, 
655. 


Phenylethylcarbamine cyanide (Fromm 
and Wenzl), A., i, 488. 

Phenylethylcyanoariine (Steinkopf, 
Donat, and Jaeger), A., i, 996. 

S-Phenyl-y-etbylhexane (Ramart and 
Albesco). A., i, 663. 

4- Phenyl-4-ethylhydantoin. See Nirv- 
anol. 

3-Phenylethyl 3-hydroxyvinyl ketone, 
and its salts (Rupe and Miller), 
A., i, 41. 

3- Phenyl- 1- and -2-ethylindaioles, and 
their picrates (v. Auwers and HUl- 
tenes), A., i, 682. 

l-Phenyl-5-ethylpyridazine-6-one- 

5-carboxylio acid, and its ethyl ester 
(CARRlhRE), A., i, 319. 

1 - Phenyl-4-ethylpyrroline-5-one-S-carb- 
oxylio aoid, and its ethyl ester (Car- 
rier), A., i, 319. 

Phenylethylsemicarbazide (Neighbors, 
Foster, Clark, Miller, and Bailey), 
A., i, 881. 

5- a-Phenylethyliemicarbasidei, and 

their hydrochlorides (Wilson, Hop- 
per, and Crawford), T., 869. 

Phenylethylsueeinio acid (Upson and 
Thompson), A., i, 343. 

Phenylfurylethylene oxides, p-nitro- 
(Kleuoker), A., i, 735. 

Phenylfuryl-2-keto-3-methylc7/c’Zohexyl- 
methane (Wolff), A., i, 668. 

7 - Phenylglutaconic aoid, a-cyano*, ethyl 
ester (Ingold, Perren, and Thorpe), 
T., 1782. 

8- Phenylglyceric acids, isomerism of 
plienylglycidic acid and (Boesbken 
and de Graaff), A., i, 551. 

a-Phenylglycerol, and its triacetyl deriv- 
ative (Moureu aud Gallagher), A., 
i, 34. 

Phenylglycidic acid, ci$-p- nitro- 
(Kleucker), A., i, 735. 

3 -Phenylglycidic aoid, isomerism of 
3- phenyl glyceric acids and (Boeseken 
and de Graaff), A., i, 551. 

Phenylglycine, preparation of com- 
pounds of (British Dyestuffs Cor- 
poration, Ltd., Levinstein, and 
Imbert), A., i, 252. 

Phenvlglycine anhydride, preparation 
and reactions of (Fuchs), A., i, 1152. 

p-Phenylglyoinearsinio aoid, and its 
sodium salt (Rockefeller Institute 
for Medical Research), A*, i, 961. 

^-Phenylglycylamidoarsinic acid, and 
its sodium salt (Rockefeller Insti- 
tute for Medical Research), A., i, 
961. 

Phenylglycyl-n'-aminophenol-jti-arsen- 
oxide (Rockfbller Institute for 
Medical Research), A., i, 962. 
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j>-Phenylglycyl-7R*-aminophenolar»inic 

aeid (Rockefeller Institute for 
Medical Research), A., i, 961. 

^-Phenylglyeylanilinoarsinie acid 
(Rockefeller Institute for 
Medical Research), A., i, 961. 

Phenylglycylanthranilio aoid ^-arsen- 
ozide (Rockefeller Institute for 
Medical Research), A., i, 962. 

^•Phenylglyoylcarbamidoarsinio acid 
(Rockefeller Institute for 
Medical Research), A., i, 961. 

p- Phenylgly cylmethy lcarbamidoarsinic 
aeid (Rockefeller Institute for 
Medical Research), A., i, 961. 

S-PhenyM-glyoxalone, 2-tliiol-3-jp- 
chloro- (Dains, Thompson, and 
Asendorf), A., i, 1186. 

a-PhenyLB-glyoxyethylphosphinic acid 
(Con ant, Bump, and Holt), A., i, 67. 

Phenylglyoxylio acid, 2:3:4^nhydroxy-, 
and its salts and derivatives (Finger 
and Eirich), A., i, 264. 

Phenyl hexadeeyl ketone, 3:4-dthydr- 
oxy- (Majima and Ohiba), A., i, 265. 

1-Phenylhydantoin, 1-p-chloro-, and 
2-thio-l-j>-chloro- (Hill and Kelsey), 
A., i, 1141. 

Phenythydrasine, equilibrium of acetone 
or acetaldehyde with (Hammer- 
stkn), A., ii, 830. 

action of cyanogen haloids on (Pell iz- 
zari), A., i, 685. 

Phenylhydrasine, 5-bromo-2 :4-efonitro-, 
and its acetyl derivative (Giua), 
A., i, 691. 

p-nitro-, preparation of (Davies), T., 
716. 

l-Phenylhydrasine-3- carboxylic acid, 
5-chloro-2-hydroxy- (Society of 
Chemical Industry in Basle), A., 
i, 386. 

Phenylhydratinedisulphouic acid, 
7 ?*nitro-, ammonium salt (Davies), 
T., 720. 

9-Phenylhydrazinoacridine (Farbwerke 
vorm. Meister, Lucius, & Bruning), 
A., i. 469. 

Phenylhydrazinoethanesulphonyl- 
phenylhydraside hydrochloride 
(Clutterbuck and Cohen), T., 127. 

5-Phenylhydxa*ino-l -phenyl* 1 :2 :3 :4- 
tetruole (Stoll*), A., i, 689. 

Phenylhydrasobis-^dimethylaminotri 
phenylmethane (Wieland, Popper, 
and Seefried), A., i, 773. 

Fhenylhydmobi^y-dixnethylamiziotri- 
phenylmethane, p-chloro- (Wieland, 
Popper, and Skefried), A.,i, 773. 

Ffcanylhydrasones, o- and jj-nitro-, 
qoinonoid salts of (Ciusa and 
Raitblu), A., i, 1078. 


Phenylhydrasothiodioarbonamide 
^-methyl ether (Arndt, Milde, and 
Tsohensoher), A., i, 376. 

Phenylhydrazetri-^aminophenyl- 
methane (Wieland, Popper, and 
Seefried), A., i, 773. 

Phenylhydr&sotri-p'-aminophenyl- 
methane, p-chloro- (Wieland, 
Popper, and Seefried), A., i, 778. 

Phenylhydrazotri-p-anisylmethane 
(Wieland, Popper and Seefried), 
A., i, 773. 

Phenylhydrazotri^-dimethylamino- 
phenylmeth&ne (Wieland, Popper, 
and Seefried), A., i, 773. 

Phenylhydrazotri-^'-dimethylamino- 
phenylmethane, p-chloro- (Wieland, 
Popper, and Seefried), A., i, 773. 

l-Phenyl-6-hydroxybenziminazole, 
l-j?-bromo- (Jacobsen), A., i, 591. 

A^-Phenyl- A '-hydroxymbutylthiocarb- 
amide (Dersin), A., i, 142. 

Phenyl 2-hydroxy-/6-ethoxystyryl 
ketone (Pratt and Robinson), T., 

1580. 

Phenyl-mom;- and -efo’-hydroxyethyl 
carbamides, ^-hydroxy- (Riedel), A., 
i, 579. 

Phenylhydroxylamine, condensation of, 
with hydroxymethylene-compounds 
and carbinols (Rupe and Wittwer), 
A., i, 448, 449. 

0-Phenyl-a-hydroxymethylene-ethyl 
methyl ketone, and its salts and de- 
rivatives (Rupe and MtlLLER), A. , i, 41. 

Phenyl 2-hydroxy-H-phenoxystyryl 
ketone (Pratt and Robinson), T., 

1581. 

3-Phenyl-2*^-hydroxyphenyl-l .-4-di- 
phenyl- 1 : 3-dimethindiazidlne, 3 -p- 

bromo-, and 3-?tt-mtro- (Inoold and 
Piggott), T., 2798. 

a-Phenyl-3-hydroxypropylamine, a~p~ 
hydroxy-, and its salts (Takeda and 
Kuroda), A., i, 273. 

Phenyl-o-hydroxystyrylsnlphone, and 
jy-chloro- (Troger and Bolte), A., i, 
267. 

Phenyl-2:4-dihydroxystyrylsulphone, 
ana ^-chloro-, and their dimethyl 
ethers (Trogeb and Bolte), A., i, 268. 

Phenyl £-hydroxyvinyl ketone, reduc- 
tion of (Rupe and MOller), A., i, 40. 

Phenylimineketendicarboxylio acid, 
ethyl ester(STAUDiNGERandHAUSER), 
A., i, 29. 

5- Phenylimino-2-thio-8-naphthyl- 
2:8:4:6-tetrahydro-ls3j4-thiodiasole 
(Guha), A., i, 877. 

6- PhenyUmino-2-thio-3-phenyl-2:&:4:5* 
tetrahy dro-1 :3i4*thiodiatole (Guha), 
A., i, 876. 
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5-Phenylimino-2-thio-2;3{4:5-tetrahydro- 
l:8:4-thiodiazole (Guha), A., i, 876. 

5-Phenylimino-2-thio-8-tolyl-2: 3:4:5- 
tetrahydro-l:3:4-thiodiasole (Guha), 
A., i, 877. 

2- Phenylindazole, 3-hydroxy- (Heller), 
A., i, 1066. 

3- Phenylindazole-2-carboxylic acid, 
methyl ester (v. Auwers and 
HUltenes), A., i, 683. 

3-Phenylindazole-2-8ulphonic aoid, me- 
tallic salts (v. Auwers and 
HttLTENEs), A., i, 683. 

3-Phenylindazole-2-sulphonoxide (v. 
Auwers and H^ltenes), A., i, 684. 

xV-Phenylindirubin (Friedlander and 
Kunz), A., i, 766. 

1-Phenylindoxyl, and its sodium salt, 
and 4-chloro- (Friedlander and 
Kunz), A., i, 765. 

Phenylindoxylic acid, ethyl and methyl 
esters (Friedlander and Kunz), A , 
i, 765. 

1 - Pheny lindoxyl-2 -thionaphthenones 

(Friedlander and Kunz), A., i, 
766. 

Phenyl iodomethyl ketone, 2:4-cfa'hydr- 
oxy-* and its diacetate (Sonn and 
Falkenheim), A., i, 1163. 

Phenylisatin, 4-chloro- (Friedlander 
and Kunz), A., i, 766. 

l-Phenylisatin-2-p-dimethylaminoanil 
(Friedlander and Kunz), A., i, 765. 

Phenylisatinic aoid, 4-chloro-, sodium 
salt (Friedlander and Kunz), A., i, 
766 . 

Phenylketenacetal (Staudinger and 
Rathsam), A., i, 1015. 

Phenyl-lactic acid, behaviour of, in the 
animal organism (Kotake and Mori ; 
Mori), A., i, 1216. 

Phenyl-lactic acid, hydroxy-, excretion 
of, after administration of tyrosine 
(Kotake and Okagawa),A., i, 1217. 

d- and Z-Phenyl-lactic acids, and hydr- 
oxy-, production of acetoacetic acid 
from, in the liver (Mori), A., i, 1217. 

Pheny lmalonamide (Dox and Yoder), 
A., i, 817. 

l-Fhenyl-2-mercapto-6-ethoxybenz- 
iminasole, 1-jp-brOmo- (Jacobsen), A., 
i, 591. 

Phenyl-p-methoxyphenylpropanes, 

/Sy-^bromo- (Ingold and Piggott), 
T., 2386. 

Phenyl -jt?-methoxyphenyl-A 2 -propenes 
(Ingold and Piggott), T., 2386. 

5-Pheayl-3-methylacridine, 1-amino- 
and 1-nitro- (Mayer and Freund), 
A., i, 366. 

7:9-diamino- and 7:9-dtnitro- (Mayer 
and Freund), A., i, 867. 


Phenylmetfcylamiaoethanol, dihydroxy-, 
hydrochloride, preparation of (Nagai), 
A., i, 652. 

iV- Pheny 1 - iYmethy 1- /9 - aminoe thy 1 
hydrogen sulphate (Dutt ana Sen), 
T., 2674. 

Phenylmethylarsine, cyano- (Steinxopf 
and Schwen), A., i, 72. 

4-Phenyl-2-methylbenzoio aoid, calcium 
salt (v. Auwers and JElicher), A., 
i, 842. 

1 -Phenyl- 6 -methylbenztriaiole, 1-p- 

hydroxy- (Jacobsen), A., i, 592. 

/9 - Phenyl - /3 - me thy lbutanol, and its 

derivatives (Blondeau), A., i, 655. 

/8-Phenyl -/8-methylbutylamiae, and its 
hydrochloride (Blondeau), A., i, 655. 

Phenyl a-methylbutylketone (Leroide), 
A., i, 216. 

a-Phenyl-a-methylbutyrio aoid, and its 

amide, esters, and nitrile (Blondeau), 
A., i, 654. 

Phenyl S'^'-methylenedioxystyryl ke- 
tone dibromide (Bauer and Werner), 
A., i, 1035. 

Pheny lmethylethylai sine, and its salts 
(Steinkopf, Donat, and Jakobr), 
A., i, 995. 

1 -Pheny 1-3 -me thyl-2-ethyl- 5 -pyrazol- 
one, 4-araino- and 4-chloro-amino-, 
acetyl derivative, (Farbwerkb VORM. 
Meister, Lucius, & Brining), A., 
i, 954. 

/8-Phenyl-a methylglutaconic aoids, iso- 
meric, and their esters and ozonides 
(Feist, Breuer, and Lubricht), A., 
i, 553. 

Phenylmethylglyoxime, nickel com- 
pound (Ponzio), A., i, 18. 

aPhenyl-C-methyl-A-«yheptadien-C-ol- 
t-one (Scheibler and Fischer), A., 
i, 1110. 

/3-Fhenylmethylheptenol (Helferich 
and Gehrke), A., i, 9. 

as-Phenylmethylhydrazine, j?-nitro-, 
and its derivatives (Ciusa and Ras- 
telli). A., i, 1073. 

4-Phenylmethylhydrazinobenzonitrile, 
3-nitro- (Mattaar), A., i, 252. 

a-Phenylmethyl-/3-hydroxypropylamine, 
a-p -hydroxy-, and its hydrochloride 
(Takeda and Kuroda), A., i, 273. 

3 -Pheny 1-1- and -2-methylindaaoles, and 
their picrates (v. Auwers and HtfL- 
tenes), A., i, 683. 

Phenyl-2 , -methyl-8 / -indolydene- 
methane, 3:4:5-irihydroxy-, and its 
derivatives (Rosenmund and Pfann- 
kuch), A., i, 1031. 

9-Phenyl-3-methyl2iaphthaoridin6, 
2-amino- (Browning, - GoitSR, 
Gaunt, and Gulbransen), A*, i, 612. 
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5 Phenyl-3-methylw0Oxazole-4*carb- 
oxylio acids, derivatives of (Betti 
and Berlingozzi), A., i, 52. 

a-Phenyl-8-methyl-A*-penten-5-ol-one 5 
and its derivatives (Scheibler and 
Fischer), A., i, 1109. 

Phenylmethyl-n-propylarsine, and its 
salts (Steinkopf, Donat, and 
Jaeger), A., i, 996. 

Phenyl a-methyl-a-propylbutyl ketone 
(Leroidk), A., i, 216. 

PhenyM-methylpyr&zole, chloro- 

4- bromo- (Rojahn), A., i, 1184. 

3- Phenyl-1 -methylpyrazoline, and its 
hydrochloride (Mannich and Heil- 
ner), A., i, 372. 

l-Phenyl-3-methyl-5-pyrazolone, 1 -5'- 
nitro-2'-hydroxy- (Society of Chem- 
ical Industry in Basle), A., i, 385. 

Phenyl-1 -methylpyrazolones ( Rojahn ), 
A., i, 1184. 

1- Phenyl 3-methyl-5-pyrazolone- 
3'-oarboxylic acid, l-S'-chloro- 
2'-hydroxy-, and l-4'-hydroxy- 
(Society of Chemical Industry 
in Basle), A., i, 385. 

iV-Phenyl-2-methylpyridazonexanthone, 

5- and 7-chloro- (v. dem Knesebeck 
and Ullmann), A., i, 360. 

2- Phenyl-6-methylquinoline-4-carb- 
oxylio aeid, allyl ester (Rosenmund), 
A., i, 52. 

Phenylmethyliucoinic acid (Upson and 
Thompson), A., i, 343. 

Phenylmethylthiazole methiodides 
(Mills and Smith), T., 2735. 

4 - Phenyl3-methyl-2-thiazolenyl- 
4-quinolylmethane methiodide (Mills 
and Smith), T., 2736. 

Phenyl methyl triketone-o- and -0-tri- 
oximei, and their nickel salts and tri- 
acetyl derivatives (Ponzio), A i, 
1038. 

2- Phenyl-ajS^naphthatriazole, 2 -p- 

amino- (Charrier and Viola), 
A., i, 771. 

6:2- and 9:2-<£tamino-, and 9:2-dt- 
nitro- (Morgan and Gilmour), A., 
i, 880. 

Phenyl-a-naphthylamine, /8-hydroxy* 
(Wahl and Lantz), A., i, 823. 

3- Phenyl-5-naphthylaminomethylene- 

4-glyoxalone, 2* thiol- (Dains, 

Thompson, and Asendorf), A., i, 1185. 

Phenyl a-naphthyl ketonei, chloro- 
(Scholl, Seer, and Daimer), A., i, 
258. 

2-Phenyl-a- and -/8*naphthylmetbyl- 
bensoie acids, and their salts (Mc- 
Mullen), A., i, 1025. 

Phenyl- a- and -/8-naphthylphthalides 
(McMullen), A., i, 1025. 


Phenyl-£-naphthyl»ulphone, 2:4-cfo- 
nitro- (Grandmougin), A., i, 331. 

Phenyl 7-nitr o- /3 -p-chlorophenylpropy 1 
ketone (Kohler and Smith), A., i, 
458. 

Phenyl /3- nitro- 7-hydroxy -7*p- ohloro- 

phenylpropyl ketone (Kohler and 
Smith), A., 1, 458 

cis - and *ra?w-a-Phenyl-5-p-nitrophenyl- 
Aay-butadiene 7«-chlorohydrius and 
oxides (Kleucker), A., i, 734, 735. 

3-Phenyl-2jt?-nitrophenyl-l:4-diphenyl- 
l:3-dimethindiazidine, 3-o-nitro- 
(Ingold and Piggott), T., 2799. 

Phenyl 7 -nitro-p-phenylpropyl ketone, 
p-chloro- (Kohler and Smith), A., i, 
457. 

o'-PhenylnitroBoammophenyl-p-tolyl- 
snlphone. See o'-^-Toluenesulphonyl - 
diphenylnitrosoamine. 

1- Phenyloxindole, 3-cfochloro- (Stoll#), 
A., i, 762. 

5 -Pheny lcyc/opentane- 2 :3 -dione- 1 -carb - 
oxylio acid, ethyl ester, diphenyl- 
hydrazone (Dieckmann), A., i, 1022. 

2- Phenylperithiasine (Reissert), A., i, 
584. 

Phenyl phenacetylmethyl ketone, 

jo-chloro-, and its copper derivative 
(Kohler and Smith), A., i, 458. 

10-Phenylphenazonium hydroxide, 
2-ammo-8-thiol- (Watson and Dutt), 
T., 1941. 

Phenyl-a-phenyl-j8-(a'-bromociiinamoyl)- 
ethylphosphinic acid (Gonant, Bump, 
and Holt), A., 1, 68. 

Phenyl-a-phenyl-/3(a'/8'-cfahroinophenyl- 
propionyl)-ethylphosphinic acid 
(Con ant, Bump, and Holt), A., i, 
68 . 

Phenyl-a-phenyl-j8-carboxyethylphos- 
phinic acid (Conant, Bump, and 
Holt), A., i, 68. 

Phenyl-a-phenyl-8-cinnamoylethyl- 
phosphinic acid (Conant, Bump, and 
Holt), A., i, 68. 

7-Phenyl-a*(/8-phenylethyl)propylpho«- 
phinic acid, a-hydroxy- (Conant, 
MacDonald, and Kinney), A., i, 
186. 

jS-Phenyl-0-phenylvinylhydroxylamine 
(Rupe and Wittwer), A., i, 449. 

Phenylphosphinic acid, nitroamino- 
(Nijk), A., i, 961. 

3- Phenyl-l-phthaUdophthalazone 
(Ruggli and Meyer), A., i, 343. 

1-Phenylpiperidine, 4 -hydroxy-, 4-hydr- 
oxy-l-p- amino-, and their derivatives 
(Borsche and Bonacker), A., i, 51. 

o-Phenylpropane, ay-rfihyaroxy-, and 
its aibenzoate (Rupe and M&ller), 
A., i, 40. 
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7 -Phenylpropan-a- and -jS-ole, 0- and 
a-iodo- (Porcher), A., i, 539. 

J-j8-Phenylpropionamide, l-i 3- hydroxy- 

( McKenzie and Smith), T., 1859. 

Phenylpropionie acid, cw?-j8(?)-chloro- 
j?-nitro* (Kleucker), A., i, 735. 
jS-Phenylpropionic acid, a-thiol- (Gra- 
nacher), A., 1, 850. 

jS-Phenylpropionolactone, 0-2-4-di- and 
jS-2:4:6-$n-hydroxy-, and j3-5-nitroso- 
2:4-dthydroxy- (Langley and Adams), 
A., i, 1153. 

Phenylpropionylphenylmethylhydrazine 

(Tomi5ek), A., i, 679. 

Phenylpropionyltolylbydrazines 
(TomiCek), A., i, 679. 

7 -Phenylpropyl alcohol, j8-amino-, and 
its hydrochloride (Karrkr), A., i, 
991. 

Phenyl a-propylbutyl ketone (Leroide), 
A., i, 216. 

Phenyl-n-propylcyanoar line (Stein • 

kopf, Donat, and Jaeger), A., i, 
996. 

0- Phenyl wopropyle thy 1 methyl ketone, 
•feemicarbazone of (Rupe and Miller), 
A., i, 41. 

a- Phony l&opropyl hydroxy vinyl 

ketone, and its salts (Rupe and 
MUller), A., i, 41. 

Phenyl-rc-propylsuccinio acid (Upson 
and Thompson), A., i, 343. 

5 Phony 1-wopropyltriaiole, 3-hydroxy- 
(Neighbors, Foster, Clark, Miller, 
and Bailey), A., i, 881. 

a-Phenylprozan*£y- dicar boxy lie acid, 
ethyl ester (Diels and Aubart), A., 
i, 1194. 

Phenylpyridinium bromide, 2A:5-tri- 
nitro- (Giua), A., i, 691. 

1 - Phony 1-4-pyridone (Smirnov), A., i, 

464. 

preparation and derivatives of 
(Borsche and Bonacker), A., i, 
50. 

2- Phenylpyrimidine, and 5-bromo- 
6-hydroxy-, 6-chloro-5-bromo-, and 
6-hydroxy-, and their salts (Cher- 
buliez and Stavritoh), A., i, 581. 

2-Phenylpyrimidine -4 - carboxylic acid, 
5-bromo-6-hydroxy-, and 6-hydroxy-, 
and their derivatives (Cherbuliez 
and Stavritoh), A., i, 581. 

1 - Phenylpyrr oline - 5-one-3 - oarbozylio 
aoid, ethyl ester (Carriers), A., i, 
318. 

Phenylpyrnvio aoid, behaviour of, in the 
animal organism (Kotake and 
Mori), A., i, 1216. 

and hydroxy-, asymmetrical reduction 
of, in organs (Mori and Kanai), 
A., i, 1217. 

CXXI1. ii. 


Phenylpyrnvio aoid, ethyl ester, iso- 
merism of (Gault and Weigel), A., i, 
1024. 

Phenylquinoline, 3-hydroxy-2-o-nitro- 
(Neber), A., i, 545. 

2-Phenylqninoline-4-oarbozyllo chloride 
(Rosenmund), A., i, 52. 

2-Phenylqninoline-4-oarbozylio aoid 

{atophari), esters of (Rosenmund), 
A., i, 52. 

benzyl ester (Gams and Kaiser), A., 
i, 51. 

2- Phenylquinoline-4-carboxylio aoid, 

5-amino-6-hydroxy-, and 6-hydroxy- 
(Halberkann), A., i, 174. 
6-hydroxy- (Zuckmayer), A., i, 952. 

3- Phenylquinoline-4-oarboxylio acid, 

2-hydroxy- (Farbwerke vorm. 
Meister, Lucius, &*Bruning), A. , i, 
867. 

2-Phenylqninoline-4-fonnylaoetio aoid, 

ethyl ester (Society of Chemical 
Industry in Basle), A., i, 1180. 

2-Phenyl-4-qninolylaminoothanol di- 
hydrochloride (Society of Chemical 
Industry in Basle), A., i, 1180. 

2-Phenyl-4-quinolyi hromomethyl 
ketone, and its hydrobromide 
(Society of Chemical Industry 
in Basle), A., i, 1180. 

2-Phenyl-4-quinolyl diethylamino- 
methyl ketone, and its hydrobromide 
(Society of Chemical Industry in 
Basle), A., i, 1180. 

2Phenyl-4-quinolyldimethylamino- 
ethanol dihydrochloride (Society of 
Chemical Industry in Basle), A., 
i, 1180. 

2-Phenyl-4-quinolyl dimethylamino- 
methyl ketone, and its hydrochloride 
(Society of Chemical Industry in 
Basle), A., i, 1180. 

2-Phenyl-4-quinolyl methyl ketone, and 
its hydrobromide (Society of Chem- 
ical Industry in Basle), A., i, 1180. 

2-Phenyl-4-qoinolyl piperidinomethyl 
ketone, and its hydrochloride (So- 
ciety of Chemical Industry in 
Basle), A., i, 1180. 

A-Phenylxhodanine, a-oximino-, and its 
derivatives (Granacher, Reis, and 
Pool), A., i, 577. 

A T -PhenyIrhodanine-a-aoenaphthene- 
quinone, and its dinitro-derivative 
(Granacher, Reis, and Pool), A., i, 
577. 

Pbenylstibinic aoid, p-amino-, and 
jo-hydroxy- (Schmidt), A., i, 1204. 
j?-nitro- (Charrier), A., i, 1080. 

Phenyletibinic acids, neutralisation of, 
with lithium hydroxide (Schmidt), 
A.,i, 482. 
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Phenylstibinons oxide, p-amino-, acetyl 
derivative (Schmidt), A., i, 1208. 

Phenyl etyryl ketone ( benzylideneaceto - 
phinone), and its derivatives, absorp- 
tion spectra of (Shibata and Nagai), 
A., ii, 418. 

Phenyl etyryl ketone, a-bromo-, action 
of alcohols on (Dufkaisse and 
Gerald), A., i, 848. 

4-?henyl-2-styrylthiazole (Mills and 
Smith), T., 2784. 

9-Phenyl-9-styrylxanthene (Ziegler 
and Ochs), A., i, 1048. 

Phenylauecinie acid, preparation of 
(Lapworth and McEae), T., 1704. 

Phenylsnoeinyleoein (Lapworth and 
McRae), T., 2723. 

Phenylsnlphamio acid, and o- and p- 
cliloro-, sodium salts (Weil and 
Mo 8 EB), A., i, 444. 

Phenylsnlphamio acid, ^-amino-, and 
its acetyl and benzoyl derivatives, and 
m-nitro-, and their salts (Weil and 
Wasseemann), A., i, 1006. 

Phenylsnlphamphthalein, 4:4'-diamino- 
2:2'-imino- (Dutt), T., 2392. 

2-Phenylte tr ahydroquinoline -4- carb- 
oxylic acid, and its lithium salt 
(Zuokmayer), A., i, 574. 

2-Phenyltetr ahydroquinoline -4-carb - 
oxylic acid, 7 -ammo-, acetyl derivative, 
and its potassium salt, and 6-hydroxy - 
(Zuckmaybr), A., i, 952. 

4 Phenyl-2 : 8 :4: 5- tetrahy dro -1:8 :4-thio - 
diazole, 5-imino-2-thio- (Guha), A., 
i, 876. 

1-Pheny 14:2:3 :4-tetrazole, 5-amino-, pre- 
paration and derivatives of (StollE), 
A., i, 689. 

4-Phenylthiazole-2-aldehyde p- di- 

methylaminoanil methiodide (Mills 
and Smith), T., 2735. 

4-Phenyl-2-thiazolylphthalonylmethane 
(Mills and Smith), T., 2734. 

Phenylthiooarbamide, ^-chloro-, com- 
pounds of, with chloropicrin and 
mercuric nitrite (RAy and Das), T., 
826. 

Phenyl-?i- and -^-thiocarbamine cyanides, 
salts of (Fromm and Wenzel), A., i, 
488. 

Phenylthiolacetyl-2:4*dimethylpyrroles, 
o-nitro- (Fischer and Herrmann), 
A., i, 1055. 

Phenylthioldimethylpyrrole-3-carb- 
oxylic aoids, o-nitro-, ethyl esters 
(Fischer and Herrmann), A., i, 1055. 
4-Phenylthiol-2:8:fi-trimethylpyrrole, 
4-o-nitro- (Fischer and Herrmann), 
A., i, 1055. 

Phenylthiexanthyl (Gomberg and 
Minnis), A., i, 163. 


r- and /-Phenyl ^-telylaeitasUdee (Mc- 
Kenzie and Smith), T., 1857. 

Phenyl-m- and -^tolylamines, 5-bromo- 
2:4-dmitro- (GlUA and ANGBLETTl), 
A., i, 649. 

l-Phenyl*3jo-tolyl-5-anilinemetlnrlene- 
4-glyoxalone, 2-thiol- (Dains, Thomp- 
son, and Asendorf), A., i, 1185. 

AT-Phenyl-AT-jD-tolylhydroxylamine 
(Wieland and K6gl), A., i, 727. 

4-Phenyl-l-p-tolyl-8-methylpyrazole 
(Rojahn), A., i, 373. 

Phenyl-p-tolylnitrogen oxide (Wieland 
and Kogl), A., i, 727. 

Phenyl-^-tolylinlphone, o'- and 
p'-amino- (Halberkann), A., i, 1188. 

Phenyl- 1 -jo-tolylsulphone, 2:5-rfiamino-, 
derivatives of (Society of Chemical 
Industry in Basle), A., i, 579. 

)3 -Phenyl- aajS-triethylpropionic aoid 

(Ramart and Albesoo), A., i, 668. 

8 - Pheny 1- aaj3- triethy lpr opiophenone 
(Ramart and Albksco), A., i, 668. 

Phenyl trimethylarsonium iodide, com- 
pound of iodoform and (Steinkopf 
and Sohwen), A., i, 118. 

Pheny ltrime thy Iphenylenediamine, and 
its derivatives (Fichter andRoTHEN- 
berger), A., i, 447. 

jS-Phenyl-8-1 :3:4(or -l:3:5)-triphenyl- 

A*-5(or -4)-pyrrolinylhydroxylamine, 
and its picrate and chloro-derivative 
(Rupe and Wittwer), A., i, 449. 

4-Phenylurazole, and its derivatives 
and 3-imino- (Arndt, Milde, and 
Tschenscher), A., i, 376. 

7 -Phenylvaleraldehyde, 7 -hydroxy- 
(Helferich and Gehrke), A., i, 9 . 

a-Phenylvinylphosphinic acid (Con ant, 
MacDonald, and Kinney), A., i, 
186. 

3-Phenylviolurio acid, 4-imino- (Lif- 
schitz and Hepner), A., i, 768. 

Phloroglucinol, phytochemical synthesis 
of (Nierenstein), A., i, 136. 
condensation of formic acid with 
(Schwenk), A., i, 153. 

Phlorogluoinolcamphorein (Sircar and 
Dutt), T., 1285 ; (Singh, Rai, and 
Lal), T., 1428. 

Phloroglucinoliulphamphthalein 

(Dutt), T., 2891. 

Phosphatases (Tomita), A., i, 960. 

Phosphatass-phosphatese (Baren- 

drecht), A., i, 67. 

Phosphatides, solubility of (Stuckert), 
A., i, 1089. 

biochemistry of (Brinkman and 
Wastl), A., i, 289. 
of blood (Brinkman), A., i, 1086. 
action of, on coagulation of blood 
(Zunz and La Barre), A., i, 697. 
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PhOsphasines, preparation and motions 
of (Staudinger and LtrscHEB), A., 
1 , 237. 

reactions of (Braunholtz), T., 300. 
action of carbonylene derivatives with 
(Staudinger and Braunholtz), 
A., i, 70. 

Phosphineimines (Staudinger and 
Hauser), A., i, 68. 

Phospholipin, physico-chemical pro- 
perties of (Kakiuchi), A., i, 711. 

Fhoaphonium iodide, crystal structure 
of (Dickinson), A., ii, 640. 

Phosphoresoenoe of mixtures of boric 
acid with organic compounds (Tiede, 
Wulff, and Ragoss), A., ii, 8. 

Phosphorescent sulphides. See Phos- 
phors and Sulphides. 

Phosphors of the alkaline earths, photo- 
electric effect of (Goggel), A., ii, 
732. 

rare earth magnesium sulphide (Tiede 
and Sohleede), A., ii, 769. 
organic, of boric acid (Tomaschek), 
A., ii, 763. 

Phosphorus, allotropy of (Marckwald 
and Helmholtz), A., ii, 846. 
absorption of active hydrogen and 
nitrogen by (Wendt ; Newman), 
A., ii, 639. 

combination of copper with (Edwards 
and Murphy), A., ii, 646. 

Phosphorus 'compounds, molecular sus- 
ceptibility of (Pascal), A., ii, 285. 
biochemistry of (Rogozinski), A., i, 
1226. 

estimation of, in blood plasma (Myers 
and Shevky), A., ii, 466. 

Phosphorus carbide (de Mahler), A., 

i, 101. 

chlorides, action of, on chlorodimethyl- 
dihydroresorcinol (Hinkel and 
Williams), T., 2498. 
haloids, additive compounds of (Cox- 
ant), A., i, 41 ; (Conant and 
Pollack ; Conant, Bump, and 
Holt), A., i, 67 ; (Conant, Mac- 
Donald, and Kinney), A., i, 186. 
Irihydride, action of formaldehyde on 
(Hoffman), A., i, 8. 
jpsnfoxide (phosphoric oxide), purifica- 
tion of (Finch and Peto), T., 
692. 

treated with ozone, use' of, as a 
drying agent (Manley), T, f 381. 
Phosphoric acid in soils (Fraps), A., 

i, 616. 

metabolism of. See Metabolism, 
deteotion of, by means of benzidine 
(Feigl), A., ii, 865. 
estimation of (Clark and Keeler), 
A., ii, 84. 


Phosphorus 

Phosphoric acid, estimation of, iodo- 
metrioally (Svanberg, Sjoberg, 
and Zimmerlund), A., ii, 867. 
estimation of, and its salts, volu- 
metrically (Kolthoff), A., ii, 
314 ; (Moerk ; Moerk and 
Hughes), A., ii, 866. 
estimation of, in blood (Blooii), 
A., ii, 84. 

separation of, in analysis (Bala- 
reff), A., ii, 625 ; (Tarugi), 
A., ii, 784. 

Phosphates, colloidal, formation of 
(Elschner), A., ii, 714. 
inorganic, in blood (Lehman), A., 
i, 191. 

mineral, solubility of, in citric acid 
(Tocher), A.; ii, 625. 
effect of, on plant growth (v. Wran- 
gell), A., i, 1098. 
excretion of, in urine (Fibre), A., i, 
88 ; (Bock and Iversen), A., i, 
1090. 

adsorption of, by stannic sulphide in 
estimations (Kikuchi), A. , ii, 525 
estimation of, by the Bell-Doisy 
method (Briggs), A., ii, 718. 
estimation of, in blood plasma 
(Denis and von Meysenbug), 
A., ii, 584. 

Pyrophosphorio acid, structure of 
(Balakeff), A., ii, 49. 

Pyrophosphates, estimation of, volu- 
metrically (Moerk), A., ii, 866. 

Hypophosphorous acid, studies on 
(Mitchell), T., 1624. 

Phosphorus organic compounds 
(Braunholtz), T., 300 ; (Conant), 
A., i, 41 ; (Conant and Pollack ; 
Conant, Bump, and Holt), A., i, 
67 ; (Staudinger and Hauser), 
A., i, 68 ; (Staudinger and Braun- 
holtz), A., i, 70 ; (Conant, Mac- 
Donald, and Kinney), A., i, 186 ; 
(Staudinger and Luscher), A., i, 
237 ; (Nijk), A., i, 960. 

Phosphoric acid, glucose esters of 
(Levene, Meyer, and Weber), 
A., i, 987. 

Phosphorus estimation 

estimation of, colorimetrically (Lo- 
sana), A., ii, 392. 

estimation of, in iron (Murmank), 

A., ii, 226. 

estimation of, in minerals and in coke 
ash, colorimetrically (Misson), A., 
ii, 718. 

estimation of, in organic compounds 
(Manoini), A., ii, 83 ; (Svanberg, 
SjObsrg, and Zimmerlund), A., ii, 
867. 
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Phosphorus estimation : — 

inorganic, estimation of, in serum 
(Tisdall), A., ii, 392. 

Phosphosulphatide from the lungs 
(Sammartino), A., i, 1089. 

Photooatalysis (Balt, Heilbron, and 
Hudson), T., 1078. 

Photochemical action in relation to 
fluorescence (Weigert), A., ii, 681. 
equivalent law (Pringsheim), A., ii, 
602. 

verification of, with photographic 
dry plates (Eggert and ^od- 
dagk), A., ii, 9. 

processes, conversion of energy in 
(Byk), A., ii, 415. 
velocity of reaction in relation to 
concentration in (Volmeil and 
Riggert), A., ii, 336. 
studies (Plotnikow), A., i, 419; ii, 
248. 

Photochemistry, laws of (Lasarev), 
A., ii, 103, 332. 

and fluorescence (Wood), A., ii, 334. 

Photo-electric effects, colloids as indi- 
cators of (Peskov), A., ii, 828. 

Photographic copying process, mechan- 
ism of (Weigert and Scholler), 
A., ii, 10. 

emulsions and films, electrical con- 
ductivity of (Rabinovich), A., ii, 
605. 

plates, dry, verification of the photo- 
chemical equivalent law with 
(Eggeut and Noddack), A., ii, 9. 

Photography, new sensitiser for (Mills 
and Pope), T., 946. 
of crystals (Francois and Lormand), 
A., ii, 127. 

Photo-haloids, effect of an electric 
current on (Tubandt and Eschrn- 
hagen). A., ii, 346. 

Photosynthesis (Baly), A., i, 307 ; 
(Kostytschev), A., i, 307, 308, 
613. 

and the electron theory (Dixon and 
Ball), A., ii, 248. 

Fhototropy and photoelectric effects 
(Gallagher), A., ii, 11. 
of metallic salts (Singh), T., 782. 
of sulphides, effect of heat on 
(Mourelo), A., ii, 604. 

Phrenosine, behaviour of, in the body 
(Shimizu), A., i, 91. 

Phthalaldehydic acids, preparation of 
(Davies, Perkin, and Clayton), T., 
2214. 

Phthaleins, colour changes of (Thiel), 
A., i, 453. 

Phtbalic acid, salts, potentials of, 
against the hydrogen electrode (Wood 
and Murdick), A., ii, 735. 


Fhthalio acid, tetrachlorides, constitu- 
tion and tautomerism of (Ott), A., 
i, 832. 

amyryl esters, and their silver and 
strychnine salts (Paolini), A., i, 
755. 

woPhthalio acid, 2:4:6-£rmitro- (Giua), 
A.,i, 534. 

Phthalic anhydride, preparation of, 
from naphthalene (Conover and 
Gibbs), a., i, 454. 

Friedel and Crafts* reaction with 
(McMullen), A., i, 1025. 
substituted derivatives, condensation 
of toluene and aluminium chloride 
with (Lawranoe), A., i, 340. 

Phthalio anhydride, fclrabromo-, di- and 
^ra-cliloro-, additive compounds of 
(Pfeiffer and Flater), A., i, 341. 

Phthalimide, preparation of (British 
Dyestuffs Corporation, Ltd., 
Green and Green), A., i, 836. 
potassium and sodium derivatives, 
preparation of (Hammick and 
Locket), T., 2362. 

Phthalimide, tetra chloro-, compound of 
o-naphthyl methyl ether and (Pfeif- 
fer and Flater), A. , i, 342. 

Phthalimidoacetaldehyde, and its deriv- 
atives (Radde), A., i, 1165. 

Phthalimidoaoetonitrile (Sonn and 
Falkenheim), A., i, 1164. 

a-Phthalimidoethyl- 7 -diethoxyaceto- 
acetic acid, ethyl ester (Pucher and 
Johnson), A., i, 550. 

d-Fhthalimidoethylmalonio acid, and 
its ammonium salt and methyl ester 
(Radde), A., i, 1155. 

semicarhazone (Radde), A., i, 1155. 

7 -Phthalimido-?t-propylmalonic acid 
(Radde), A., i, 1155. 

a-Phthalimino- 3 -hydroxy-£-methyl- 
propane (Dersin), A., i, 142. 

a-Phthalimino- 3 -methylpropane, 
0-bromo-, /3-chloro-, and B-iodo- 
(Drrsin), A., i, 142. 

Phthalyl chlorides, isomeric (v. Braun 
and Kaiser), A., i, 658. 

Phthalyl-a-alanylamide, and its deriv- 
atives (Radde), A., i, 1165. 

l:2-Phthalylanthraquinone and its 
azine (Scholl and Neumann), A., i, 
262. 

Phthalyl-iW'-dipiperidide (v. Braun 
and Kaiser), A., i, 659. 

Phthalylglyoylamlde (Radde), A., i, 
1155. 

Phthalylglyoylanilide (Radde), A., i, 
1154. 

Phthalylglycylonitrile, and its deriv 
atives (Radde), A., i, 1155. 
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Phthalylphenylcarbamide (Elliott), 
T., 206. 

Physicist, 'rOle of the, in development of 
chemical theory (Walker), T., 785. 

Physiological fluids, equilibrated sterilis- 
able (Fleisch), A., i, 964. 
precipitation of proteins from (Gri- 
gaut and Zizinr), A., ii, 886. 

Phytin in foods (Arbknz), A., i. 1102. 

Phytosterols, chemistry of (Vester- 
bkrg; Vesterberg and Wester - 
lind), A., i, 825. 

iodine value of (Holde, Werner, 
Taoke, and Wilke), A., ii, 723. 

Piohurim bean oil, constituents of 
(Roure-Bertrand Fils), A., i, 846. 

£'Picolinium rutheni bromides (Gutbieu 
and Krauss), A., i, 16. 

Picolinoy laminoan thraquinones (Bar* 

nett), A., i, 943. 

Picric acid, cobaltammines of (Morgan 
and King), T., 1725. 
liexamminechromic and hexammine- 
cobaltic salts (Ephraim and Mosi- 
mann), A., ii, 575. 

Pioroorocin, and its derivatives( Winter- 
stein and Teleczky), A., i, 563. 

Ficrorocellin, constitution of (Forster 
and B aville), T., 816. 

Picrotin ketone, and o-bromo-, and 
oximino-, and their derivatives (Hork- 
mann and Bisohof), A., i, 161. 

Picrotoxin (Horkmann and Bischof), 
A., i, 161. 

Pigments, metabolism of. See Meta- 
bolism. 

anthocyanin, formation of (Combes), 
A., l, 412. 

related to anthocyanins, tinctorial 
properties of (Everest and Hall), 
A., i, 265. 

Pike, constituents and toxicity of the 
roes of the (McCrudden), A., i, 194. 

Pills, estimation of mercury in 
(Francois), A., ii, 87. 

Pilocarpine, action of, on blood (Born- 
stein and Vogel), A., i, 80. 

rf-Pim&rio acid, preparation of (Knecht 
and Hibbert), A., i, 1020. 

Pimelio aoid, pentahydroxy-, brucine and 
quinine salts (Kiliani), A., i, 1112. 

Pinabietio aoid, nitrosate, nitrosite and 
nitrosochloride of, and oximino- 
(Asohan, Fontell, and Simola), 
A., i, 1152. 

PinaeoUn transformation, reversed 
(Nybirgh), A., i, 918. 
mobility of ethyl groups in the 
(Nybrrgh), A., i, 802. 

Pinaoolylthiocarbamide, compound of 
chloropicrin and (RAy and Das), 
T., 826. 


Pinacone, equilibrium in the system, 
water and (Pushin and Glagoleva), 
T., 2816. 

Pinaoyanols, constitution of (K6 nig), 
A., i, 1188. 

Pine, Swedish, constituents and proper- 
ties of (Wahlbekg), A., i, 1101. 

Pine leaves, constituents of (v. Euler), 
A., i, 100. 

Pine lignin. See Lignin. 

Pine needles, wax from (Kaufmann and 
Friedebach), a., i, 740. 

Pine wood, cellulose content of (Klasok), 
A., i, 99. 

Pinene hydrochloride, preparation of 
borneol from (Vavon and «Berton), 
A., i, 943. 

Pinonic acid, ethyl esters, semicarbazones 
(Simonben), T., 2297. 

Pinus sylvestris, constituents of the 
pollen of (Kiesel), A., i, 799. 
woPiperic acid (Ott, Eichler, and 
Hkimann), A., i, 1027. 

Piperidine, compounds of, with metallic 
salts (Peters), A., i, 48. 
action of formaldehyde on (Putochin), 
A., i, 1176. 

haloid compounds of (Leonard), A., 
i, 362. 

Piperidine, 1-chloro-, preparation of 
(Hirst and Macbeth), T., 2178. 
Piperidinepropionic acid, 4-hydroxy-, 
ethyl ester (Ruzicka and Seidel), 
A., i, 1057. 

9 Piperidino-2-ethoxyaoridine, and its 

hydrochloride (Farbwerke vorm. 
Meisteb, Lucius, & Bruning), A., i, 
469. 

Piperidinomethylenemalonio acid, ethyl 
ester (Ingold, Perren, and Thorpe), 
T., 1785. 

4-Piperidone, polymerisation of (Ruzicka 
and Seidel), A., i, 1057. 
1-a-Piperidylethan-l-ol, and its deriv- 
atives (Hess and Coiileis), A., i, 
170. 

iV^Piperidyl^.-phthalyltfithiourethane 

(v. Braun and Kaiser), A., i, 
659. 

/3-4-Fiperidylpropionio acid, ethyl ester, 
benzoyl derivative (Rabe, Kindler, 
and Wagner), A., i, 361. 

Piperil, 6:6'-<£witro- (Greene and 
Robinson), T., 2193. 

Fiperitone (Read and Smith), T., 574, 
1868 ; (Read, Smith, and Benti- 
voglio), T., 582. 

constitution and oxidation of, and its 
semicarbazones (Penfold), A., i, 
259, 1035. 

rfZ-Piperitone, and its semicarbazones 
(Read and Smith), T., 1868. 
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itf-Piperitoneoximes, and their deriv- 
atives (Bead, Smith, and Benti- 
voglio), T., 582. 

Piperoin, 6' •mono* and 6:6'-di-nitro- 
(Greene and Robinson), T., 
2192. 

Piperonaldehyde, preparation of, from 
isosafrole (Nagai), A., i, 839. 

Piperonyl chloride, dichloro- (Ham- 
burger), A., i, 556. 

Piperonylaeetio acid, 6-nitro-, methyl 
ester (Greene and Robinson), T., 
2195. 

/8-Piperonylacrylic acid, «-cyano-, pre- 
paration of (Lapworth and McRae), 
T., 1701. 

JV-Piperonylaminoacetic acid, a-cyano-, 
ethyl ester, hydrochloride (Scheibler 
and Baumgarten), A., i, 656. 

iV-Pipcronylglyoinc hydrochloride 
(Scheibler and Baumgarten), A., i, 
656. 

Piperonylideneaminoaoetio aoid, sodium 
salt (Scheibler and Baumgarten), 
A., i, 656. 

3-PiperonyUdeneamino-2-methoxy-ar- 
tetrahydronaphthalcne ( Sen roete r, 
Svanoe, Einbeck, Geller, and 
Riebensahm), A., i, 128. 

Piperonylideneanthranilic acids, nitro- 
(Ekeley, Rogers, and Swisher), A , 
i, 935. 

Piperonylideneisatinazine ( Borsch e and 
Meyer), A., i, 54. 

Piperonylidenemethyl a-hydroxywo- 
propyl ketone. See a-3:4-Methylene- 
dioxyphenyl-8- methyl- Aa-penten-6-ol- 
7 -one. 

Piperonylideneresoroinol, and its acetyl 
derivative (Fabre), A., i, 1148. 

2-Piperonylqninoline>4-carbozylic acid, 
esters (Rosenmund), A., i, 62. 

Piperonylsncoinio acid, preparation of 
(Lapwort^ and McRae), T., 1707. 

Piperylmethylglyoxime, nickel com- 
pound (Bigiavi), A., i, 363. 

Pipettes, testing and graduation of 
(Stott), A., ii, 388. 
standard dropping (Halpiien), A., ii, 
221 . 

Pituitary body, tethelin from the 
(Drummond and Cannan), A., i, 491. 
activity of extracts of (Dale and 
Dudley), A., i, 397. 

Pivalie acid ( aa-dim ethylpropio nic acid) i 
dibromo-, and dfhydroxy-, and their 
methyl esters (Kohn and Mendele- 
witsoh), A., i, 618. 

Plants, chemistry of (Nowak and 
Zellnsr), A., i, 615 ; (Springer), 
A., i, 797 ; (Zellner), A., i, 799, 
1098. 


Plants, acidity of juices of, and their 
growth and feeding power (Bauer 
and Haas), A., i, 975. 
growth and nutrition of, in relation to 
hydrogen-ion -concentration (Ar- 
rhenius), A., i, 1097. 
growth of the organs of, in absence 
of air (Maqubnne and Demoussy), 
A., i, 707. 

biological significance of alkaloids in 
(Ciamioian and Ravenna), A., i, 
797. 

absorption of aluminium by the roots 
of (Stoklasa, Sbbor, Tymioh, and 
Cwaoha), A., i, 502. 
effect of aluminium compounds on the 
growth of (Conner and Sears), 
A., i, 613. 

genesis of amylase and maltase in 
(Palladin and Popov), A., i, 614. 
distribution of anthocyanidins in 
(Jonesco), A., i, 797. 
effect of arsenic compounds on the 
growth of (Stewart), A., i, 1221 ; 
(Stewart and Smith), A., i, 1222. 
assimilation in (Balt), A., i, 307 ; 
(Kostyt8CHEv), A., i, 807, 808 ; 
(Molisch ; Muller and War- 
burg), A., i, 411 ; (Warburg and 
Negelein), A., i, 1097. 
formation of chlorophyll in (Mansky), 
A., i, 1222. 

action of coal gas on (Wehmer), A., i, 

2H. 

corrosion of marble by the roots of 
(Ohemin), A., i, 94. 
colloids in (Samec and Ferjan£iu), 
A., i, 115 ; (Sameo and Mayer), 
A., i, 921. 

effect of hippuric acid and ursa on the 
nutrition of (Bokorny), A., i, 1222. 
hydrocyanic aoid in (Siegfried ; 

Rosenthaler), A., i, 614. 
incrustive tissues of (Schmidt and 
Duysen), A., i, 206. 
absorption of ions by the roots of 
(Redfebn), A., i, 614. 
action of soluble lead salts on 
(Bonnet), A., i, 412. 
rdleof manganese salts in (McHargue), 
A., i, 906. 

manganese content of the leaves of, 
and its variation with age (Bertrand 
and Rosenblatt), A., i, 411. 
effect of neutral salts on heat coagula- 
tion of the protoplasm of (Kahho), 
A., i, 94, 206. 

effect of the reaction of nutritive solu- 
tions on the germination and growth 
of (Hixon), A., i, 1221. 
absorption of nutritive substances from 
soils (Casale), A.,i, 508. 



INDEX OF SUBJECTS. 


ii. 1231 


Plant!) effeot of sunlight on the forma- 
tion of essential oils in (Canals), 
A.,i, 907. 

behaviour of organic compounds in 
(OlAMiciANandOALizzi), A., i, 503. 
pectic substances of (Clayson, Norris, 
and Sohryvsr), A m i, 206. 
nutrition of, with mineral phosphates 
(v. Wrangell), A., i, 1098. 
saccharophosphatase in (N£mec and 
DuoHotf), A., i, 206. 
action of selenium compounds on the 
growth of (Stoklasa), A., i, 614. 
action of selenium on the metabolism 
of, in presence of radioactive air and 
soil (Stoklasa, MiSka, Penkava, 
Zelenka, OxiMELAit, and JAnsky), 
A., i, 974. 

action of selenium, sulphur and tellur- 
ium salts on growth of (Turina), 
A., i, 707. 

effect of reaction of soils on the dis- 
tribution of (Atkins), A., i, 415, 
509; (Comber), A., i, 416; 
(Fisher), A , i, 510. 
germinating, effect of soil acidity on 
(Lemmermann and Fresenius), A. , 
i, 510. 

chlorophyll-free, vitamin -B in (Orton, 
McCollum, and Simmonds), A., i, 

974. 

green, constituents of (Franzen and 
Schumacher ; Franzen and 
Keyssner; Franzen and Stern), 
A., i, 311, 975; (Franzen and 
Ostertag), A., i, 616, 1223 ; 

(Franzen and Helwert), A., i, 

1102. 

higher, distribution of manganese in 
(Bertrand and Rosenblatt), 
A., i, 95. 

nitrogen metabolism of (Chibnall), 
A., i, 908, 1225. 

detection of the phases of antho- 
cyanidins in (Combes), A., i, 206. 
detection of tryptophan in (Kretz), 
A., ii, 668. 

estimation and distribution of chlorine 
in (Jung), A., i, 1098. 
occurrence and estimation of cobalt 
and nickel in (Bertrand and 
Mokragnatz), A., i, 1099. 

Plant cells, hydrogen-ion concentration 
of (Atkins), A., i, 411. 
permeability of (Osterhout ; Brooks ; 

Kahho), A., i, 308. 
rhythmic precipitation iu the mem- 
branes of (Moller), A., i, 94. 
action of bases and salts on masses of 
(MacDougall), A., i, 205. 
action of lipoids on (Boas), A,, i, 94, 
613. 


Plant plasma, toxic action of salts on 
(Kahho), A., i, 811. 

Platinum, X-series spectrum of (Duane 
and Patterson), A., ii, 463 ; 
(Webster), A., ii, 805. 
photoelectric wave-length of (Stuhl- 
man), A., ii, 809. 

heated, emission of electrons from 
(Lockrow), A., ii, 608. 
loss of weight of, after ignition (Bala- 
reff), A., ii, 579. 

diffusion of hydrogen through 
(Schmidt and Lucre), A., ii, 198. 
properties of hydrogen desorbed from 
(Andeuson), T., 1153. 
catalytic action of (Langmuir), A., 
ii, 629. 

catalytic decomposition of hydrogen 
peroxide by (Maxted), T., 1760. 
oxygen-hydrogen catalysis by (Hof- 
mann), A., ii, 490. 

colloidal, action of ultra-violet light 
on (Speab, J ones, Neave, and 
Shlageu), A., ii, 11. 

Platinum salts, hydrolysis of (Archi- 
bald and Gale), T., 2849. 

Platinic chloride, compound of tri- . 
ethylene trisulphide and (R Ay), T., 
12 83. 

Platinum oxide, use of, in catalytic 
reduction of organic compounds 
(Voorhees and Adams), A., ii, 558. 
Chloroplatinlo acid, preparation of 
(Rudnick), A., ii, 303. 

Platinum separation 
separation of palladium from, by means 
of dimetliylglyoxime (Davis), A., 
ii, 662. 

Platinum bases (plat*niammine8)(Tsciiv- 
gaev and Pschenioyn), A., ii, 856. 
electrical conductivity of nitrites of 
(Tschugaev and Vladimirov), 
A., ii, 814. 

Platinum black, catalysis by (Vavon 
and Hu.sson), A., ii, 631. 

Platinum electrodes. See Electrodes. 

Platinum metals, catalysis by (Hof- 
mann), A., ii, 276. 

Plotohamolysin (Kabeshima), A., i, 
608. 

Plotosp&smin (Kabeshima), A., i, 608. 

Plotosm anguillaris , toxin of (Kabe- 
shima), A., i, 608. 

Plototoxin (Kabeshima), A., i, 608. 

Poison of scorpions (Wilson), A., i, 
969. 

tetrodon (Ishihara), A., i, 85. 
toad’s, constituents of (Wieland), A., 
i, 199 ; (Wieland and Alleb), A., 
i, 784. 

Poisons, specificity of (Bergell), A., i, 
970. 
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Poisons, sensitiveness of oells to (Han- 
dovsky), A., i, 697. 
influence of the reaction of the solution 
on the action of, on bacteria or 
tadpoles (Labes), A., i, 901. 
action of, on enzymes (Santesson), 
A., i, 1077. 

action of, on striated muscle (Riesser 
and Neuschlosz), A., i, 1212. 

Poisoning by arsenic (Schellbach), A., 
i, 900. 

by barium salts (Ionescu), A., i, 199 . 
(Krafft), A., i, 801; (Baumann), 
A., i, 898. 

by lead compounds, htematoporphyrin 
in urine in (Schumm), A., i, 609. 
with mercuric chloride (Boknstein 
and Kerb), A., i, 404. 
with methyl alcohol, biochemistry of 
(Rabinovitoh), A., i, 968. 
by stirchnine, effect of magnesium 
sulphate on (Ferrara), A., i, 500. 

Polarity, induced, of atoms (Lapworth), 
T., 416; (Kermack and Robinson), 
T., 427. 

Polonium, velocity of emission of the 
a-raye of (Curie), A., ii, 606. 

Polonium hydride (Paneth and 
Johannsen), A., ii, 777. 

isoPoly-acids (Rosenheim and Leyser), 
A., ii, 50. 

Polyamyloses, and their derivatives 
(Pringsheim and Persoh ; Pring- 
sheim and Dernikos), A., i, 632 ; 
(Pringsheim and Goldstein), A., 
i, 638. 

physiology of (Pringsheim and 
Muller), A., i, 411. 

Polyborates. See under Boron. 

Polycyclic compounds, chemistry of, in 
relation to tneir homocyclic unsatur- 
ated isomerides (Farmer, Ingold, 
and Thorpe), T. , 128 : (Chandra- 
sena, Ingold, and Thorpe), T., 
1542. 

Polymerisation (Fielding), A., ii, 23, 
421. 

under critical conditions (Muller), 
A., ii, 820. 

Polyneuritis in birds, amylolytic activity 
of the liver and pancreas in (Tiger 
and Simonnet), A., i, 195. 

c-Polyoxymethylene (Hammick and 
Boeree), T., 2738. 

Polypeptides, refraction of (Hirsoh and 
Kunz), A., i, 781. 

Polysaooharides (Karrer), A., i, 11; 
(Abderhaldrn), A., i, 82 ; (Karrer, 
Staub, and Walti), A., i, 229 ; 
(Karrer and BArklin ; Karrer and 
Smirnov), A., i, 435; (Karrer and 
FiORPW), A., i, 1119. 


Polysaccharides, constitution of (Ir- 
vine, Steele, and Shannon), T., 
1060; (Irvine and Hirst), T. # 
1585 ; (Zwikker), A., i, 230, 482 ; 
(Komatsu and Kashima), A., i, 
811. 

digestion of (Shimizu), A., i, 82. 

Polythionio acids. See under Sulphur. 

Pompelmus oil, constants of (Gatte- 
Fossfc), A., i, 1167. 

Potassium, bright metallic, preparation 
of, in nitrogen (Bornemann), A., 
ii, 444. 

absorption spectrum of the vapour of 
(Daita), A., ii, 678 ; (Narayana 
and Gunnaiya ; Harrison), A., ii, 
679. 

arc spectrum of (Foote, Meggers, 
and Mohler), A., ii, 598. 
electrical conductivity of, in liquid 
ammonia (Kraus and Luoasse), 
A., ii, 252. 

vapour, ionisation of, by light (Wil- 
liamson), A., ii, 681. 
electrodeless discharge in (Rorert- 
son), A., ii, 609. 

chemical constants of (Ladenburg 
and Minkowski), A., ii, 191. 
crystal structure of (McKeehan), A., 
ii, 709. 

Potassium salts, absorption of, by 
animal cells (Mitchell, Wilson, 
and Stanton), A., i, 196. 
action of, on isolated tissues, and its 
substitutes (Clark), A., i, 399. 
antagonism of calcium salts and 
(Spiro), A., i, 85. 

replacement of, by uranium and 
thorium in Ringer’s solution 
(Zwaardejmaker), A., i, 1213. 
distribution of, in blood (Kramer and 
Tisdall), A., i, 1087. 
estimation of magnesium in (VOrt- 
heim), A., ii, 870. 

Potassium azide, action of iodine with, 
in presence of carbon disulphide 
(Browne and Hoel), A., ii, 847. 
azidodithiocarbonate (Browne and 
Horl), A., ii, 848. 

bromide, ionisation of, in aqueous 
solutions (Pearce and Hart), A., 
ii, 254. 

antimoniodobromide (Vournazos), 
A., ii, 651. 

platinibromide, hydrolysis of (Archi- 
bald and Gale), T., 2849. 
carbonate, equilibrium of, with barium 
sulphate and with oalcium oxalate 
(Ramann and Sallinger), A., ii, 
131. 

chlorate, action of radium rays on 
(Kail an), A., ii, 543. 
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Potassium chlorate, equilibrium of 
potassium nitrate, water, and 
(Toda), A., ii, 748. 
perchlorate, preparation of, from 
potassium chlorate (Lenher, Stone, 
and Skinner), A., ii, 287. 
chloride, electrical conductivity of 
solutions of, in presence of sucrose 
(Kieran), A., ii, 812. 
platinichloride, refractive index of 
(Raiteri), A., ii, 541. 
stannichloride, crystal structure of 
(Dickinson), A., ii, 287. 
chromate, equilibrium of silver iodate 
with (Ramann and Sallingkr), 
A., ii, 181. 

bichromate as a standard in iodimetry 
(Vosburgh), A., ii, 863. 
hydroxide, preparation of, in alcoholic 
solution for volumetric work 
(McCallum), A., ii, 64. 
heats of neutralisation of (Richards 
and Rowe), A., ii, 425. 
iodate and iodide, action of, on 
hydroxy-acids (Krishna and Pope), 
T., 798. 

iodide, compound of pyridinebetaine 
and (Cassella & Co.), A., i, 860. 
detection of iodates in (Laohartre), 
A., ii, 716. 

j^mnang&nate, properties of (Fester 
and Brude), A., ii, 771. 
absorption spectrum of (Hagen - 
bach and Percy), A., ii, 600. 
solubility of, in solutions of potass- 
ium and sodium sulphates 
(Trimble), A., ii, 374. 
thermal decomposition of (Moles 
and Ckespi), A., ii, 374. 
velocity of the reduction of, by 
formic acid (Holluta), A., ii, 
448 ; (Holluta and Weiser), 
A., ii, 628. 

velocity of reaction of hydrogen 
peroxide with (Zawidzki), A., ii, 
207. 

oxidation of side-chains with 
(Bigelow), A., i, 998. 
effect of filter paper on titrations 
with (Simpson), A., ii, 234. 
nitrate, equilibrium of potassium 
chlorate, water, and (Toda), A., ii, 
748. 

cadmium nickel nitrite (Cuttica), A., 
ii, 449. 

ammonium phosphates (Corelli), A., 
ii, 287. 

plumbite, interaction of methyl iodide 
and (Druce), A., i, 616. 
silicate, equilibrium of potassium 
tungstate with (van Liempt), A. , ii, 
775. 


Potassium sllicofluoride, refractive index 
of (Raiteri), A., ii, 641. 
sulphate, equilibrium of aluminium 
sulphate, water, and (Britton), 
T., 982. 

equilibrium of ammonium and 
magnesium sulphates, water, and 
(Weston), T., 1228. 
equilibrium of copper sulphate, 
ammonium sulphate, water, and 
(Hayami), A., ii, 748. 
hydrogen sulphate, preparation of 
(Dominik), A., ii, 145. 
alum, mordanting of wool with 
(Paddon), A., ii, 822. 
tungstate, equilibrium of, with 
potassium silicate and with sodium 
tungstate (van Liempt), A., ii, 
775. 

Potassium organie compounds : — 

cyanide, crystal structure of 
(Bozorth), A., i, 441 ; (Cooper), 
A., i, 1128. 

cadmium, mercury, and zinc cyanides, 
crystal structure of (Dickinson), 
A., i, 532. 

ferricyanide, use of, in iodometry 
(Kolthoff), A., ii, 224. 
decomposition of, by heat (Cut- 
tica), A., i, 441. 

ferrocyanide, decomposition of, in day- 
light (Baudisch and Bass), A., 
i, 993. 

solubility of, in water (Fabris), 
A., i, 329 ; (Vallance), A., i, 
724. 

action of, on silver haloids (Bonino), 
A., ii, 78. 

use of, in electrometric titration 
(Kolthoff), A., ii, 680. 
estimation of, with permanganate 
(Kolthoff), A., ii, 587. 
phenyl selenate (Meyer and Wag- 
ner), A., i, 620. 

Potassium detection and estimation : — 
detection of, in animal and vegetable 
cells (Macallum), A., ii, 869. 
estimation of (Hazen), A., ii, 658. 
estimation of, volumetrically (Ma- 
cheleidt), A., ii, 227. 
estimation of, in presence of mag- 
nesium, sodium, phosphates, and 
sulphates (Watson), A., ii, 586. 
estimation of, in soils (Jones and 
Reeder), A., ii, 85. 

Potassoxyethoxydiphenvlketen (Staud- 
inger and Meyer), A., i, 1015. 

Potatoes, manganese content of (Bode 
and Hembd), A., i, 415. 

Potential, differences of, at the surface 
of two liquids (Freundlich and 
Gyemant), A., ii, 842. 
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Powdm, adsorbing, determination of 
the surface of (Paneth and Vorwerk), 
A., ii, 618. 

Praseodymium oxide, density and mole- 
cular volume of (P&andtl), A., ii, 
879. 

Precipitates, carrying down of soluble 
salts by (Dutoit and Grobbt), A., ii, 
650. 

Pregl’s solution, composition of (Bach- 
stez), A., ii, 792. 

Pregnancy, chemistry of (Killian and 
Sherwin j Caldwell and Lyle), 
A., i, 489. 

Probability, correlation of entropy and 
(Linhart), A., ii, 257, 738. 

Proeaine. See Novocaine. 

Propane, amino- and hydroxy- cliloro- 
derivatives, constitution of (Smith 
and Platon), A., i, 1121. 

eycZoPropane, preparation of, pure 
(Trautz and Winkler), A., i, 
926. 

isomerisation of (Trautz and Wink- 
ler), A., i, 926. 

cyuoPropane, nitro-, action of alkalis on 
(Kohler and Smith), A., i, 457. 

cyc/oPropane-l-oarboxylamide- 1 -carh- 
oxylic acid, ethyl ester (Ingold, 
Sako, and Thorpe), T., 1189. 

cyc/oPropanecarboxylhydroxamic acid, 
and its salts ana derivatives (Jones 
and Scott), A., i, 453. 

cycfoPropane-l-carboxylic acid, 1- 
amino-, and its derivatives, and 
1-hydroxy- (Ingold, Sato, and 
Thorpe), T., 1196. 

q/cZePropane-l: 1-dicarboxylamide (In- 
gold, Sako, and Thorpe), T., 1189. 

cycZoPropane- 1 : 1-dicarboxylbromoamide 
(Ingold, Sako, and Thorpe), T., 
1190. 

cycZoPropane-1 : 1-dicarboxylic acid, 
ethyl ester, and amides, and condens- 
ation products with carbamides (Dox 
and Yoder), A., i, 180. 

Propane-aydiol, j8-chloro*/3*nitro-, and 
its dibenzoate (Schmidt and Wilken- 
dorf), A., i, 314. 

ay-Propanedisulphonvldihydraside 

(Clutterbuck and Cohen), T., 128. 

ay-PropanedUulphonyldiphenylhydr- 
aside (Clutterbuck and Cohen), T., 
127. 

5-cycZoPropane^irohydantoin, and di- 
bromo- (Ingold, Sako, and Thorpe), 
T., 1190. 

Propsuesulpbonic acid, /Sy-dtchloro-, 
ammonium and barium salts (Pope 
and Smith), T., 1169. 

Propane-ayy-tricarboxylio acid (Dick- 
ens, Kon, and Thorpe), T., 1502. 


Propan-0-olcamphorcarboxylio adds, 
isomeric (Haller and Ramart- 
Lucas), A., i, 460. 

Propan-^-oloamphoroarboxylolides, iso- 
meric (Haller and Ram art- Lucas), 
A., i, 460. 

isoPropenylacetylens. See y-Methyl- 
Aa-butenine. 

Propionic acid, lead diphenyl salt (God- 
dard, Ashley, and Evans), T., 
981. 

Propionio acid, bromo-, sodinm salt, 
separation of bromine from (v. 
Euler and Fahlander), A., ii, 
360. 

/8-bromo- and 3-cbloro-, preparation of 
(Rojahn), A., i, 105. 
o- and /8-ohloro-, ethyl esters, action 
of magnesium ethyl bromide with 
(Moubeu and Barrett), A., i, 4. 
/3-cyano-, ethyl ester, and its oxime 
(Carri&re), A., i, 318. 

Propionitrile, /3-hydroxy- (Rohm and 
Haas), A., i, 531. 

Propionylbutyric acid (Bbuylants), A., 

i, 531. 

3-Propionyl-p-oresol, derivatives of (v. 
Auwers, Hilliger, andWuLF), A., 
i, 1192. 

Propionyloxypropionyl chloride, 

o-cliloro- and its anilide (Blaise and 
Montagne), A., i, 716. 

Propiophenones, aaftfi -substituted, de- 
composition of, with sodamide 
(Ramart and Albesco), A., i, 662. 

j8-Propoxybutyronitriles (Bruylants), 
A., i, 924. 

7 -n -Propoxy -7 : 12 -dihydro-y-benzo- 
phenarsazine (Lewis and Hamilton), 
A., i, 188. 

6-Propoxy-2-methylquinoline, and its 
ethiodide (Gutkkunst and Gray), 
A., i, 951. 

n-Propyl jp-carbamidopbenyl ether, 
/3-iiydroxy- (Speck an), A., i, 580. 
hydrogen selenate, and its metallic 
salts (Meyer and Wagner), A., i, 
620. 

woPropyl alcohol, pharmacology of 
(Macht), A., i, 1093. 
oxidation of, by potassium perman- 
ganate (Evans and Sefton), A., i, 
1108. 

fate of, in the animal organism (Pohl), 
A., i, 498. 

isoPropyl aloohol, o-chloro-o-nitro-, and 
a-nitro-, sodium derivative (Schmidt 
and Wilkendorf), A., i, 814. 

n-Propylalanine. See o-Methyl-n-va- 
leric acid, a-amino-. 

a-cycZoPropylalaninc. See a-cyeZoPropyl- 
propionic acid, a-amino-. 
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isoPropylallylbarbituric aoid, prepar- 
ation of (Hoffmann-La Roche & 
Co.), A., i, 872. 

i^-woPropylaminoaoetio aoid, a-cyano-, 
ethyl ester, and its hydroohloride 
(SCHKIBLER and Baumgarten), A., i, 
657. 

»- and isoFropylammoninm ratheni- 
pentabromides (Gutbier and Krauss), 
A., i, 16. 

ieoPropylbenzoic aoid, o-amino-p-a-hydr- 
oxy-, and o-nitro-p-a-hydroxy- (Phil- 
lips), A., i, 955. 

n-Propylborie acid (Krause and 
Nitsche), A., i, 22. 

Propyl-n-butylamine (v. Braun and 
Weismantel), A., i, 1151. 

Propylbutylarsinic aoid (Quick and 
Adams), A., i, 600. 

woPropyl wobutyl ketone semicarbazone 
(Lkroide), A., i, 217. 

iV-Propylooniine, 7 -hydroxy-, hydro- 
chloride (v. Braun, Braunsdorf, 
and Rath), A., i, 760. 

3- Propyl-p-oresol, a-amino-, benzoyl 
derivative (v. Auwers, Hilligeu, 
and Wulf), A., i, 1193. 

woPropylwocrotylcarbinol, and its acetyl 
derivative (Krestinski), A., i, 1129. 

Propylene, preparation of, pure (Trautz 
and Winkler), A., i, 909. 
production of, from cyclopropane 
(Trautz and Winkler), A., i, 927. 
action of selenium chloride on (Booed 
and Cope), A., i, 421. 

Propylenediamine staunichloride 

(Druce), A., i, 639. 

a-cycJoFropylethyldimethylamine, salts 
of (Demjanov and Dojarenko), A., 
i, 1014. 

cycfoPropyiethylene glycol (Demjanov 
and Dojarenko), A., 1 , 1014. 

9-n-Propylfluorene, 2:7-dibrom 0 - 9 -hydr- 
oxy- (Sieglitz and Jassoy), A., i, 
821. 

iV-woPropylglycine, and its hydrochlor- 
ide (Scheibler and Baumoarten), 
A., i, 657. 

J^-isoPropylideneaminoacetio acid, sod- 
ium salt (Soheibler and Baum- 
garten), A., i, 657. 

4- woPropylidenecycZohexanone, separa- 
tion and reduction of (Henderson, 
Robertson, and Brown), T., 2721. 

woPropylindigotin, 6 : 6 '-eft-a-hydroxy- 
(Phillips), A., i, 955. 

71 -Propyliiatoid (Heller and Benade), 
A., i, 582. 

tsoPropylmalonamide (Dos and Yoder), 
A., i, 816. 

Propylmenthol (Ogata and Miya- 
shita) A., i, 844. 


iV'^Propyl-Z^A^-siutkylkarniln# 
chloride (Kermao*, Perkin, and 
Robinson), T., 1894. 

0-Propylmethylhepteaol (Helferich 
ana Gehrke), A., i, 9; 

Propylphenetidine, / 87 -ch‘hydroxy-, and 
its oxalic ester (Bbrgmann, Ulpts, 
and Camacho), A., i, 1181. 

iV-Propylpiperidine, 7 -hydroxy-, and 
its derivatives (v. Braun, Brauns- 
dorf, and Rath), A., i, 760. 

d-cycfoPropylpropionio aoid, a*amino-, 
and its salts (Zelinsky and Dkngin), 
A., i, 1127. 

2-?soPropylquinoline, 2 -a-hydroxy- 
(Scheibler and Fisoher), A., i, 
1110 . 

woPropyliemioarbazido, and its salts 
and derivatives (Neighbors, Foster, 
Clark, Miller, and Bailey), A., i, 
881. 

iwFropylitannonio aoid, and its salts 
and derivatives (Druce), T., 1859. 

iV-Propyltetrahydroiwquinoline, 
7 -hydroxy-, aud its salts (v. Braun, 
Braunsdorf, and Rath), A., i, 761. 

Proiolannellio aoid (Wieland and 
Schulenburg), A., i, 346. 

Protamines (Gross), A., i, 784. 

Protease, estimation of, in blood 
(Baoh and Zubkowa), A., i, 892. 

Proteic acids, hydroxy- (Edlbaoher), 
A., i, 692, 888 . 

Proteins, physical chemistry of (Cohn), 
A., i, 882. 

mobility of the ions of (Pauli), A., i, 
478. 

potential differences between solutions 
of (Loeb), A., i, 692. 
heat of coagulation of (Hirsch- 
Pogany), A., i, 596. 
colloid chemistry of (Fodor), A., i, 
691. 

coagulation of, by sunlight (Young), 
A., i, 886 . 

coagulation of, by heat (Lepeaohkin), 
A., i, 1198; (LbERS and Lan- 
dauer), A., ii, 697. 
influence of aeids on the osmotic 
pressure of solutions of (Loeb), A., 
ii, 742. 

influence of aggregates on the potential 
and osmotic pressure of (Loeb), A., 
i, 883. 

determination of the isoelectric point 
of (L&ers and Landauxr), A., 
881. 

effect of salts on the isoelectric point 
of (Loeb), A., i, 882. 
solubility of, at the isoelectric point 
(Cohn), A., i, 882. 

precipitation of (Oristol), A., Ii, 588 
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Proteins and their derivatives, fraction- 
ation of (Rakuzin), A., i, 957. 
adsorption of, by aluminium hydroxide 
(Rakuzin), A., i, 1199. 
free amino-groups in (Engeland ; 

Edlbacher), A., i, 279. 
amino-acids from products of hydro- 
lysis of (Buston and Sohryver ; 
Jones and Johns), A., i, 182. 
basic derivatives of (Felix), A., i, 
295. 

electric katapboresis of metallic com- 
pounds of (Benedicenti and 
Kebello-Alves), A., ii, 683. 
action of jS-naphthalenesulphonyl 
chloride on (Edlbacher and 
Fuchs), A., i, 279. 
compounds of nucleic acid and 
(Steudel and Peiser), A., i, 
1200. 

sulphur in (Hoffman and Gortner), 
A., i, 429. 

‘ * double-nitrogen ” as a measure of 
degradation of (Hahn), A., i, 291. 
toxicity of (Pentimalli), A., i. 302. 
action of, in the organism (Lutti- 
chau), A., i, 892. 

effect of polysaccharides on sparing of 
(Shimizu), A., i, 83. 
replacement of, by urea in diet 
(Morgen, Scholer, Windheuser, 
and Ohlmer), A., i, 293. 
absorption and utilisation of, in liver 
diseases (Aub and Means), A., i, 
193. 

digestibility of (Jones and Water- 
man), A., i, 893. 

digestion of, by trypsin (Northrop), 
A., i, 693. 

Bence Jones', distribution of nitrogen 
in (Lusoher), A., i, 1199. 
of blood sera, ultra-violet absorption 
spectra and rotation of (Lewis), 
A., ii, 245. 

natural (Schmidt and Braunsdouf), 
A., i, 781. 

of organs, decomposition of (Thomas), 
A., i, 790. 

of serum (Piettre and Vila), A., 
i, 63. 

in yeast, decomposition of, during 
fermentation (Ivanov), A,, i, 202. 

Proteins and soaps (Fischer, Mc- 
Laughlin, and Hooker), A., ii, 
480, 829. 

precipitation of (Hiller and van 
Slyke), A., i, 1074. 
from physiological fluids (Grigaut 
ana Zizine), A., ii, 886. 
detection of, and their derivatives, 
colorimetrically (Rakuzin), A., ii, 
670. 


Proteins, estimation of, in blood (Howx), 
A., ii, 171, 172 ; (Bierry and 
Moquet), A. , ii, 886. 
estimation of, in colostrum (Howe), 
A. » ii, 070. 

estimation of, in plasma (Wu), A., ii, 
406. 

estimation of amino-acids in (Folin 
and Looney), A., ii, 539. 
estimation of ammonia in (Froide- 
vaux), A., ii, 454. 

estimation of tryptophan in 
(Lusoher), A., i, 1199. 
estimation of tyrosine in (v. FOrth 
and Fleischmann), A., ii, 406. 

Protooateohualdehyde, preparation of 
(Hamburger), A., i, 556. 

Protoeateehuic acid, compound of di- 
ketopiperazme and (Povarnin and 
Tichomirov), A., i, 1185. 

Protoplasm, chemical constitution of 
(Walter), A., i, 808. 
relation between the colloidal state 
and the physiological functions of 
(Wurmser and Jacquot), A., i, 
1221. 

Prumis avium (cherry), acids of (Franz- 
en and Helwert), A., i, 1102. 

Pseudo wavellite (Henrioh and 
Hiller), A., ii, 860. 

Psoriasis, composition of the scales in 
(Abderhalden and Zorn), A., ii, 
794. 

Ptyalin, thermostability of (Ernstrom), 
A., i, 599. 

Puerperal fever, changes in blood and 
urine in (Couinaud and Clogne), A., 
i, 401. 

Pump, water (Wetzel), A., ii, 139. 

Purine metabolism. See Metabolism. 

Purinecarboxylic acids, preparation of 
(Merck, Wolfes, and Kornick), 
A., i, 1071. 

Purpura aperta and lapillus , colouring 
matters from (Friedlander), A., i, 
793. 

Purpurin diboroacetate, and its acetyl 
derivative (Dimroth and Faust), A., 
i, 167. 

2-methyl ether, 3-bromo- (Dimroth, 
Sohultze, and Heinze), A., i, 
158. 

Pycnometry (Saar), A., ii, 549. 

Pyranhydronts (Schneider and Ross), 
A., i, 1171. 

Pyrazole derivatives, electrochemical 
oxidation of (Fichter and db Mont- 
mollin), A., i, 470. 

Pyrazoleanthrone-yellow, constitution 
of (Mayer and Heil), A., i, 877. 

Pyrene, synthesis of (Fleischer and 
Retze), A., i, 1138. 
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Pyridine, reduction of (Lebeau and 
Picon), A., ii, 48 ; (Dimroth and 
Fribter), A., i, 678. 
derivatives, reduction of (Thiele - 
pape and Spreokelsen), A., i, 
1191. 

electrolysis of metallic salts in 
(Muller; Muller and Duschek), 
A., ii, 612. 

compounds of, with metallic salts 
(Peters), A., i, 48. 
compound of sodammonium with 
(Lebeau and Picon), A., i, 48. 
hydroferrocyanide (Gumming), T., 
1297. 

aryl derivatives of (Dilthey), A., i, 
272. 

diisopropyl- and isopropyl-stannisalts 
(Druce), T., 1861. 

additive compounds of, with metallic 
alkyl and aryl xanthates (Ddbsky 
and Aptekmann), A., i, 104. 
additive compounds of s.-trinitro- 
anisole with (Giua), A., i, 572. 
detection of (Lehner ; Goris and 
Larsonneau), A., ii, 795. 
separation of quinoline and (Cum- 
ming), T., 1298. 

Pyridine, 2-amino-, benzoyl derivative, 
and its salts (Tschitschibabin and 
Bylinkin), A , i, 578. 

Pyridines, physical properties of aqueous 
solutions of (Jones and Speakman ), 
A.,i, 171. 

methylated, preparation of, pure 
(Heap, Jones, and Speakman), 
A., i, 171. 

arylated (Dilthey, Nusslein, 
Meyer, and Kafper), A., i, 949. 

Pyridine-4-acetamide, 2:6-dihydroxy- 
(Ingolo and Nickolls), T., 1644. 

Pyridinebetaise, compounds of, with 
metallic salts (Cassella & Oo.), A., i, 
860. 

Pyridine-3-carboxylic aeid. See Nico- 
tinic acid. 

Pyridine-3-carboxylodiethylamide 

(Society of Chemical Industry in 
Basle), A., i, 860. 

Pyridine-2: 8- d ioar boxy lie acid, methyl 
eater (Merck), A., i, 950. 

Pyridineiridio aoid, pentachloro-, and 
its potassium salt (Del£pine), A., i, 
859. 

Pyridine-4-propionic aoid, 2;6-dthydr- 
oxy-, and its salts (Farmer), T., 2018. 

Fyridiniuxn salts (Barnett and Cook), 
T., 792. 

^rochloroferrate (Weinland and 
Kibsling), A., i, 368. 
ruthenipentabromide (Gutbier and 
Krausb), A., i, 16. 


Pyrimidine, 5-bromo-6-hydroxy-, and 
6-ohloro-5-bromo- f and their salts 
(Oherbuliez and Stavritch), A., i, 
581. 

Pyrimidines (Dox and Yoder ; Horn), 
A., i, 374 ; (Cherbuliez and Stay- 
rii’oh), A., i, 581 ; (Johnson and 
Baudisch), A., i, 328. 
sjnroPyrimidines (Dox and Yoder), A., 
i, 180. 

Pyrimidines, 2-thiol-, alkylation of 
(Horn), A., i, 874. 

Pyrimidine-4-carboxylio aeid, 5-brorao- 
6-hydroxy-, and 6-hydroxy-, and their 
derivatives (Cherbuliez and Stav- 
ritch), A., i, 581. 

Pyrites, use of, as a catalyst in Friedel 
and Crafts’ reaction (Smythe), T., 
1270. 

action of acetylene on (Steinkopf 
and Herold), A., i, 850. 
estimation of sulphur in (Gadais), 
A., ii, 79 ; (Ciiaudron and Jurk- 
Boirard), A., ii, 311. 

Pyrocatechol, complex salts of, and its 
derivatives (Reihlen), A., i, 1146 ; 
(Reihlen and Sapper), A., i, 1147. 
Pyrofalmin (Langhans), A., i, 328. 
Pyrogallol, absorption of oxygen by, in 
gas analysis (Hoffmann), A., ii, 
582. 

compound of diketopiperazine and 
(PovARNiNandTicHOMiHOV), A., i, 
1185. 

equilibrium of triphenylcarbinol with 
(Kremann, Hohl, and Muller), 
A., i, 138. 

l:3-dimethyl ether, and its acetyl 
derivative, amino- and nitro-deriv- 
atives of ( Brand and Collisohonn), 
A., i, 452. 

Pyrogallolcamphorein, and its tetra- 
acetyl derivative (Singh, Rai, and 
Lal), T., 1428. 

Pyromellitic acid (Philippi ; Philippi 
and Rie ; Philippi and Thelbn ; 
Philippi, Srka, and Froeschl ; 
Philippi, Seka, and Robinson), A., 
i, 837. 

Pyromellitic acid, efo'bromo- (Philippi, 
Seka, and Robinson), A., i, 837. 
Pyromucic aoid, bactericidal action of 
(Kaufmann), A., i, 804. 
Pyromucylhydroxamio aoid, and its 
acetyl ester, and their salts (Jones 
and Hurd), A., i, 249. 

7 -Pyrone, action of aniline on (Borsche 
and Bonacker), A., i, 50. 
Pyrophosphorio aeid. See under Phos- 
phorus. 

Fyroprosolannellio aoid (Wielanp and 
Schulenburg), A., i, 346. 
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Pyroeolannellic add (Wieland and 
SCHULBNBUBG), A., i, 846. 

PyrofnlpliUfyl chloride. See under 
Sulphur. 

Pyrrol#, catalytic hydrogenation of 
(PtJTOCHIN), A., i, 1176. 
behaviour of, in the body (Shimizu), 
A., i, 91. 

melanin from (Rondoni), A., i, 64. 
derivatives (Kuster, Weber, 
Maurer, Niemann, Sohlaok, 

SOHLAYERBACH, and WlLLIO), A., 

i, 867. 

iodo«derivatives (Pieroni), A., i, 
763. 

Pyrroles (Fischer and Zerweck), A., 
i, 768; (Fischer and Herrmann), 
A., i, 1064 ; (Fischer, Sohneller, 
and Zerweck), A., i, 1066. 
constitution of polymeric (Pieroni and 
Moggi), A., i, 766. 

Pyrrolealdehydes (Fischer and Zer- 
weck), A., i, 768. 

Pyrrole-3:5-diaoetio-2:4-diearboxylic 
acid, methyl ester (KDster, Weber, 
Maurer, Niemann, Schlack, 
Scklayeubach, and Willig), A., 1 , 
869. 

Pyrrolt-8:8-dicarboxylic aoid, 2:4- 
dfnitro-, ethyl ester (Fischer and 
Zerweck), A., i, 769. 

Pyrrolidine, preparation of (Putochin), 
A., i, 1176. 

action of formaldehyde on (Putochin), 
A., i, 1176. 

5-Pyrrolidine-2-carboxylic aoid, n-butyl 
ester (Chiles and Noyes), A., i, 
926. 

o-Pyrrylcinohonic add, and its sodium 
salt (Ciusa), A., i, 1062. 

Pyrus aucuparia. See Mountain ash. 

Pyrus cor&naria, organic acids from 
(Sando and Bartlett), A., i, 100. 

Pyruvaldehyde, ^-ethoxyphenylhydr- 
azone (Jac6bsen), A., i, 696. 

Pyruvic add, as a fermentation product 
(v. Grab), A., i, 306. 
decarboxylation of, by yeast (Hankk 
and Kobssler), A., i, 409. 
as the acetylating agent of the body 
{Knoop), A., i, 487. 
in urine (Frioke), A., i, 496. 
jo-ethoxy|»henylbydrazone (J acobsen), 

m-methoxyphenylmethylhydrazone 
(Kermack, Perkin, and Robin- 
son), T., 1881. 

o- and^-nitrophenylhydrazones, alkali 
salts of (Ciusa and Rastelli), A., 
i, 1073. 

oa-jf-nitrophenylmethylhydrazone 
(Ciusa and Rastelli), A., i, 1074. 


Pyrylium compounds (Dilthby and 
Kaffer), A., i, 668. 

Pyrylium salts, synthesis of (Pratt and 
Robinson), T., 1677. 


Q. 

Quantum theory, application of, to 
gases (Schaposchnikov), A., ii, 889. 
Quartz, heat of crystallisation of (Ray), 
A., ii, 686. 

crystal structure of (Huggins), A., ii, 
641. 

Quinaldine synthesis (Lindner), A., i, 
687. 

Quinaldinio acid, esters and quaternary 
salts of (Mills and Hamer), T., 
2008. 

Quince tree, exudation from the stems 
of (v. Lippmann), A., i, 1223. 
Quindoline methochloride and metho- 
sulphate (Armit and Robinson), T., 
836. 

Quindolines (Grandmougin), A., i, 
684. 

Quinhydrone electrode. See Electrode. 
Quinic acid, synthesis of (Kaufmann). 
A., i, 464. 

derivatives of (Halberkann), A., i, 
174. 

Quinioylglycineanilide dihydrochloride 
(Heidelbergkr and Jacobs), A., i, 
673. 

Quinicylglycine-^-hydroxyanilide (li ki- 
delberger and Jacobs), A., i, 673. 
Quinidine oxide, picrate of (Speyer and 
Becker), A., i, 675. 

Quinine, effect of, on blood (Luger), 
A., i, 81. 

fixation and distribution of, in blood 
(Rona and Bloch), A., i, 290, 
484. 

salts, ionisation and luminescence of 
(Schmidt), A., ii, 182. 
detection of quinotoxine in (Ganas- 
sini). A., ii, 639. 

estimation of (Livekskdge and 
Andrews), A., ii, 669. 
acetoxybenzoyl derivatives of (Merck, 
Diehl, and Mayen), A., i, 46. 
oxide, salts of (Spbyer and Becker), 
A., i, 675. 

separation of strychnine and (Warren 
and Clark), A., ii, 171 ; (Evers), 
A., ii, 669. 

Quinine alkaloids, distribution of, in 
the organism (Boecker), A., ii, 
896. 

Quiuiiarin, action of bromine on (Dim- 
roth, Sohultze, and Heinzk), A., i, 
157. 
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Quintaarin, 2-fluoro*, and its diacetyl 
derivative (Dimroth and Hilcken), 
A., i, 158. 

Quinizarin-2 :3-dipyridinimn dibromide, 
and its phenobetaine (Barnett and 
Cook), T., 1384. 

Quinizarin-2-phenylsulphone, and its 
diacetyl derivative (Dimroth and 
Hiloken), A., i, 158. 

Quinisarinquinone dibromide and 
methobromide (Dimroth, Schultze, 
and Heinze), A., i, 157. 

Quinisarinquinone, 5- and 6-hydroxy- 
(Dimroth and Hilcken), A., i, 168. 

Quinobensidine, and its bishydrazine 
(Wieland, Wecker, and Haas), A., 
i, 780. 

Quinocyanines, chemistry of (Konig), 
A., i, 1188. * 

Quinol, electromotive equilibria of 
quinone with (Granger and Nel- 
son), A., i, 43. 

chlorination of (Eckert and Endler), 
A., i, 932. 

oxidation of, in presence ot aliphatic 
amines (Hakger), A., i, 539. 
compound of diketopiperazine and 
(Povarnin and Tiohomirov), A., 
i, 1185. 

Quinol, nitro-derivatives, and their 
benzoates (Kehrmann, Sandoz, and 
Monnier), A., i, 33. 

Quinoloamphorein (Singh, Rai, and 
Lal), T., 1427. 

Quinoline, solubility of lithium chloride 
in (Walton and Wise), A., i, 370. 
hydroferrocyanides (Cumming), T , 
1298. 

separation of pyridine and (Cum- 
ming), T., 1298. 

Quinoline, 5-amino-, stanni- and stanno- 
chloride (Druce), A., i, 1206. 

8 -hydroxy-, magnesium compound 
(Morner), A., ii, 659. 

i*oQuinoline (Harris and Pope), T., 
1029. 

stannichloride (Druce), A., i, 1206. 

Quinolines (Palkin and Harris), A. , i, 
951. 

Qninoline series (Tiiielepape), A., i, 
271. 

preparation of amino-acids of the 
(Society of Chemical Industry 
in Basle), A., i, 1179. 

Quinoline-4-earboxylic acid, and its 
hydrazide, ami 2-chloro-, ethyl ester, 
and 2-iodo- (Thielepape), A., i, 271. 

6-Quinoline-2 : 4-dicarboxylic acid, 
6-hydroxy-, and its ammonium hydro- 
gen salt (Halberkann), A. , i, 174. 

isoQuinoline-red (Harris and Pope), 
T., 1029. 


Quinolinium rnthenibromidea (Gutsier 
and Krauss), A., i, 16. 
Quinolsulphamphtfcalein, bydroxy- 

(Durr), T., 2391. 

Quinone. See Benzoqninone. 

Quinones, action of, on bacteria (Mor 
gan and Cooper), A., i, 204. 
o-Quinones (Schonberg), A., i, 27 ; 
(Schonberg and Kraemer), A., i, 
663. 

Quinone-l-imide*aci-2(or 4)-nitro-4(or 
2)-mercury (Kharasch, Lommen, and 
Jacobsohn), A., i, 604. 

Quinotoxine, salts of tropic acid with 
(King and Palmer), T., 2584. 
detection of, in quinine salts (Ganas- 
sini), A., ii, 539. 


B. 

Babbits, zino content of the organs of 
(Bertrand and Vladesco), A., i, 493. 
Bacemio acid, optical activation of, 
by i-malic acid (McKenzie and 
Walker), T., 349. 
dissociation of, in solution (Penny - 
cuick), A., i, 624. 

Bacemio acids, action of bacteria and 
moulds on (Condelli), A., i, 410. 
Bacemio compounds, active (Landrieu), 
A., i, 808. 

transformations during the fission of 
(Wegscheider), A., i, 441. 
Bacemisation of optically active acid 
amides (McKenzie and Smith), T., 
1348. 

Badiation, absorption and dispersion of 
(Weigert), A., ii, 605. 
and chemical reactions (Taylor ; 
Lewis), A., ii, 836. 

Badiation theory, and its applications 
(Perrin ; Lewis ; Baly ; Lowry), 
A., ii, 628 ; (Dhar), A., ii, 780. 
Badioaotive elements (Hoffmann), A., 
ii, 184. 

Meitner nuclear model of (Neu- 
burger), A., ii, 183. 
atomic disintegration of (Meitner), 
A., ii, 15. 

isotopy of (Neuburger), A., ii, 107, 
250. 

oxidising properties of (Lemay and 
Jaloustre), A., ii, 18. 
minerals, new (Sohoep), A., ii, 77, 
450, 451. 

substances, /8-ray spectra from (Meit- 
ner), A., ii, 416. 

disintegration of (Hevxsy), A., ii, 
608. 

adsorption of (Eblbr and van 
Rhyn), A., ii, 13. 
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Radioactive substances, distribution of, 
in solutions (Lachs and Werten- 
stein), a., ii, 681. 
use of, as indicators (Paneth), A., 
ii, 786. 

Radioactivity of water. See under 
Water. 

Radio-elements. See Radioactive 
elements. 

Radiothorium, effect of, on metabolism 
(Miyadera), A., i, 966. 

Radium content of British coal (Drake- 
ley and Smith), T., 237. 
adsorption of, by barium sulphate 
(Germann), A., ii, 16. 
chemical action of the penetrating 
rays of (Kailan), A., ii, 466, 643. 
action of the penetrating rays of, on 
colloids (Fernau and Pauli), A., 
ii, 202. 

synthesis of carbon compounds from 
air by means of (Glew), A., ii, 
607. 

rays, production of hydrogen peroxide 
from water by (Kailan), A., ii, 

i06. 

y-rays from, absorption of, by luminous 
compounds (Owen and Page), A., 
ii, 108. 

effect of, on the germination of seeds 
(Stoklasa), A., i, 613. 
emanation. See Niton, 
chloride, positive ray analysis of the 
gases given off by (Thomson), A., 
ii, 666. 

residues, ionium in (Ron a), A., ii, 
260. 

solutions, permanency of (Becker), 
A., ii, 810. 

estimation of 6mall quantities of 
(Szilard), A., ii, 586. 

Radium-B and -0, 3-ray spectra of (Chad- 
wick and Ellis), A., ii, 802. 
adsorption of, by ferric hydroxide 
(Cranston and Hutton), T., 2843. 

Radium-C, emission of a-particles by 
(Shen8Tone and Schlundt), A., ii, 
466. 

Raffin&se, specific nature of (Will- 
STATTERand Kuhn), A., i, 284. 

Raffinose, preparation of (Clark), A., i, 
323. 

Ragweed, constituents of the pollen of 
(Heyl), A., i, 1224. 

Rain-water. See under Water. 

R ana temporaria (common frog), con- 
stituents of eggs of (FaurA-Fremiet 
and de Streel), A., i, 86. 

Rape oil, fatty acids of (Toyama), A., 
i, 1113. 

Rapie acid (Grabner), A., i, 519. 

Raspberry. See Rubus idisus. 


Raspberry juice, cause of the clouding 
or (Kunz-Krause), A., i, 210. 

Rayfish liver oil, constituents of (Tsuji- 
moto and Toyama), A., i, 297 ; 
(Toyama), A., i, 896. 

Rays, absorbed, photochemical efficiency 
of (Winther), A., ii, 808. 
Becquerel, coloration and luminescence 
produced by (Meyer and Przi- 
bram), A., ii, 339. 

positive, analysis by (Thomson), A., 
ii, 565. 

Rontgen, reflexion of, from crystals 
(Darwin), A., ii, 416; (Dar- 
dord), A., ii, 673. 
determination of crystal struoture 
by means of (Clark and Duane), 
A., ii, 483 ; (Bijvoet and Kars- 
sen; Posnjak and Wyokoff), 
A., ii, 499 ; (Hull and Davey ; 
Hull), A., ii, 624. 
investigation of crystal lattices with 
(Gerlach), A., ii, 36. 
and thermodynamic equilibrium (de 
Broglie), A., ii, 249. 
absorption of (de Broglie ; Du- 
ane), A., ii, 104 ; (Riohtmyer), 
A., ii, 105, 804 ; (WingIrdh), 
A., ii, 249. 

in crystals (AurAn), A., ii, 810. 
scattering of, by anisotropic liquids 
(Huckel), A., ii, 14. 
scattering of, by crystals (Bragg, 
James, and Bosanqukt), A., ii, 
184 

soft (Kurth), A., ii, 809. 
excitation of (Richardson and 
Bazzoni), A., ii, 14. 
biological action of (Petry), A., i, 
204. 

spectra of. See Spectra. 

a-Rays, radioactivity resulting from 
bombardment by (Shenstone), A., 

11, 415. 

ionisation by (Wilkins), A., ii, 607. 
luminous path of, m crystals (Geiger 
and Werner), A., ii, 183. 
range of, in liquids and gases (Trau- 
benberg and Philipp), A., ii, 

12 . 

3-Rays, scattering of, by thin metal 
sheets (Geiger and Bothe), A., ii, 
13. 

relation between the scattering of, 
and atomic number (Glasson), A., 
ii, 183. 

relation between y-rays and (Meitner), 
A., ii, 416, 732. 
spectra of. See Spectra. 

7 -Rays, absorption of, by luminous com- 
pounds (Owen and Page), A., ii, 
108. 
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y-Rays, excitation of, by a-particles 
(Slater), A., ii, 13. 
wave-lengths of (Meitnbr), A., ii, 
733. 

relation between 3-rays and (Meitner), 
A., ii, 416, 732. 
spectra of. See Spectra. 

Recrystallisatian, theory of (Alter- 
thum), A., ii, 623. 

Rectification (Gay), A., ii, 120. 

Reduotases (Smorodincev), A., i, 1201. 

Redaction by the Kishner- Wolff method 
(Thielepape), A., i, 271 ; (Thiele- 
pape and Spreokelsen), A., i, 
1191. 

simultaneous oxidation and (KOxz and 
Ratbert), A., i, 236. 

Reduo todehydrooholio acid, and its 
esters, and derivatives (Bobsche and 
Hallwass), A., i, 1168. 

Reeds, sucrose from the roots of (v. Lipp- 
mann), A., i, 311. 

Refraction and atomic structure 
(Wasastjerna), A., ii, 1. 
atomic and molecular, of organic com- 
pounds (SwiENTOSLAWSKl), A., ii, 
173. 

double, of colloidal solutions (Zocher), 
A., ii, 102. 

molecular, atomic constants of 
(Huckel), A., ii, 196. 
coefficients of (v. Auwers and 
Kolligs), A., ii, 174. 
relation of, to other properties 
(Herz), A., ii, 409. 
of aromatic hydrocarbons (v. Au- 
wers), A., ii, 98. 
of molten salts (Meyer and Heck), 
A., ii, 241, 829. 

of substances with higher melting 
points (Eisenlohr), A., ii, 1. 

Refractive index at corresponding 
temperatures (Herz), A., ii, 97. 
of metallic salts in aqueous solution 
(Limann), A., ii, 173. 
of organic liquids (Himstedt and 
Wertheimer), A., ii, 726. 
of phosphorescent sulphides (Curie), 
A., ii, 801. 

Refractivity, relation between atomic 
volume and (Le Bas), A., ii, 241. 

Rafraotometrie analysis. See Analysis. 

Refractories, expansion of, at high 
temperatures (Bogitch), A., ii, 115. 

Relativity, laboratory test of the theory 
of (King), A., ii, 439. 

Renniii ( chymosin ), action of (Ham- 
marsten). A., i, 958. 
chemical action of (Iniohov), A, i, 
960. 

coagulation of milk by (Baur and 
Hxrzeeld), A, i, 284. 

cxxii. ii 


Resaoetophenone, amino-, «-benzoyl 
derivative (Sonn and Falkenheim), 
A., i, 1164. 

^-hydroxy- ( jisetole ), synthesis of 
(Sonn and Falkenheim), A., i, 
1168. 

Resins, constituents of (Zinke, 
Friedrich, Johannsen, and 
Richter), A., i, 667 ; (Zinke, 
Hanselmayer, and Ehmer), A., 
i, 668. 

from spruce needleB (v. Euler), A., i, 
283. 

chemistry of (Yesterberg ; Vestbr- 
berg and Westerlind), A., i, 825. 
relation between chemical constitution 
and ability to form (Herzog and 
Kreidl), A., i, 1168. 

Resin acids of the Conifers (Aschan, 
Fontell and Simola), A, i, 1152. 

Resonance potentials of gases (Boucher), 
A., ii, 608. 

Resorcinol, constitution of, and its de- 
rivatives (Fabre), A., i, 1147. 
tautomerism of (Fuchs), A., i, 336. 
condensation of cinnamic acid with 
(Short and Smith), T., 1808. 
compound of diketopiperazine and 
(Povarnin and Tiohomirov), A., 
i, 1185. 

use of, in qualitative inorganic analysis 
(Lavoye), A., ii, 779. 

Resorcinol, 4-chloro-2-nitroso- (Fabre), 
A., i, 1148. 

dinitroso-. See l:2:3:4-Benzodiquin- 
one-1: 3-dioxime. 

dinitrosothiol- (Watson and Dutt), 
T., 1943. 

Resorcinolcamphorein (Krishna), T., 
255 ; (Sircar and Dutt), T., 1284. 

Resorcinolcamphorein, ^rabromo- 
( camphoreofrin ) (Sircar and Dutt), 
T., 1284 ; (Singh, Rai, and Lal), 
T., 1429. 

Rcsorcinolphenolphthalein, hydro- 
chloride and acetyl derivative of 
(Fischer and Bollmann), A., i, 936. 

Resorcinolphenylsuooinein (Lapworth 
and McRae), T., 2722 . 

Resorcinolsulphaxnphthalein (Dutt), 
T., 2390. 

3-Resoroylaldehyde methyl ethers, con- 
stitution of (Orr and !naubn), A., i, 
555. 

Respiration, effect of anaesthetics on 
(Bodine), A., i, 889. 
effect of extirpation of the spleen on 
(Asher and Koda; Asher and 
Double*), A., i, 286. 
effect of lack of calcium on basal 
metabolism in (Pedottt), Ju, i, 
286. 


55 
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Rstpiration, influence of hydrogen sul- 
phide on (Haggard and Hender- 
son), A., i, 1206. 

relation between oxygen and carbon 
dioxide in (Thunberg), A., i, 889. 
of cells, physical chemistry of (War- 
burg), A., i, 190. 

of dogs, effect of injection of sugars on 
(BArger), A., i, 286. 
of fishes, physiology of (Powers), A., 
i, 286. 

Respiratory exchange in fresh-water fish 
(Gardner, King, and Powers), 
A., i, 1084. 

metabolism. See Metabolism. 

Retina, photochemistry of the 
(Weigert), A., ii, 11. 
liberation of phosphoric acid by the 
(Lange and Simon), A., i, 701. 
Bhamnonic aoid, preparation of 
(Kiiiani), A., i, 223. 

8-tfpi ^Khamnonic acid (giileonir arid), 
and its salts and derivatives (Kiliani), 
A., i, 1112. 

Rham^iis frangula, constituents of the 
bark of (Oesterle), A., i, 100. 
Rhinanthin, comparison of aucubin and 
(Bkidel and Bkaecke), A., i, 1168. 
Rhinanthus crista-galli , aucubin and 
sucrose from seeds of (Bridel aud 
Braecke), A., i, 1225. 

Ehinolith, constituents of a (Debuc- 
quet), A., i, 497. 

Rhizopus , production of pectinase by 
(Harter and Weimer), A., i, 507. 
Rhizostoma cuvieri, constituents of the 
gonads of (Haurowitz), A., i, 1210. 
Rhodanine (Granacher, Reis, and 
Pool), A., i, 576 ; (Granacher), 
A., i, 849. 

Rhodanine, a-oximino-, and its silver 
salt (Granacher, Reis, and Pool), 
A., i, 577. 

Rhodanine-a-acenaphthenequinone 

(Granacher, Reis, and Pool), A., i, 
577. 

Rhodium baiei ( rhodimiammincs ), solu- 
bilities of salts of (Bronsted and 
Petersen), A., ii, 199. 

Rhodymenia palmcUa , pentosan from 
(Sauvageau and DenigIss), A., i, 507. 
Rhios glabra , organic acids from (Sando 
and Bartlett), A., i, 100. 

Rxbes rubrum (currant), acids in 
(Franzen and Schumacher), A., i, 
810. 

Rioe, vitamin content of (Fleming), A. , 
i, 93. 

Rieialne, constitution of (Spath and 
Tsqhelhitz), A., i, 571. 
Ridnoleohydroxamic acid (Nicolet and 
Pblc), A., i, 644. 


Rings, four-merabered, additive form- 
ation of (Ingold and Piggott), T., 
2798. 

Ringer’s solution, replacement of potass- 
ium salts in ^Zwaardemaker), A., 
i, 1213. 

Roccdla fuciformia, picrorocellin from 
(Forster and Savillr), T., 816. 

Rochelle salt See Tartaric acid, potass- 
ium sodium salt. 

Rosaniline-sulphurous acid, and its 
reactions with aldehydes (Wieland 
and Soheuing), A., i, 58. 

Roses, red, colouring matter of (Curbey), 
A.,i, 413. 

Roseooobaltio salts. See under Cobalt. 

Rotation, inversion of, in anisotropic 
liquids (Royer), A., ii, 415. 
optical, experimental proof of theories 
of (Wettkrfors), A., ii, 247. 
of sugars (Maltby), T., 2608. 

Rotatory dispersion. See Dispersion, 
power and chemical constitution 
(Rupe and Jaggi), A., l, 840 ; 
(Rupe), A., ii, 602 
of crystals (Longch ambon), A., ii, 
603. 

Ruban (Rabe), A., i, 360. 

9-Rubanone, and its picrate (Rabe, 
Kindler, and Wagner), A., i, 361. 

Rubatoxan (Rabe), A., i, 361. 

9-Rubatoxanone, and 8-bromo-, and 
their salts (Rabe, Kindler, and 
Wagner), A., i, 361. 

Rubieene, and its picrate, and dibromo-, 
and diuitro- (Dziewonski and 
Suszko), A., i, 730. 

Rubioenedisulphonio acid (Dziewonski 
and Suszko), A., i, 731. 

Rubidium, induction spectrum of (Du- 
noyer), A., ii, 729. 

Rubidium bromate, preparation of 
(Buell and McCrosky), A., ii, 146. 
silver gold bromides (Suschnig), A., 
ii, 514. 

Rubidium detection 
detection of (Missenden), A., ii, 658. 

Rubilic acid, ft&cachloro-, and penta- 
chlorohydroxy-, and their derivatives 
(KttsTER and Herrmann), A., i, 886. 

Rubut fruclicosus (blackberry), lactic 
acid in the leaves of (Franzen and 
Keyssner), A., i, 810. 

R'litnos idcsus (raspberry), ellagic acid in 
(Kunz-Krause), A., i, 210. 
occurrence of lactic acid and succinic 
acid in the leaves of (Franzen and 
Stern), A., i, 311, 975, 

Rutaecarpine, constitution of ( Asahina 
and Fujita), A., i, 47. 

Ruthenium carbonyls (Mond and 
Wallis), T., 30. 
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Ruthenium fotfroxide (Kbauis), A., ii, 
75. 

alkali sulphites (Remt), A., ii, 857. 
Rnthenibromides (Gutbier and 
Kbauds), A., i, 16. 

Rye straw, lignin from (Beckmann, 
Liebche, and Lehmann), A., i, 233. 


S. 

Sabcllaria alveolata, constituents of eggs 
of (FaurE-Fremikt), A., i, 85. 

Sahinene, oxidation of, with ehromyl 
chloride (Henderson, Robertson, 
and Brown), T., 2717. 

Sabinenilanaldehyde, and its semicarb- 
azone (Henderson, Robertson, and 
Brown), T., 2720. 

Sabinenilanio acid, and its salts (Hen- 
derson, Robertson, and Brown), 
T., 2720. 

Saccharase, diffusion of solutions of 
(v. Euler and Ericson), A., i, 886. 
acidity and thermostability of (v. 

Euler and Myrback), A., i, 693. 
removal of, from adsorbed substances 
(Willstattek and Kuhn), A., i, 
283. 

specific nature of (Willstatter and 
Kuhn), A., i, 284. 

reactivation of, by dialysis (v. Euler 
and Svanberg), A., i, 284. 
inactivation of, by iodine (v. Euler 
and Landergren), A., i, 1076. 
phosphorus content of preparations of 
(v. Euler and Svanberg), A., i, 
1200. 

inactivation of, by silver salts (v. 

Euler and Myrback), A., i, 959. 
silver compound of (v. Euler and 
Josephson), A., i, 1076. 
inversion of sucrose by (Colin and 
Chaudun ; Chaudun), A„ i> 389. 
in blood and yeast (Knaffl-Lenz), 
A., i, 694. 

in the intestine (v. Euler and Svan- 
berg), A.,i, 296 ; (Knaffl-Lenz), 
A., i, 485. 

analysis of (Canals), A., i, 1075. 

rf-S&cchario add, degradation of (Berg- 
mann), A., i, 7. 

Saoeharimeter, testing of the (Kraisy), 
A., ii, 233. 

u Saccharin ” ( o-bensoicsulphinide ), 

colouring matters from (Dutt), 
T., 2389. 

estimation of p-sulpbaminobenzoic 
acid in (Herzog and Kreidl), A., 
ii, 287. 

CVSaoch&rinio adds (Glattfield and 
Sander), A., i, 818. 


Saccharomyces cerevirice, action of ultra* 
violet light on (de Fazi), A., i, 1219. 
Saccharomyces Marxianu a, fermentation 
by (v. Euler and Josephson), A., i, 
706. 

Saooharophosphatase (Tomita), A., i, 
960. 

occurrence and action of, in plants 
(N£meo and DucHoft), A., i, 206. 
Saffron, constituents of (Winterstein 
and Teleczky), A., i, 568. 
detection of the colouring matter of 
(Guerbet), A., ii, 793. 
isoSafrole ozonide (Nagai), A., i, 839. 
woSafrolealkamines, and their salts and 
derivatives, and bromo- (Takeda and 
Kuroda), A., i, 273. 
woSafrole-2-imino-oxazolidine, and 
bromo-, and their derivatives (Ta 
keda and Kuroda), A., i, 273. 

Sakoa oil from Madagascar (Jumklle), 
A., i, 210. 

Salicin thiocyanate, tetra -acetyl deriv- 
ative (ZemplEn and Hoffmann), A., 
i, 563. 

Salicindiethylamine (ZemplEn and 
Kunz), A., i, 564. 

Salicinphenylmethylamine (ZemflEn 
and Kunz), A., i, 565. 
S&licylaldehyde picrate, compound of 
thiocarbamide and (Taylor), T., 2269. 
Salicylaldehyde, 5-amino-, and its deriv- 
atives ("Weil, Traun, and Marcel), 
A., i, 1023. 

Salicylatotetramminecobaltic salts 
(Morgan and Smith), T., 1956. 
Salicylic acid, antipyrine salt, hydrolysis 
of (Kolthoff), A., i, 471. 
cobaltammine salt of (Morgan and 
Smith), T., 2874. 

sodium salt, compound of pyridine - 
betaine and (Cassella & Co.), A., i, 
860. 

substituted derivatives of (H. P. and 
W. Kaufmann), A., i, 252. 
5-chloro8ulphonyl derivative (Stew- 
art), T., 2259. 

estimation of, in blood-serum (Heris- 
sey), A., ii, 880. 

Salioylic aoid, 4-nitro- (Kond6, Naka- 
jima, and Murakawa), A., i, 745. 
5:5'-cJithio-, and 5-thiol- (Stbwari), 
T., 2559. 

Salioylic aoids, substituted, reduction of 
(Weil and Brimmer), A., i, 349 ; 
(Weil, Traun, and Marcel), A., i, 
1023. 

Salicylides, polymeric (Paolini and 
Scelba), A., i, 746. 
Salicylideneanthranilic Reid, 3- and 
5-nitro- (Ekeley, Rogers, and 
Swisher), A., i, 985. 
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Salley lideae gluooa amine (Irvine and 
Earl), T., 3378. 

2-Balioylidene-l-metbyl glucosamine 

(Irvine and Earl), T., 2379. 

2-Salioylidene-3:5:6-triacetyl-l-ethyl 
glucosamine (Irvine and Earl), T., 
2380. 

2-SalioyUdeae-8i5:6-triaeetyl giucos- 
amine, 1-bromo- (Irvine and Earl), 
T., 2375. 

2-Salicylidene-3 :5 :6-triacety 1- 1-methyl 
glucosamine (Irvine and Earl), T., 
2379. 

a-Salicylylidenedeoxybenzoin. See tram- 
a-Phenyl-o-ooumarophenone. 

Saligenin, derivatives of (Hart and 
Hirschfelder), A., i, 38. 

Saliva, relation of, to gastric juice 
(Nakagawa), A., i, 789. 
human, hydrogen-ion concentration of 
(Starr), A., i, 1209. 
detection of bismuth in (Ganassini), 
A., ii, 590. 

Salts, relations between temperature 
and the solubility, activity, and 
osmotic coefficients of (Bronsted), 
A., ii, 854. 

slow hydrolysis of (Tian), A., ii, 
362. 

complex, crystallography aud optical 
properties of (Knaggs), T., 2069. 
fused (Herz), A., ii, 739. 
molecular refraction and dissocia- 
tion of (Meyer and Heck), A., 
ii, 241. 

reactions in mixtures of (Hicks and 
Craig), A., ii, 622. 
triple (Wells), A., ii, 560. 
of weak acids aud weak bases, hydro- 
lysis of (Griffith), A., ii, 420. 

See also Metallic salts. 

Salt solutions, osmotic and activity 
functions in (Bronsted), A., ii, 482. 
equilibria of (t® Chatelier), A., ii, 
555. 

redissolution of a salt during evapor- 
ation of (Rengade), A., ii, 31. 

Salvarsan (arsphenamim), relation 
between mode of synthesis and 
toxicity of (Christiansen), A., i, 
186. 

colloidal properties of (Raiziss and 
Gavron), A., i, 1202. 
compounds of aldehydes with 
(Raisjss and Blatt), A., i, 1079. 
sulphur content of, and its relation to 
toxicity (Christiansen;, A., i, 
601, 1202. 

Samarium oxide, density and molecular 
volume o,f (Prandtl), A., ii, 879. 

lamarskHa (Shijjata and Kimura), 
A., ii, 516. 


Sandal wood oil, Butch East Indies, 

preparation and properties of 
(Rojdestwensky), A., ii, 792. 

Sand spur. See Cenchnu tribuloides. 

Santal oil, estimation of santalol in 
(Harrison), A., ii, 400. 

Sant&lol, estimation of, in santal oil 
(Harrison), A., ii, 400, 

Saponins (van der Haar), A., i, 160, 
565, 1168 ; (van der Haar and 
Tamburello), A., i, 160. 
and their derivatives, effect of alkali 
or bromine on the biological activity 
of (Sierurg and Bachmann), A., i, 
404. 

surface activity and toxic action of 
(Kofler), A., i, 610. 
differentiation and estimation of 
(Kofler), A., ii, 595. 

Sativic aeids (Nioolet and Cox), A., i, 
320 ; (Reinger), A., i, 623. 

Saturrja montana , constituents of oil 
from (Leone aud Angelescu), A., i, 
357. 

Sauerkraut, fermentation of (Brunkow, 
Peterson, and Fred), A., i, 312. 

Scandium, aic spectrum of (King), A., 
ii, 100. 

extraction and purification of, from 
thorveitite (P. and G. Urbain), A., 
ii, 504. 

Scatole, toxicity of (Salant and Kleit- 
man), A., i, 794. 

Soheele’s green, composition of (Borne- 
mann), A., ii, 852. 

Scheih oil, constituents of (Roure-Ber- 
trand Fils), A., i, 845. 

SchifPs reagent, modified (Wertheim), 
A., ii, 793. 

Schizoneura lamgera (blood-louse), 
colouring matter and wax of (Schulz), 
A., i, 494. 

Schixophyce®, water-soluble colouring 
matters from (Boresch), A., i, 210. 

Schweinftlrth green, estimation of 
arsenic aud copper in (Kolthoff and 
Cremer), A., ii, 86. 

Scopolamine, constitution of (Hess and 
Wahl), A., i, 854. 

Scopoline (Hess and Wahl), A., i, 854. 

Scorpion venom. See Poison. 

Scrophulariacea, sugars and glucosides 
in the (Bhaeokb), A., i, 1225. 

Sea urchin, constituents of (Takahashi) , 
A., i, 609. 

Sea water. See under Water. 

Sea-wolf liver oil (Lexow), A., i, 195. 

Ssbacio acid, ethyl and ethyl hydrogen 
esters (Gr^n and Wjbth;), A., i, 805. 

Sebacio dialdehyde. See Decanedi&l. 

Secretin (van Eweyk and Tennen- 
baum), A., i, 397. 
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Sedimentation analysis, apparatus for 
(F. Y. and D. v. Hahn), A., ii, 705. 
Sedum Ulephium, gluooside in the stems 
and roots of (Bridel), A., i, 799, 
1225. 

Seeds, evaluation of the vitality of 
(N£meo and DucHoft), A., i, 94, 
411. 

influence of calcium on the germination 
of (Maquenne and Demoussy), A. , 

i, 905. 

effect of selenium and radium on the 
germination of (Stoklasa), A., i, 

613. 

Dutch, manganese in (Wester), A., i, 
93. 

“ Said” oil, constituents of (Joseph and 
Whitfeild), A., i, 754. 

Selaehyl alcohol (Tsujimoto and 
Toyama), A., i, 297. 
Selenatopentamminecobalti-salts. See 
under Cobalt. 

Selenious acid. See under Selenium. 
Selenium, constitution of (PSlabon), A., 

ii, 141. 

isotopes of (Aston), A., ii, 842. 
colloidal, and the action of gelatin on 
its solutions (Gutbier and Kms- 
*lander), A., ii, 625. 
effect of freezing on (Gutbier, 
Heinrich, and Huber), A., ii, 
142 ; (Gutbier and Emslandkk), 
A., ii, 283. 

action of, on gold (P£labon), A., ii, 
303. 

Selenium compounds, action of, on the 
growth of plants (Stoklasa), A., i, 

614. 

effect of, on the germination of seeds 
(Stoklasa), A., i, 613. 
pharmacology of (Joachimoglu and 
Hirose), A., i, 396, 406. 

Selenium salts, action of, on growth of 
plants (Turina), A., i, 707. 
action of, on plant metabolism in 
presence of radioactive air and soil 
(Stoklasa, KMka, P^nkava, 
Z klenka, Chmela^, and Jansky), 
A., i, 974. 

Selenium tetrachloride, action of, on 
amylene, butylene, and propylene 
(Boord and Cope), A., i, 421. 
action of, with 0-diketones (Mor- 
gan, Drew, and Barker), T., 
2433. 

dioxide, preparation of (Meyer), A., 

ii, 639. 

hydrates of (Manchot and Ortner) , 

A., ii, 283. 

oxybromide (Linher), A., ii, 707. 
oxychloride, properties of (Lenhek), 
A., ii, 706. 


Selenium oxychloride, vapour pressure 
of (Lenhbr, Smith, and Town), A., 
ii, 871. 

Selenates, reflection spectra of 
(Schaefer and Schubert), A., 
ii, 179. 

complex (Mayer), A., ii, 70. 
double (Tutton), A., ii, 502, 605. 
Selenious acid, and its compounds 
with molybdenum and vanadium 
(Rosenheim and Krause), A., ii, 
47. 

Selenides, preparation of (Moser and 
Doctor), A., ii, 46. 

Selenium organic compounds (Bogert 
and Chen), A., i, 1182. 
aromatic (Farbwerke vorm. Meis- 
ter, Lucius, & BrDning), A., i, 
1066. 

acetylacetones, and cyano- (Morgan, 
Drew, and Barker), T., 2443. 
benzoy lace tones, and cyano- (Morgan, 
Drew, and Barker), T., 2453. 
dibenzoylmetbanes, and cyano- (Mor- 
gan, Drew, and Barker), T., 
2464. 

C-ethylacetylacetones (Morgan, 
Drew, and Barker), T., 2460. 
Selenic acid, salts and esters of 
(Meyer and Wagner), A., i, 
620. 

Selenium deteetion and estimation : — 

detection and estimation of (Muller, 
Menzil, and Schubert), A., ii, 
390. 

estimation of (Losana), A., ii, 865. 

Selenium cells, mode of action and 
equilibrium of (Spath), A., ii, 189. 

4- Seleno-2-me thylquinazalone ( Boge rt 
and Chen), A., l, 1183. 

Semicarbaside hydrochloride (Ochi), A., 
i, 723. 

Semiearbazidedithiocarboxylio acid, 

thio-, potassium salt (Guha), A., i, 
877. 

Semicarbazido-d/piperitone, and its 
hydrochloride (Head and Smith), T., 
1869. 

Semicarbazones, action of amines on 
(Wilson, Hopper, and Crawford), 
T., 866. 

thio-, reactions of (Wilson and 
Burns), T., 870. 

Semina eardui Mari®, tyramine from 
(Ullmann), A., i, 616. 

8erum, ionic distribution in (Reichel), 

A., i, 485. 

viscosity and velocity of ultrafiltration 
of (Ellinger and Neusohlosz), 
A., i, 484. 

proteins of (Piettbe and Vila), A., 
i, 63. 



ii. 1246 


INDEX OF SUBJECTS, 


Serum, condition of sugar in (RuszmriK 
and HetAnyi), A., i, 291. 
action of kaolin on the tributyrinase 
in (Olsen), A., i, 292. 
horse, separation of globulins of 
(Vila), A., i, 1209. 
human, estimation of bilirubin in 
(Thannhauser and Andersen), 
A., ii, 671. 

detection and estimation of nitrates in 
(Noltr), A., ii, 583. 
estimation of non-protein nitrogen in 
(Cristol), A., ii, 583 ; (Cristol 
and Simonnet), A., ii, 887. 
estimation of inorganic phosphorus in 
(Tisdall), A., ii, 392. 

Serum albumin. See under Albumin. 
Serum globulin. See under Globulin. 
Sesquiterpenes, chemistry oi (Ruzicka, 
Meyer, and Mingazzini), A., i, 560. 
Shad. See Glnpea alosa. 

Shaking machine, for large quantities of 
precipitates (Franzen), A., ii, 759. 
Shark liver oil, constituents of (Tsuji- 
Mo:o and Toyama), A., i, 297; (To- 
yama), A., i, 895. 

Shark oil, catalytic decomposition of 
(Mailhe), A., i, 424. 

Shikasarin (Majima and Kuroda), A. , 

i, 946. 

Shikon. See Lilhospermum erythro - 
rhizon. 

Shikonin, constitution and derivatives of 
(Majima and Kuroda), A., i, 946. 
</-Siaresinolic acid, oxidation of (Zinke, 
Hanselmayer, and Eemer), A., i, 
668 . 

Silica. See Silicon cfa’oxide. 

Silicane. See Silicon fclrahydride. 
Silicanetetra-l-piperidinium chloride 
(Leonard) A., i, 363. 

Silicon, modifications of(MAVCHOT), A , 

ii, 144 ; (Manohot and Funk), A., ii, 
286, 764. 

Silioon compounds, unsatnrated, lumin- 
escence of (Kautsky and Zocher), 
A., ii, 464. 

Silicon tetrachloride, thermal constants 
of (Latimer), A., ii, 256. 
tetrahydride {silicane), preparation of 
(Schwarz and Konrad), A., ii, 
846. 

viscosity and molecular dimensions 
of(RANKiNE and Smith), A., ii, 
709. 

dioxide [silica), reflection spectra of 
(Schaefer and Schubert), A., 
ii, 179. 

heat of wetting of gels of (Patrick 
and GrimI, A., ii, 122. 
catalytic activity of (Gilfillan), 
A., i, 709. 


Silicon dioxide (silica), adsorption of 
ammonia by gels of (Davidheiser 
and Patrick), A., ii, 262. 
action of sodium chloride with 
(Clews and Thompson), T., 
1442. 

crucibles. See Crucibles, 
estimation of (Murmann), A., ii, 
226. 

estimation of, in filtered sea-water 
(Wells), A., ii, 868. 

Silicic aoid, colloidal, preparation of 
(Kroger), A., ii, 212. 213; 
(Bradfibld), A., ii, 507. 
electrical properties of (Losen- 
beck), A., ii, 695. 
analysis of gels of (Neuhauben 
and Patrick), A., ii, 144. 
Silicates, ultia-red spectra of (Schaef- 
er and Schubert), A., ii, 727. 
colloidal, in soils, effect of aluin 
on (Scofield), A., i, 212. 
Silicate rooks, estimation of arsenic in 
(Hackl), A., ii, 159. 
estimation of cobalt and nickel in 
(Hackl), A., ii, 458. 

Silk, action of iodine on (Huebner and 
Sinha), A., i, 434. 

artificial, manufacture of (Hess), A., 

i, 922. 

Silk fibroin, composition and structure 
of (Abderhalden), A., i, 784. 

Silver, Rontgen-ray spectrum of (de 
Broglie), A., ii, 330. 
absorption of ^-radiation from, in 
gases (Burbidge), A., ii, 184. 
photoelectric wave-length of (SruHL- 
man), A., ii, 809. 

electrolytic potential of (Ivolthoff), 
A., ii, 20. 

purity of, for use in atomic weight 
determinations (Baxter and Wood- 
man). A., ii, 376 ; (Baxter), A., 

ii, 377. 

oligodynamy of (Doerr and Berger). 
A., i, 1097. 

colloidal (Gutbier, Huber, and 
Zweigle), A., ii, 485. 
colours of (Schaum and Marx), 
A., ii, 696. 

carrageen as a protective colloid for 
(Gutbier, wolf, and Kiess), 
A., ii, 203. 

sols of Carey Lea, behaviour of, to- 
wards electrolytes and hydrophilic 
colloids (Freundlich and Loen- 
ing), A., ii, 696. 

Silver alloys with mercury, preparation 
of (MOller and H6nig), A., ii, 500. 
Silver compounds, photochemistry of 
(Weigsrt and SohOller), A., ii, 
10 . 
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Silver salts, use of ammoniacal solutions 
off in valency determinations (Col- 
lenbebg), A., ii, 495. 

Silver autimonide, velocity of solution 
of, in silver (Weiss and Henry), 
A., ii, 207. 

arsenate, compound of acetylene with 
(Oberdoerfer and Nieuwland), 
A., i, 515. 

brom&te, preparation and properties 
of (Reedy), A., ii, 56. 
bromide, action of light on (Hart- 
ung), T., 682. 

effect of colloids on the photo- 
chemical decomposition of 
(Schwarz and Stock), A., ii, 731. 
gold bromides (Suschnig), A., ii, 514. 
chloride, solubility of, in solutions of 
chlorides (Forbes and Cole), A., 
ii, 291. 

ammonium auric chloride (Wells), 
A., ii, 449. 

perchlorate, equilibrium in the system, 
benzene, water, and (Hill), A., ii, 
555. 

chromate, formation of, in Liese- 
gang’s rings (McGuigan), A., ii, 
38. 

solvolysis of (Hicks and Craig), 
A., ii, 622. 

haloids, action of light on (Koch and 
Schrader), A., ii, 182. 
chlorination of, in Gooch crucibles 
(Mellon and Siegesmund), A., 
ii, 781. 

action of, on potassium ferrocyanide 
(Bonin o), A., ii, 78. 
iodate, equilibrium of potassium 
chromate with (Ramann and Sal- 
linger), A., ii, 131. 
iodide, heat of formation of (Taylor 
and Anderson), A., ii, 121. 
adsorption of iodine by (Gekmann 
and Traxler), A., ii, 371. 
permanganate, velocity of decomposi- 
tion of (Sievert 8 and Theberath), 
A., ii, 360. 

molybdate, crystal structure of 
(Wyckoff), A., ii, 765. 
nitrate, electrolysis of pyridine solu- 
tions of (MOlleb ; Muller and 
DU80HEK), A., ii, 612. 
oxide, crystal structure of (Wyckoff), 
A., ii, 291. 

equilibrium of oxygen and (Keyes 
and Hara), A., ii, 853. 
catalytic influence of oxides on the 
decomposition of (Kendall and 
Fuohs), A., ii, 147. 
phosphate, compound of acetylene 
with (Oberdoerfer and Niettw- 
land), A., i, 515. 


Silver phosphide (Moser and Battel), 
A., ii, 393. 

sulphate, action of, on alkyl haloids, 
in sulphuric acid solution (Schilov), 
A., i, 913. 

thiosulphates, alkaline, compounds of 
ammonia with (Jonbson), A., ii, 57. 

Silver organio compounds 
Silver-albnxnote, estimation of 
(Herzog), A., ii, 796. 
Silver-thioglyoollie aoid, and its 
sodium salt (Ohemische Fabrik 
Flora), A., i, 425. 

Silver estimation and separation 
estimation of, in presence of col- 
loidal silver (Gutbier, Huber, and 
Kuppinger), A., ii, 396. 
separation of, from mercurous salts 
(Kolthoff), A., ii, 160. 

Silver anode. See Anode. 

Silver ores from Nevada (Shannon), 
A., ii, 859. 

Sincosite (Schaller), A., ii, 459. 

81ags, dephonph oration, constituents of 
(Demolon), A., ii, 564. 

Sneeieweed. See Helenium hoopeni. 

Snow, analyses of (Schaffer), A., i, 
512. 

Soaps, colloid chemistry and manufacture 
of (Fischer, McLaughlin, and 
Hooker), A., ii, 430, 829. 
effect of addition of salt on the vis- 
cosity of solutions of (King), A., 1 , 
621. 

adsorption of, by wool (British Re- 
search Association for the 
Woollen and Worsted Indus- 
tries), A., ii, 551. 

action of blood-serum with (Jarisch), 

A., i, 1087. 

estimation of, in wool (British Re- 
search Association for the 
Woollen and Worsted Indus- 
tries), A., ii, 594. 

Soap solutions, preparation and hydro- 
timetric precision of (Justin* 
Mueller), A., ii. 658. 
constitution of (McBain ; Taylor 
and Laing), T., 621 ; (Flecker 
and Taylor), T., 1101 ; (Norris), 
T., 2161. 

effect of electrolytes on the constitu- 
tion of (Salmon), T., 711 ; (MoBain 
and Burnett), T., 1320. 
detergent power of (Mees), A., ii, 
268. 

ultra-filtration of (McBain and 
Jenkins), T., 2325. 

Sodamide, syntheses by means of 
(Haller and Bauer), A., i, 258; 
(Haller and Bbnoist), A., i, 350; 
(Haller and Boudin), A., i, 356. 
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Sodanummium, action of, on hydro- 
carbons (Lebeau and Picon), A., i, 
801. 

action of, with hexamethylenetetr- 
amine, tetramethyldiaminomethane, 
and ethylidene-ethylamine (Picon), 
A., i, 1128. 

compound of pyridine with (Lebeau 
and Pioon), A., i, 48. 

Soddite, radioactive (Schoep), A., ii, 
461. 

Sodium, bright metallic, preparation of, 
in nitrogen (Bornemann), A., ii, 
444. 

absorption spectrum of (Ladenburg), 
A., ii, 6; (Harrison), A., ii, 679. 
arc spectrum of (Foote, Meggers, and 
Mohler), A., ii, 598. 
influence of the pressure of foreign 
gases on the spectrum of (Min- 
kowski), A., ii, 242. 
distribution of electrons in the atom 
of (Bragg, James, and Bosanquet), 
A., ii, 703. 

chemical constants of (Ladenburg and 
Minkowski), A., ii, 191. 
vapour, electrodeless discharge in 
(Robertson), A., ii, 609. 
electrical conductivity of, in liquid 
ammonia (Kraus and Lucasse), 
A., ii, 252. 

ions, electrolytic migration of, through 
glass (Pirani and Lax), A., ii, 
817. 

heat of vaporisation of (Ladenburg 
and Minkowski), A., ii, 194. 
resistance temperature coefficients of 
solutions of, in liquid ammonia 
(Kraus and Lucasse), A., ii, 734. 
equilibrium of mixtures ot ammonia 
and (Kraus and Lucasse), A., ii, 
764. 

equilibrium of mixtures of tellurium 
and, in liquid ammonia (Kraus and 
Chiu), A., ii, 765. 

action of, with bromo-derivatives of 
benzene and toluene (Fuchs and 
Metzl), A., i, 442. 

Sodium alloys with mercury, electro- 
chemistry of (Richardb and Conant), 
A., ii, 840. 

Sodium salts, distribution of, in blood 
(Kramer and Tisdall), A., i, 1087. 
Sodium antimoniodobromide (Vourna- 
zos), A., ii, 651. 

arsenite, action of derivatives of nitric 
oxide and hydroxyl on (Gutmann), 
A., ii, 844. 

azide, action of, with benzylidene- 
benzhydrazide chloride and dibenz- 
hvdraride chloride (Stolls and 
Netz), A., i, 690. 


Sodium perbdrate, electrolytic prepara- 
tion of (Alsgaard), A., ii, 376 ; 
(Abndt and Hantgb), A., ii, 660. 
br ornate and chlorate, crystal structures 
of (Dickenson and Goodhue), A., 
ii, 146. 

carbonate, manufacture of, by the 
ammonia process (Le Chatelier), 
A., ii, 376. 

velocity of absorption of carbon 
dioxide by (Riou), A., ii, 433. 
equilibrium of calcium sulphate and 
(Syrkin), A., ii, 699. 
equilibrium in the system, sodium 
chloride, water, and (Freeth), A., 
ii, 627. 

equilibrium of sodium sulphate, 
water, and (DAWKtNs), T., 776. 
reaction between nitrogen, carbon 
and (Ingold and Wilson), T., 
2278. 

minerals from Kenya Colony 
(Walther), A., ii, 859. 
hydrogen carbonate, preparation of 
(Toporescu), A., ii, 376, 642. 
chloride, effect of albumin on the 
conductivity of solutions of 
(Palmer, Atchley, and Loeb), 
A., i, 692. 

melting and freezing points of 
(Ferguson), A., ii, 848. 
diffusion of (Stiles and Adair), 
A., ii, 125. 

equilibrium of ammonium nitrate 
and (Perman), T., 2473. 
equilibrium in the system, sodium 
carbonate, water, and (Freetii), 
A., ii, 627. 

equilibrium of sodium laurate, 
water, and (McBain and Bur- 
nett), T., 1320. 

blue flame produced by, on a coal 
fire (Smithells), A., ii, 645. 
reactions of cellulose with (Mas- 
ters), T., 2026. 

compounds of pyridinebetaine and 
(Cassella & Co.), A., i, 860. 
action of silica with (Clews and 
Thompson), T., 1442. 
chloride and sulphate, equilibrium of, 
with ammonium chloride and sul- 
phate and water (Rivett), T., 
379. 

chlorite (Levi), A., ii, 567. 
chromate, mixed crystals of sodium 
sulphate and (Richards and Mel- 
drum), A., ii, 54. 

hydi oxide, preparation of, free fiom 
carbon dioxide (Cornoo), A., ii, 
288. 

heats of neutralisation of (Richards 
and Rowe), A., ii, 425. 
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Sodium hydroxide, heat of neutralisation 
of, with hydrochloric acid (Keyes, 
Gillespie, and Mitsukuri), A., 
ii, 424. 

reactions of, with aluminium salts 
(Grobet), A., ii, 573. 
hypochlorite, red colour of solutions 
of (Mario), A., ii, 457. 
hyposulphite (Hbyl and Greer), A., 

fl, 288. 

iodide, conductivity of, in amyl 
alcohol (Kraus and Bishop), A., 
ii, 813. 

nitrate, equilibrium of ammonium 
nitrate with (Early and Lowr\ ), 
T., 963. 

equilibrium of magnesium nitrate, 
water and (Jackman and 
Browne), T., 694. 

peroxide, estimation of the active 
oxygen in (Milbauer), A., ii, 
521. 

phosphate, action of epichlorohydrin 
on(BAiLLY), A., i, 980. 
dihydrogen phosphate, effect of, on 
body power (Herxheimer), A., i, 
970. 

silicate (ErdenbrecheR), A., ii, 444. 
electrolysis of solutions of (Spencer 
and Proud), A., ii, 611. 
equilibrium of sodium tungstate 
with (van Liempt), A., ii, 775. 
silicofluoride, refractive index of 
(Raiteri), A., ii, 541. 
sulphate, equilibrium of sodium car- 
bonate, water and (Dawkins), 
T., 776. 

mixed crystals of sodium chromate 
and (Richards and Meldrum), 
A., ii, 54. 

sulphide, use of, instead of hydrogen 
sulphide in qualitative analysis 
(Vortmann), A., ii, 663. 
sulphite, alkylation of (Baggksgaard- 
Rasmussen and Werner), A., i, 
104. 

hydrogen sulphite, action of, on 
nitro-oompounds (Weil and 
Moser), A., i, 443. 
tungstates (Smith), A., ii, 774. 
equilibrium of, with sodium silicate 
and with potassium tungstate 
(van Liempt), A., ii, 775. 
for use in blood analysis (Folin), 
A., ii, 596. 

paratungstate, preparation of (Lot- 
termoser), A., ii, 510. 

Sodium estimation 

estimation of, in aluminium and 
alumina (Gkith), A., ii, 720. 
estimation of, in tinned dishes 
(Wilson), A., ii, 395. 
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Sodium umalgum tteMMAk See Sk*- 

trodei. 

Sodium lamp. See Lamp. 

Sodium preu, laboratory (Beckmann), 
A., ii, 369. 

Soils, absorbent power of (Casals), A., 
i, 508. 

absorption and basic exchange in 
(v. Nostitz), A., i, 511. 
absorption of ammonium salts from 
solutions by (Aarnio), A., i, 1227. 
absorption of water by colloids in 
(Robinson), A., i, 1228. 
flocculation of (Comber), A., i, 212. 
precipitation of the constituents of, 
by calcium salts in presence of 
hydroxyl ions (Mattson), A., i, 
800. 

acidity of (Konig, Hasknbaumer 
and Kroger ; Lemmermann and 
Fresenius), A., i, 510. 
effect of lime, phosphates, etc. , on 
(Bauer and Haas), A., i, 975. 
reaction of, and its relation to plant 
distribution (Atkins), A., i, 415, 
509 ; (Comber), A., i, 416 ; (Fish* 
er), A., i, 510 ; (Salisbury), A., i, 
1104. 

relation of hydrogen-ion concentration 
in, to their lime requirements 
(Johnson), A., i, 708. 
effect of aluminium salts on ammo* 
nification and nitrification in (Deni- 
son), A., i, 512. 

carbon-nitrogen ratio in (Read), A. , i, 
416. 

origin of colloids in (Whitney), A., 
i, 708 ; (Gordon), A., i, 1227. 
effect of salts on nitrogen fixation in 
(Greaves, Carter, and Lund), 
A., i, 976. 

organic nitrogen in, availability of 
(Robinson, Winter, and Miller), 
A., i, 212. 

phosphoric acid in (Fraps), A., i, 616. 
effect of colloids on the availability of 
salts in (Gordon and Starkey), 
A., i, 1104. 

effect of alum on colloidal silicates in 
(Scofield), A., i, 212. 
oxidation of sulphur compounds in 
(Lipman, Waksman, and Joffe), 
A., i, 303; (Demolon), A., i, 312 ; 
(Waksman), A., i, 706. 
oxidation of sulphur and transforma- 
tion of phosphates in (Waksman 
and Joffe), A., i, 416. 
sulphate reducing organism in (KttttR), 
A., i, 1228. 

effect of drying, on the water-soluble 
constituent* of (Gustafson), A., i 
708. 
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Soils, classification of water in (Parker), 
A., i, 016 . 

toxicity, acidity and basicity of 
(Carr), A. f ii, 172. 
acid, influence of calcium sails on 
(Robinson and Bullis), A., i, 
976. 

nitrification in (Stephenson), A., 
i, 416. 

arable, cobalt and nickel in (Bert- 
rand and Mokragnatz), A., i, 
975. 

humus, mechanical analysis of (Rob- 
inson), A., ii, 888. 
mechanical analysis of (Robinson), 
A., ii, 888. 

analysis of, from the formation of 
layers (Ungerer), A., ii, 96. 
detection of acidity of (Hudig ami 
Hetterschij), A., i, 1104. 
estimation of moisture in (Deighton), 
A., i, 1227. 

estimation of calcium in (Shedd), 
A., ii, 527. 

estimation of hydrogen-ion concentra- 
tion in (Healy and Karraker), 
A., ii, 519. 

estimation of organic matter in (Read 
and Ridgell), A., ii, 540. 
estimation of potassium in (Jones and 
Reeder), A., ii, 85. 
estimation of sulphates in (Hirst and 
Greaves), A., ii, 521. 

Soil solutions, method of obtaining 
(Parker), A., i, 511. 

Soja beans, culture of, and the occur- 
rence of urease in these plants 
(Wester), A., i, 811. 
nitrogen distribution of proteins from 
(Friedemann), A., i, 505. 

Solannellic acid (Wieland and Schu- 
lenburg), A., i, 846. 

Solanum emUentum. See Tomato. 

Solar atmosphere, ionisation in the 
(Russell), A., ii, 675. 

Solids, structure of (Thomson), A., ii, 
355, 745. 

incandescent, luminescence of (Nic- 
hols and Howes), A., ii, 597. 
specific heat of (Krabe), A., ii, 
421. 

hardness of, and its relation to con- 
stitution (Reis and Zimmermann), 
A., ii, 745. 

interpenetration of, by chemical re- 
action (Weiss and Henry), A., ii, 
207,487. 

Telocity of chemical reactions in 
(Hinshelwood and Bowen), A., 
u, 628* 

extraction of (Charitschkov), A. , ii, 
826. 


Sols, hydrophobic, action of, with hydro - 
plxilic colloids (Freundlich and 
LOENING), A., ii, 850. 
lyophile, capillary-electric phenomena 
in (Kruyt and de Jong), A., ii, 
357. 

mastic, precipitation of (Miohaelis 
and Hirabayashi), A., ii, 429. 

Solubility (Hildebrand and Jenks), 
A., ii, 141 ; (Bronsted and Peter- 
sen), A., ii, 199 ; (Bronsted), A., 
ii, 481 ; (Ephraim and Mosimann), 
A., ii, 574. 

determination of (Dundon and Hend- 
erson), A., ii, 552. 
calculation of (Mortimer), A., ii, 621. 
partition in (Smith), A., ii, 480, 431. 
prediction of, in polar solutions (Ken- 
dall, Davidson, and Adler), A., 
ii, 34. 

of a compound in presence of other 
compounds (Leone and Angel- 
escu), A., ii, 743 ; (Leone and 
Benelli), A., ii, 744. 
of gases in liquids (Neuhausxn and 
Patrick), A., ii, 264. 
reciprocal, of slightly miscible liquids 
(Ch^neveau), A., ii, 355, 427. 
in mixed solvents (Puchee and Dehn), 
A., ii, 126. 

of substances in two solvents (Schilov, 
Lepin, and Jantschak), A., ii, 
824. 

of substances in mixtures of alcohol 
and water (Wright), T., 2251. 

Solutions, theory of (Cassel), A., ii, 
481 ; (Herrmann), A., ii, 552. 
optical properties of (Wasastjerna), 
A., ii, 2. 

absorption of light by (Lunelund), 
A„ ii, 8 ; (v. Halban and Sieden- 
topf), A., ii, 332. 

additive compounds in, and ionisation 
(Kendall and Gross), A., ii, 32. 
thermochemistry of (Levalt-Ezer- 
sky), A., ii, 819. 

adhesion in (Schilov and others), A., 
ii, 350 ; (Schilov, Lepin, Jant- 
schak, and Dubinin), A., ii, 626. 
adsorption of (Ostwald and de Iza- 
guirre), A., ii, 480. 
concentrated, theory of (Timmer- 
mans), A., ii, 25. 

dilute aqueous, application of the ideal 
equation to (Kendall), A., ii, 32. 
of metallic salts, crystalline particles 
in (Traube and Klein), A., ii, 201. 
non-aqueous, electrochemistry of 
(MtJLLER ; Muller and Du- 
sohek), A., ii, 612. 
of binary electrolytes, physical pro- 
perties of (Walden), A., ii, 345. 
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Solution, non-aqueous, analysis of. with 
the interferometer (Cohen and 
Bruins), A., ii, 77. 
dispereoid analysis of (Ostwald), 
A., ii, 198. 

Solvates, theory of (Syrkin), A., ii, 
828. 

Solvatoohromism (Hantzbch), A., i, 
556. 

Solvents, partition of substances between 
(Schilov, Lepin, Jantschak, aDd 
Dubinin), A., ii, 626 ; (Schilov, 
Lepin, and Jantschak), A., ii, 
824. 

reoovery of, in extraction processes 
(Pichler), A.,ii, 715. 
influence of, on the velocity of forma- 
tion of quaternary ammonium com- 
pounds (Hawkins), T., 1170. 
mixed, solubility in (Pucher and 
Dehn), A., u, 126. 
velocity of reaction in (Cashmore, 
MoCombie, and Scarborough), 
T., 243 ; (McCombie, Scar- 

borough, and Settle), T., 2308. 

Solvolysis in mixtures of fused salts 
(Hicks and Craig), A., ii, 622. 

Sorbio acid, piperidide of (Ott and 
ZimmbJrmann), A., i, 138. 

Sorghum vulgare , protein from the cary- 
opsis of (Visco), A., i, 211. 

Soand, velocity of, in air and hydrogen 
(GrOneisen and Merkel), A., ii, 
190. 

Speoifio gravity. See Density. 

Spectra in relation to atomic structure 
(King), A., ii, 277. 

produced by collision with electrons 
(Seeliger), A., ii, 17. 
broodeningof lines in (Franck), A., ii, 
241 ; (FOohtbauer and Joos), A., 
ii, 242. 

of gases, excitation of, during chem- 
ical reactions (Haber and Zisch), 
A., ii, 461. 

absorption, of elements barium to 
antimony (Lindsay), A., ii, 599. 
of bromomalonic derivatives and 
nitroparaffins (Graham and Mac- 
beth), T., 1109. 

of halogen derivatives of cyclic com- 
pounds (Graham and Macbeth), 
T., 2601. 

of metallic salts (George), A., ii, 
806. 

arc (St. John and Babcock), A. t 
ii, 4. 

intensity-current curves of (Moore), 
A., ii, 242. 

occurrence of spark lines in (Hem- 
salech and dk Qramont), A., ii, 
410. 


Spectra, arc, values of constants in (Foote 
and Mohlbr), A., ii, 410. 
wave-lengths in (Walters), A., ii, 
100 . 

arc-cathode (Dunstan and Wooten), 
A., ii, 99. 

band, origin of (Takahashi), A., ii, 3. 
regularities in (Kratzer), A., ii, 
409. 

of isotopes (Grebe and Konex), 
A., ii, 4. 

line, production of enhanced (Sawyer 
and Becker), A., ii, 242. 
quantum theory of (Bohr), A., ii, 
801. 

0-ray (Ellis), A., ii, 839. 
and their connexion with y-rays 
(Meitner), A., ii, 732. 
from radioactive substances (Meit- 
ner), A., ii, 416. 

&- and 7 -ray (Ellis), A., ii, 466. 

Rontgen ray (Duane), A., ii, 104 ; 
(Richtmyer), A., ii, 105, 804 ; 
(Hjalmar ; Coster), A., ii, 180 ; 
(Smekal), A., ii, 15, 181, 600. 
607 ; (Dolejsek ; Duane and 
Patterson), A., ii, 463 ; (Duane 
and Fricke), A., ii, 804. 
precise measurements of (Siegbahn), 
A., ii, 104. 

spark lines in (Wentzel), A., ii, 249. 
and the structure of atoms (Coster), 
A., ii, 491, 677 ; (Dauvillier), 
A., ii, 678. 

in relation to valency (Wentzel), 
A., ii, 607. 

JT-series, of the light elements 
(Dolejsek: Dauvillier), A., 
ii, 243. 

X-series (Coster), A., ii, 244, 462 ; 

(Dauvillier), A., ii, 463. 
^-series in (Dolejsek), A., ii, 411. 
of metallic oxides (Hedval), A., ii, 
300. 

of organic crystalline compounds 
(Bragg; Becker and Janckb), 
A., ii, 128. 

ultra-violet ^Kurth), A., ii, 410. 

series, difference between, of isotopes 
(Ehrenfest ; Bohr), A., ii, 598 ; 
(Nicholson), A., ii, 599. 

Balmer series, structure of (Gehrcke 
and Lau), A., ii, 3. 

spark, identification of air lines in 
(Merrill, Hopper, and Keith), 
A., ii, 802. 

ultra-red (Schaefer), A., ii, 727. 

ultra-violet, absorption (Winthrr, 
Baggesgaard-Basmussen, and 
Schreiner), A., ii, 729. 
of dihydrio phenols (Klingstedt), 
A., ii, 680. 
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Spectra Vacuum spark, of metals 
(Carter), A., ii, 599. 
visible, doublets in (Goudsmit), A., 
ii, 462. 

Speotrogr&ph, mass (Aston and Fowler) , 
A., ii, 241. 

Rontgen ray (Seemann), A., ii, 15. 

tpeotrography (v. Angerer), A., ii, 8. 

Spectrophotometer, double slit (Nara- 
yan and Subrahmanyan), A., ii, 
329. 

Spectroscopy, new apparatus for affording 
source of light for (Gerlaoh and 
Koch), A., ii, 880. 

Spectrum, ultra-violet, extension of the 
(Millikan), A., ii, 100. 
continuous, emission and absorption 
of (Duolaux), A., ii, 99. 

Spectrum lines, errors in the measure- 
ment of (Merton and Harrison), A., 
ii, 673. 

Spermatoioa, histochemistry of (Strud- 
el), A., i, 294. 

Sphingomyelin, optical properties of 
(Sano), A., i, 701. 

Spilanthol from paracress (Asahina 
and Asano), A., i, 505. 

Spirans (Leuchk, v. Katinsky, and 
Conrad), A., i, 471, 873. 

Spleen, function of the (Asher and 
Beknet), A., i, 491. 
effect of extirpation of, on blood - 
corpuscles (Asher and Matsumo), 
A., i, 298. 

formation of bilirubin in the (Ernst 
and Szappanyos), A., i, 1089. 
of cattle, nucleic acids from (Steudel), 
A., i, 297. 

Spruoe, Swedish, constituents and pro- 
perties of (Wahlbrrg), A., i, 1101. 

Spruoe needles, resins and tannins irom 
(v. Euler), A., i, 233. 

Stains, detection of urine in (Jemma), 
A., ii, 460. ’ 

Stannanedi-l-piperidinium chloride, di- 
chloro- (Leonard), A., i, 363. 

Stannic aeld and salts. See under 
Tin. 

Stannous salts. See nnder Tin. 

Staphylolysin, effect of metallic salts on 
the formation of (Walbum), A., i, 
795. 

Star anise oil, constants of (Gatte- 
fossR), A., i, 1167. 

Stareh (Zwikker), A., i, 10. 

constitution of (de Hoop), A., i, 

434. 

measurement of the liquefaction of 
(Olsson), A., ii, 401. 
adsorption in solutions of, and their 
emulsifying action (Clark and 
Mann), A., ii, 550. 


Stareh, preservation of solution* ot 
(Kan 6), A., i, 280. 

chemistry of (Pringshbim and 
Persch), A., i, 113, 632; (Pring- 
sheim and Dernikos), A., i, 632 ; 
(Pringsheim and Goldstein), A., 
i, 633. 

decomposition products of (Pictet 
and Jahn), A., i, 987. 
temperature coefficients in the degrad- 
ation of (ErnhtrSm), A., i, 599. 
effect of amino-acids on the hydrolysis 
of, by enzymes (Sherman and 
Walker ; Sherman and Cald- 
well), A., i, 283. 

benzyl derivatives of (Gomberg and 
Buchler), A., i, 112. 
iodide, constitution of (Lottkrmoser 
and Steude), A., i, 10. 
compounds of iodine with (v. Euler 
and Myrback), A., i, 527, 1120 ; 
(v. Euler and Bekgmann ; v. 
Euler and Landergren), A., i, 
921. 

activity of reductase from (Smoro- 
dincev), A., i, 1201. 
disappearance of, from leaves 
(Molisch), A., i, 309. 
estimation of (Ling, Callow, and 
Price), A., ii, 879. 

Starfish, constituents of (Hinard and 
Fillon), A., i, 87. 

Stasite (Schoep), A., ii, 386. 

Stearic acid, oxidation of (Asahina and 
Ihhida), A., i, 520. 
cellulose ester (Gr(1n and Wittka), 
A., i, 114. 

vanillylamide of (Ott and Zimmer- 
mann), A., i, 137. 

Stearic aoid, dibromo<fohydroxy- and 
dichlorodZhydroxy- (Nicolet and 
Cox), A., i, 320. 

Zdrahydroxy-. See Sativic acid. 

Stearodipalmitins, isomeric (Am berg er 
and Bkomig), A., i, 804. 

i-Stsaroxydecoio acid, methyl ester 
(Gr^n and Wirth), A., i, 805. 

Steel. See under Iron. 

Stereochemistry, recent advances in 
(Singh), A., ii, 103. 
studies in (Holmberg), A., i, 1113. 

Stereoisomerides, biological difference 
of (Jung and MUller), A., i, 
486. 

Stereoisomerism, ethylenic (Dufraisse), 
A., i, 584. 

Sterols, biochemistry of (Brinkman and 
Wastl), A., i, 289. 

Stibinetri-l-piperidinium chloride 
(Leonard), A., i, 363. 

Stibiobensene, mtft'-dfcmimo-jjp'-di hydr- 
oxy- (Schmidt), A., i, 1204. 
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Stilbene, action of aluminium chloride 
with (Scholl and Schwarzer), A. , i, 
331. 

Stilbene, amino* and nitro-deriv&tives, 
stereoisomerio (Stoekmer and 
Oehlert), A m i, 647. 
nitro-derivatives, preparation of 
(Bishop and Brady), T., 2366. 
4-nitro-2-cyano*, dibromide (Ruggli 
and Meyer), A., i, 346. 

Stilbene -4-oarboxylio Midi, 2-amino- and 
‘2-nitro- , s tereoisorneric, and their esters 
(Stoermer and Oehlert), A., i, 648. 

Stilbene-2: 2 '- dicarboxyl chloride, and 
its derivatives and 7:7'-dichloro-, 
methyl ester (Ruggli and Meyer), 
A., i, 845. 

Stilbene-2: 2'dicarboxylic aoid, esttrs of 
(Ruggli and Meyer), A., i, 344. 

Stomach, effect of choline on the move- 
ments of the (Lb Heux), A., i, 85. 
enzymes of the (Hammarsien), A., i, 
958. 

human, action of calcium and potass- 
ium ions on the (Teener and 
Turolt), A., i, 396. 

Straw, lignin from (Pabchke), A., i, 325. 
estimation of bevulose in (Collins), 
A., ii, 323. 

Streptooooons, haemolytic, extraction of 
enzymes from (Stevens and West), 
A., i, 903. 

Strontium alloys with lead, constitution 
of (Piwow arsky), A., ii, 644. 

Strontium chlorite (Levi), A., ii, 567. 
hydroxide, crystalline, solubility of 
(Sidersky), A., ii, 501. 
nitrate, crystal structure of (Vegard), 
A., ii, 503. 

silicate (Eskola), A., ii, 849. 
tungstate (Smith), A., ii, 774. 

Strontium deteotion 
detection of (Luiz), A., ii, 227. 

Strychnine, physiology of (Weiss and 
Hatcher), A., i, 900. 
poisoning. See Poisoning, 
ferrioxalate (Burrows and Turner), 
A., i, 916. 

hexose- and sucrose-phosphates (Neu- 
berg and Dalmer), A., i, 920. 
separation of quinine from (Warren 
and Clark), A., ii, 171 ; (Evers), 
A., ii, 669. 

tto&tryohnine, preparation of (Leuchs 
and Nitsohke), A., i, 1175. 

Strychnoi alkaloids (Leuchs, Obter- 
nuRG, and Kaehrn), A., i, 362; 
(Lbuohh and Kaehrn), A., i, 463; 
(Leuchs and Frioker), A., i, 677 ; 
(Leuchs, Mildbrand, and Leuchs), 
A., i, 1052; (Leuchs and K’itschke), 
A., i, 1175. 


Styphnic acid, retene ester (Ruzicxa 
and Meyer), A., i, 880. 

Styrene, chloro-, and its chlorohydrin 
(Forster and Saville), T., 2600. 
»-nitro-3:4:5-£nhydroxy- ( Rosen - 

mund and Pfannkuoh), A., i, 1030. 

2- Styry lbenzopyrylium chloride, hydr- 
oxy-derivatives (Buck and Heil- 
bron), T., 1204. 

Styryl a-chloro-^-dimethylaminostyryl 
ketone (Bauer and Werner), A.,i, 
1035. 

Styryl dichloromethyl ketone, nitro- 
derivatives (Heller, Lauth, and 
Buchwaldt), A., i, 348. 

9-Styryldi-H8'-napbthoxanthenyl per- 
chlorate (Ziegler), A., i, 152. 

Styryl furfurylidenemethyl ketone, 
2-hydroxy- (Buck and Heilbron), 
T., 1100. 

9-Styryl-l-methoxyxanthenyl perchlor- 
ate (Ziegler), A., i, 162. 

Styryl methyl ketone, o- and p-liydroxy- 
(Buck and Heilbron), T., 1100. 

l-8tyryL’«oquinoline (Mills and Smith), 
T., 2732. 

9-Styrylxanthenol (Ziegler and Ochs), 
A., i, 1048. 

9-Styrylxanthenyl perchlorate (Zieg- 
ler), A., l, 151. 

9-Styrylxanthyl bromide hydrobromide 
and chloride hydrochloride, and 
their perhaloids (Ziegler and 
Ochs), A., i, 1047. 
ethyl ether (Ziegler and Ochs), A., 
i, 1048. 

Suberdialdehyde, and its diphenylhydr- 
azone (Rosenmund, Zetzsohe, and 
Fl^tsch), A., i, 39. 

Snberone, (?)2:7-dibromo- (GoDCHorand 
Brun), A., i, 350. 

Substance, C t H l N f , from azoimide and 
methylthiocarbimide (Oliveri- 
MandalX), A., i, 473. 

C l H e 0 4 , and its methyl ether, from 
glycerol and Aspergillus glaums 
(Traetta-Mosoa and Preti), A., 
i, 91. 

C,H 9 N, from p-xylene and sulphuryl 
azide (Ourtius and Schmidt), A., 
i, 777. 

C l H|O t 'N’«S, from p-oarbamidotoluene- 
n^sulphonic acid and phosphoryl 
chloride (Scott and Cohen), T., 
2041. 

C # H u 0 4 N, from hydrolysis of ethyl 
/By-dicyano-'y-metnylbutane-NS-di- 
carhoxylate (Hope and Sheldon), 
T., 2$32. 

C 

and Grorger), A., i, 808 


10 H, 6 O 4 , from a-hrotnoMobutaldshyde 
ana sodioinalonio ester (Franks 
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Substance, C 10 H 18 O 5 , from jB-mothyl- 
butau-/3-ol-7-one and phosphoric 
oxide (Scheibler and Fischer), A., 
i, 1110. 

C 10 H 8 O 8 SNa, audits amino-derivative, 
from sodium hydrogen sulphite and 
2:7-dihydroxynaphtnalene (Fuchs 
and Stix), A., 1, 451. 

CjoHjxO^gSi, from oxidation of 
3:5-dimethylthiol-l-phenyl-l:2:4- 
triazole with permanganate (Fromm, 
Kayser, Briegleb, and Fohren- 
bach), A., i, 378. 

CuHjoO, fr° m ethylene and nitrogen 
(Miyamoto), A., i, 418. 

CjjHjjO, from ethylene and nitrogen 
(Miyamoto), A., i, 418. 

C 13 H 10 O 5 , from oxidation of the lactone 
of 3-hydroxy-2-o-carboxybenzyl- 
2-methyJcyc?opropane- 1 -carboxylic 
acid (Kon, Stevenson, and 
Thorpe), T., 663. 

C la Hi 0 O f , from formic acid and 
phloroglucinol (Schwenk), A. ,i,l 53. 

C lz M lt 0 7i from formic acid and phloro- 
glucinol (Schwenk), A., i, 153. 

CjjHjiO, from ethylene and nitrogen 
(Miyamoto), A., i, 418. 

ChHhO., from ethyl 5-aldehydo- 
salicylicate and acetylacetone 
(Wayne and Cohen), T., 1027. 

C 14 Hi # Oo, from kawaic acid and 
alcoholic potash (Murayama and 
Mayeda), A., i, 265. 

C 14 H 18 0 4 , and its platinichloride, 
Irom hydrolysis of C M H ja N 4 (Ciusa 
and Veochiotti), A., i, 474. 

C 14 H s 0 4 N t Cl s , from urine and di- 
chlorobenzenediazonium chloride 
(Hermanns), A., i, 1091. 

C 15 H 8 0 8 , from s-o-phthalyl chloride 
and Bodium salicylate (H. P. and 
W. Kaufmann and Gottino), A., 
i, 253. 

^irHii 0 4 , from the bark of Rhnmnus 
frangula (Oesterle), A., i, 100. 

C 15 HjgO, from ethylene and nitrogen 
(Miyamoto), A., i, 418. 

C 15 H m O # , from ethylene and nitrogen 
(Miyamoto), A., i, 418. 

C 15 H ie 0 8 N 2 , from hydrolysis of 
anisaldehyde phenyl methyl hydr- 

azone hydrochloride (Ciusa and 
Veochiotti), A., i, 474. 

CjjHjoONj, from c?/c7ohexanone and 
ethyl o-cyanopropionate (Kon and 
Thorpe), T., 1802. 

Ci.H le 0 8 N,S, from raonothioethylene 
glycol and phenylcarbimide (Ben- 
nett), T., 2146. 

CuHmO, from ethylene and nitrogen 
(Miyamoto), A., i, 418. 


Subitanoe, C 81 H 14 0, from 9-styryl- 
xanthenol and acetic acid (Ziegler 
and Ochs), A., i, 1048. 

CjgHjjO* and its derivatives, from 
autoxidation of 2*acetyl-a-naphthol 
(Fries and Leue), A., i, 462. 

C 2 ,Hi 8 O a , from m-cresol and a-nitro- 
phthalic anhydride (Epee and 
Widmer), A., i, 260. 

C m H 14 0 5 N 2 , from j8-ketohydrindcne 
and jP-mtrobenzaidehyde (Fried- 
lanper, Herzog, and v. Voss), 
A.,i, 764. 

C 2a H 18 NPI, from triphenylphosphine- 
ethylimine and ethyl iodide (Staud- 
inger and Hauser), A., i, 69. 

C m Hi 6 0 8 , from /8-ketohydrindene and 
p-hydroxybenzaldehyae (Fried- 
lander, Herzog, and v. Voss), A., 
i, 764. 

C 28 H 86 0 1 NPI, from ethyl azidoacetate, 
triphenylphosphine and methyl 
iodide (Staudinger and Hauser), 
A., i, 69. 

CigH^O, from magnesium phenyl - 
ethinyl bromide and distyryl ketone 
(Hess and Weltzien), A., i, 

35. 

Cg^H^OjNa, and its salts, from azodi- 
benzyl and dimethyl-fl-naphthyl- 
amine (Diels and Kleinfeller), 
A., i, 1195. 

C a7 H 18 0, from 77-diphenyl-aa-di-p- 
amsylallene and acetic acid (Zieg- 
ler, Ochs, Bremer, and Thiel), 
A.,i, 1049. 

c„h 14 0 4 . from 2-hydroxyanthra- 
qumone and dextrose (Bradshaw 
and Periun), T., 921. 

C 28 H 28 N 4 , from hydrolysis of benz- 
aldehyde phenylhydrazone hydro- 
chloride (Ciusa and Vecchiottj), 
A.,i, 474. 

C m H 24 ON 4 , from i^-ethylcarbazple- 
3-diazonium chloride and ammonia 
(Morgan and Read), T., 2717. 

C S2 H m 0 6 , from oxidation of phen- 
anthraquinyl acetate (Goldschmidt 
and Schmidt), A., i, 1150. 

C 33 H 28 0 8 N < S 8 , from “ saccharin ” and 
7n -pnenylened iamin e hydrochloride 
(Dutt), T., 2393. 

CajHjgOjN^Sj, from “ saccharin ” and 
4s6-diaminoresorcinol hydrochloride 
(Dutt), T„ 2394. 

C^H^Oi, from magnesium phenyl- 
ethmyl bromide and oxalyl chloride 
(Hess and Weltzien), A., i, 

36. 

CroHmOj* from diphenylketen and 
phenylketen acetal (Staudinger 

and KATH8AM), A., i, 1015. 
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Substitution, influence of, on equilibria 
in binary systems (Kremann and 
MAller; Kremann, Odelga, and 
Zawodsky), A.,i, 181 ; (Kremann, 
Hohl, and Miller), A., i, 138; 
(Kremann and Odelga), A., i, 
169 ; (Kremann and Strzelba), 
A., i, 176. 

influence of, on chemical reactions 
(Franjucn and Stauble), A., i, 
460 ; (Bodforss), A., ii, 698. 
effect of, on the free energy of oxida- 
tion-reduction reactions (LaMer 
and Baker), A., ii, 786. 

Substitution reactions (v. Au vvers), A., 
ii, 98. 

Suooinohloroimide, preparation of (Hirkt 
and Macbeth), T., 2174. 

Succinic acid, preparation of (Suzuki 
and Matsuyama), A., i, 716. 
aldehyde acids derived from (Car- 
RiifcRE), A., i, 318. 

benzyl ester, enzymic hydrolysis of 
(Howard), A., i, 960. 
menthyl hydrogen ester (Shimomura 
and Cohen), T., 2066. 

Suocinio acid, ^mchloro-, diethyl ester 
(Dougijty and Freeman), A., i, 427. 

Suocinio acids, substituted, formation 
of, from esters of oS-unsaturated 
acids (Higginbotham and Lap- 
worth), T., 49. 

syntheses of (Lapworth and 
McRae), T., 1699, 2741. 
aminohydroxy-, synthesis of, and their 
salts and derivatives (Dakin), 
A.,i, 143. 

resolution of, and their alkaloidal 
salts (Dakin), A., i, 430. 

Succinodehydrogenase (Widmark), A., 
i, 600. 

effect of hydrogen-ion concentration 
on the action of (Ohlshon), A., i, 
786. 

8ucoinodi-6-aoenapbthylamide(FLEis( h- 
er and Sohranz), A., i, 1143. 

Succinonitrile, dichloro* (Ott and Lop* 
mann), A., i, 643. 

Suorose ( saccharose , cane-sugar), prepara- 
tion of, chemically pure (Krais y), 
A., ii, 233. 

spectrum of the triboluminescence of 
(Longchambon), A., ii, 542. 
polarisation of normal solutions of 
(Stan£k), A., ii, 167. 
heat of combustion of (Swiento- 
slawbki and Starczewska),A., ii, 
616. 

osmotic pressure of (Lotz and Frazer), 
A., ii, 264. 

inversion of (Moran and Lewis), T., 
1613 ; (Scatchard), A., i, 230. 


Sucrose {saccharose, cane-sugar), velocity 
of inversion of (Dhar), A., ii, 89 ; 
(Falrs and Morrell), A., ii, 882. 
inversion of, by alkaline copper solu- 
tion (Maquenne), A., i, 920 ; 
(Canals), A., ii, 692. 
inversion of, by saccharase (Colin 
and Chaudun; Chaudun), A., i, 
389. 

hydration of, in water solution (Scat- 
chard), A., i, 230. 
velocity of hydrolysis of (Clark), A., 
ii, 185. 

oxidation of, by nitric acid (Chatta- 
way and Harris), T., 2703. 
action of ozone on solutions of (Sohone- 
baum), A., i, 223. 

explosion of finely divided (Beyers- 
dorfek). A., ii, 749. 
sulphate (Neuberg and Lieber- 
mann), A., i, 222. 

benzyl derivatives of (Gomberg and 
Buohler), A., i, 112. 
permeability of the intestines to 
(Woringer), A., i, 1214. 
detection of, colorimetrically (Kryz), 
A., ii, 233. 

detection of, in presence of dextrose 
(Congdon and Stewart), A., ii, 
233. 

estimation of, with invertase (Hard- 
ing), A., ii, 167. 

estimation of, in presence of other 
sugars (Behre and During), A., ii, 
790. 

separation of dextrose from, by dia- 
lysis (Congdon and Ingersoll), 
A., i, 322. 

Bucrosephosphoric acid, strychnine salt 
(Neuberg and Dalmer), A., i, 920. 

Sugars, effect of ketonic compounds on 
the formation of (Geelmuyden), 
A., i, 607. 

synthesis of (Wagner and Parnas), 
A., i, 965. 

from formaldehyde (Ewart), A., i, 

10 . 

in the body (Parnas and Wagner), 
A., i, 487. 

fluorescence of (Lewis), A., ii, 334. 
optical rotation of (Maltby), T., 
2608. 

adsorption in solutions of, and their 
emulsifying action (Clark and 
Mann), A., ii, 550. 
chemistry of (Kiliani), A., i, 223, 
321, 1111. 

action of amino-acids on (Gr^nhut 
and Weber), A., i, 236. 
fermentation of, by pentose-ferment- 
ing bacteria (Peterson, Fred, and 
Anderson), A., i, 971. 
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Ilgtm, fermentation of, preparation 
of glycerol from (Vereinigte 
Chemisorb Werkb), A., i, 980. 
in blood (Cammidgb, Forsyth, and 
Howard), A., i, 81 ; (Rosen- 
berg), A. ,i, 789 ; (Neuwirth and 
Kleiner; Stasiak), A., i, 1208. 
distribution of (Falta and Rich- 
ter-Quittner), A., i, 696. 
effeet of amino-acids and fatty acids 
on (Pollak), A., i, 483. 
effect of caibon dioxide on (Bin- 
swanger), A., i, 962. 
in narcosis and disease (Chant- 
rainb), A., i, 192. 

in arterial and Tenons blood (Turban), 
A., i, 482. 

relation between the content of, in 
urine and in blood (Tervaert), A., 
i, 1215. 

in blood and urine, action of phos- 
phates on (Elias and Weiss), A., i, 
1085. 

in cerebrospinal fluid, aqueous humour, 
and blood plasma (Coope ; de Haan 
and van Creveld ; Stevenson), 
A., i, 295. 

steric transformation of, in tissues 
(Isaac and Adler), A, i, 297. 
stereoisomeric, permeability of the 
glomerulus membrane for (Ham- 
burger), A., i, 490, 491, 790, 919. 
synthesis of acylated halogen deriv- 
atives of (Freudenberg and Ivbrs), 
A., i, 523. 

action of hydrogen peroxide on solu- 
tions of (Schonebaum), A., i, 920. 
metabolism of. See Metabolism, 
oxidation of acids derived from 
(Greinert), A., i, 1111. * 
unsaturated reduction products of 
(Bergmann, Schotte, and Lechin- 
bky), A., i, 227 ; (Bergmann and 
Miekeley), A., i, 618. 
transportation, retention and excre- 
tion of (Folin and Berglund), 
A., i, 487. 

excretion of, in urine (Mubsch- 
hauser), A., i, 198 ; (Neuwirth), 
A., i, 485. 

reducing, action of ammonia on (Ling 
and Nanji), A., i, 631. 
clarification of solutions containing, 
by meaus of lead acetate (Englis 
and Tsang), A., ii, 459. 
estimation of (Quisumbing and 
Thomas), A., ii, 92 ; (Hanak), 
A., ii, 166 ; (Fleury and Bou- 
tot), A., ii, 879. 

estimation of, in blood (Labb£, 
, Nbfvbux, and Nomidis), A., ii, 
64s. 


Sugars, reducing, estimation of, in urine 
(Smith), A., ii, 663. . 
estimation of, by fermentation 
methods (Lange), A., ii, 93. 
estimation of, iodometrically (Auer- 
bach and Bodlander), A., ii, 878. 
estimation of, in blood (Rosenberg), 
A., i, 482 ; (Guy), A., ii, 94; 
(Reist), A., ii, 323 ; (Stepp), A., 
ii, 592 ; (Ernst and Wbsss), A., ii, 
724 ; (Csonka and Taggart), A., 
ii, 879. 

estimation of, in blood and urine 
(Tervaert), A., ii, 166. 
estimation of, in urine (Folin and 
Berglund), A., ii, 400. 

Sulphamidophth&lio acid, constitution 
of, and its salts and esters (Zinoke 
and Greune), A., i, 550. 

p- Sulphaminobensoio aeid, sodium salt 
(Weil and Moser), A., i, 444. 
estimation of, in commercial saccharin 
(Herzog and Kreidl), A., ii, 237. 

Sulphamphthaleins (Dutt), T., 2389. 

cis- Sulphatodie thy lenediaminecobaltio 
bromide (Duff), T., 452. 

“ Sulphatoethylaniline. ” See W-Phenyl- 
j3-aminoethyl hydrogen sulphate. 

1: 1-Sulphatomercuridimethylene-bis- 
1 : 2*dihydrobenzofaran (Adams, 
Roman, and Sperry), A., i, 947. 

Sulphatopentamminecobaltiaelenate. See 
under Cobalt. 

Sulphides. See under Sulphur. 

Sulphide colouring matters, red (Wat- 
son and Dutt), T., 1939, 2414. 

Sulphidobisdimethylpyrrole-3-oarb- 
oxylic acids, ethyl esters (Fischer and 
Herrmann), A., i, 1055. 

Sulphiformin ( methanalsulphurous add) 
(Malvezin), A., i, 222. 

Sulphilimines (Mann and Pope), T., 
1052. 

Sulphimidophthalio acid, constitution 
of, and its salts and derivatives 
(Zincre and Greune), A., i, 551. 

p-Sulphinobeuioic acid (Smiles and 
Harrison), T., 2024. 

5-Sulphiaosalioylio aoid (Stewart), T., 
2559. 

Sulphite liquor lactone (Hintikka), 
A., i, 347. 

cis- Sulphitodiethylenediaminecobaltic 
bromide (Duff), T., 452. 

Sulphoacetic acid as a condensing agent 
(Schneider and Kraft), A., i, 
749. 

salts, detection and estimation of, in 
cellulose aoetates (Entat and Vul- 
quin), A., ii, 583. 

cobalt and copper salts (Backer and 
Dubsky), 4 .» i, 423. 
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Sulpho-aoid groups, steric hindrance of 
(VAN Duin), A., i, 189. 

8-p-Sulphoben«eneaio-5-aminO'8-meth- 
oxyquinoline (Jacobs and Heidel- 
bergbr), A., i, 671. 

5-Sulphobenzeneazo-2:4-dimethyl- 
pyrrole-3-carboxylic acid, ethyl and 
methyl esters (Raster, Weber, 
Maurer, Niemann, Sohlaok, 
Schlayerbaoh, and Willio), A., i, 
858. 

8-p-Sulphobenzeneaxo-5-hydroxy-6- 
methoxy 2-phenylquinoline-4-oarb- 
oxylio aeid (Halberkann), A., i, 175. 

8-p-Sttlphobenzeneazo-5-hydroxy-6- 
methoxy quinoline (Jacobs and 
Heidelberoer), A., i, 672. 

0 -p- Sulphobenzeneaxo-6- hydroxy- 
2-phenylquinoline-4-carboxylic acid 
(Halberkann), A., i, 174. 

Snlpbobenzide. See Diphenylsulphone. 

Solphooarboxylio acids, salts of (Backer 
and Dubsky), A., i, 423. 

m-Sulphocinnamio acid, and its aniline 
hydrogen salt (Moore and Thomas), 
A., i, 454. 

Sulpbohasmoglobincsmia (van den 
Bergh), A., i, 798. 

l-3'-Stllpho-2-hydroxyphenyl-3*methyl- 
5-pyrazolone, 5'-chloro- (Society of 
Chemical Industry in Basle), A., 
i, 885. 

l-5'-8ulpho-2'-hydroxyphenyl-8-methyl- 
5-pyrazolone-3'-carboxylio acid 
(Society of Chemical Industry in 
Basle), A., i, 385. 

Sulphonamides, aliphatic (Clutterbuck 
and Cohen), T., 120. 
substituted, preparation of (Farben- 
fabriken vorm. F. Bayer & Co.), 
A., i, 999. 

Sulphonation of phenols (Campbell), 
T., 847. 

a-Sulphonedibutyric acid, resolution of 
(Ahlberg), A., i, 625. 

Sulphonic acids, esters, action of, with 
amines (Foldi), A., i, 782. 

8nlpbonic acids, o-amino-, aromatic, 
condensation of wocyanic acid with 
(Scott and Cohen), t., 2034. 

2 .S'-Sulphonidotriphsnylearbinol (Gom- 
berg and Britton), A., i, 163. 

2 :2'-Sulphonidotriphenyloarbinyl 
chloride (Gomberg and Britton), 
A., i, 163. 

2:2 / -Sulphonidotriphsnylmcthanc (Gom- 
brrg and Britton), A., i, 168. 

2:2'*8ulphonidotriphenylmethyl, and its 
peroxide (Gomberg and Britton), 
A.* i, 163. 

Sulphonyl chlorides, aromatic (Stew- 
art), T., 2555. 

cxxii. ii 


2-j3-8ulphophenyl-6-methyl-\|/-azimlno- 
beuxenc, 5-amino- (Kalle 4b Co.), 
A., i, 61. 

o-Bulphopropionic acid, cobalt and 
copper salts (Backer and Dubsky), 
A., i, 423. 

Bulpbosalicylaldshyde, preparation and 
derivatives of (Weil ana Brimmer) 
A., i, 349. 

Sulphosalicylic add, action of, on the 
swelling of gelatin and albumin (Ost- 
wald and Kuhn), A., i, 598. 

5-Sulphosalicylic acid, 3-nitro-, potass- 
ium hydrogen salt (Sakellarios), 
A., i, 1145. 

Sulphoxylic acid, estimation of, volu- 
metrically (de Bacho), A., ii, 311. 

Sulphur, absorption spectrum of (Fu- 
kuda), A., ii, 728. 

Rontgen-ray spectrum of (Lindh), A., 
ii, 542. 

latent heat of fusion of (Stratton 
and Partington), A., ii, 258. 
rhombic, solubility of (Hildebrand 
and Jenks), A., ii, 141. 
solubility of, in organic liquids (Dela- 
place), A., ii, 706. 
valency of (Lecher and Simon), A., i, 
1013. 

absorption of active hydrogen and 
nitrogen by (Wendt ; Newman), 
A., ii, 639. 

colloidal, physico-chemical investiga- 
tion of (Rossi), A., ii, 485. 
hydrophobic and hydrophilic sols of 
(Freundlich and Soholz), A., ii, 
841. 

ellect of heating charcoal with 
(Wibaut), A., ii, 52, 373. 
action of, on cuprous chloride 
(Pinkard and Wardlaw), T., 
1300. 

equilibrium between iodine and, in 
solution (Amadori), A., ii, 561. 
and its compounds, action of, on 
terpenes (Budnikov and Sohilov), 
A.,i, 944. 

metabolism. See Metabolism, 
in proteins (Hoffman and Gortner), 
A., i, 429. 

Sulphur compounds in agar (Neuberg 
and Ohle), A., i, 828. 
action of, on growth of plants 
(Turina), A., i, 707. 
oxidation of, by bacteria in soils 
(Lipman, Waksman, and Joffe), 
A., i, 303 ; (Waksman), A., i, 
706. 

fate of, in the animal organism 
(Schmidt and Clark), A., i, 968. 

Sulphur monochloride, action of aniline 
with (Coffey), A., i, 132. 

56 
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Sulphur 

Sulphuryl chloride, action of, on 
aromatic amines (Eller and 
Klbmm), A., i, 448. 
chlorination of benzene with 
(Silberrad), T., 1015. 
action of, on organic compounds 
(Durranb), T., 44. 

Pyrosulphuryl chloride, action of 
toluene on (Steinkopf and Buch- 
hxih), A., i, 122. 

Thionyl chloride, action of, on glycollic 
acid (Blaise and Montagne), 
A*, l, 520. 

action of, on o-hydroxy-acids 
(Blaise and Montagne), A., i, 
715. 

Sulphides, phosphorescent, refractive 
index of (Curie), A., ii, 801. 
action of red rays on (Curie), A., 
ii, 246. 

effect of heat on phototropy of 
(Mourelo), A., ii, 604. 
preparation of sols of (v. Hahn), 
A., ii, 856. 

fate of, in the blood ( Haggard and 
Charlton), A., i, 287. 
estimation of (Budnikov and 
Krause), A., ii, 717, 782. 
estimation of, volumetrically 
(Willard and Cake), A., ii, 80. 

Sulphur dioxide, specific heat of 
(Partington and Cant), A., ii, 
191. 

solubility of, in suspensions of 
calcium and magnesium hydr- 
oxide* (Smith and Parkhurst), 
A., ii, 761. 

vapour pressure of (Bergstrom), 
A., ii, 423. 

viscosity and molecular dimensions 
of (Smith), A., ii, 686. 
equilibrium between water and 
(Biohowsky), A., ii, 270. 
oxidising properties of (Wardlaw 
and Pinkard), T., 210. 
oxidising aud reducing properties of 
(Stewart and Wardlaw), T., 
1481. 

estimation of (Barham), A., ii, 520. 

Inoxide, physical properties of 
(Berthoud), A., ii, 638. 
equilibrium of chromium trioxide, 
water and (Gilbert, Buckley, 
and Masson), T., 1934. 
equilibrium of ferric oxide, water 
and (Posnjak and Merwin), A., 
ii, 772. 

fetroxide (Meyer, Bailleul, and 
Henkel), A., ii, 843. 

Sulphurous acid, autoreduction of 
(Bennett) T., 1794. 


Sulphur : — 

Sulphurous acid, reaction between 
iodic acid and (Skrabal), A., ii, 
488. 

action of iodine with (Macaulay), 
T., 552. 

estimation of (Coppetti), A., ii, 80. 

Sulphites, preparation of, pure 
(Shenefield, Yilbrandt, and 
Withrow), A., ii, 45. 
alkali hydrogen, equilibria in 
aqueous solutions of (Baly and 
Bailey), T., 1813. 
detection of, in foods (Chapman), 
A., ii, 520. 

Sulphuric acid, lead chamber process 
for (Forrer), A., ii, 761. 
and its salts, electrical conductivity 
of mixtures of (Kendall, Adler, 
and Davidson), A., ii, 126. 
determination of the transport 
numbers for (Ferguson and 
France), A., ii, 113, 114. 
properties of mixtures of ethvl 
ether, water and (Pound), t., 
941. 

heat developed on mixing nitric 
acid, water and (McDavid), A., 
ii, 617. 

absorption of ethylene by (Damiens), 
A., i, 1105. 

action of, with aromatic disulphides 
(Smiles and McClelland), T., 
86 . 

detection and estimation of, in 
cellulose acetate (Entat and 
Vulquin), A., ii, 533. 
estimation of, as barium sulphate 
(Balareff), A., ii, 864. 
estimation of, in presence of 
aluminium (Moser and Kohn), 
A., ii, 782. 

Sulphates, diffusion of (Stiles), A., 
ii, 125. 

double hydrated, dissociation plea- 
sures of (Caven and Ferguson), 
T., 1406. 

estimation of (Kolthoff), A., ii, 
81. 

estimation of, as barium sulphate 
(Chatter jee), A., ii, 390. 
estimation of, volumetrically (Jel- 
linek and Ens), A., ii, 864. 
estimation of, in soils (Hirst and 
Greaves), A., ii, 521. 
estimation of, in blood (Denis), A., 
ii, 225. 

Persulphates, estimation of (Soaglia- 
rini and Torelli), A., ii, 81. 

Hyposulphurous acid, estimation of, 
volumetrically (de Baoho), A., ii, 
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Sulphur : — 

Tniosulphurio acid, occurrence and 
estimation of, in the animal 
organism (Dezani), A., i, 668. 
Thioiulphatei, periodicity of reactions 
between arsenites or arsenates and 
(Forbes, Estill, and Walker), 
A., ii, 271. 

reaction of, with nitrites (Fal- 
ciola), A., ii, 453. 
ageing of standard solutions of 
(Hahn and Windisch), A., ii, 
873. 

Dithionates, estimation of, volume t- 
rically (Fischer and Classen), A., 
ii, 453. 

Polythionic acids, and their salts 
(Riesknfeld and Feld), A., ii, 45. 
Polythionates, analysis of (Kurten- 
acker and Fritsch), A., ii, 521. 

Sulphur organic compounds (Mann and 
Pope), T., 1052. 

autoxidation of (Del^pine), A., i, 
621, 914. 

thiocyanates (Lecher and Wittwer ; 

Lecher and Goebel), A., i, 640. 
Sulphuric acid, glucose esters of 
(Levene, Meyer, and Weber), 
A. t i, 987. 

mixed, anhydrides of, with carb- 
oxylic acids (van Peski), A., i, 
106. 

Sulphur estimation: — 

estimation of (Losana), A., ii, 582, 
656. 

estimation of, microchemically 
(Holtz), A., ii, 521. 
estimation of, in antimony sulphide 
(Luff and Porritt), A., ii, 225. 
estimation of, in illuminating gas, by 
means of perhydrol (Klemmer), A., 
ii, 224. 

estimation of, in commercial ichthyol 
preparations (Pippin and Reau- 
bourg), A., ii, 784. 
estimation of, in cast iron and steel 
(Marinot), A., ii, 224. 
estimation of, in organic compounds 
(Meulen), A., ii, 311. 
estimation of, in pyrites (Gadais), 
A., ii, 76 ; (Chaudron and Jure- 
Boirard), A., ii, 311. 
estimation of, in vulcanised rubber 
(Dyer and Watson), A., ii, 656, 
782. 

estimation of, in urine (Robison), A., 
ii, 389. 

Sulphur group, heteropoly-acids of the 
elements of the (Meyer and Sta- 
teozny), A., ii, 773. 

Sulphuric and Sulphurous adds. See 
under Sulphnr. 


Sulphuryl chloride. See under Sulphur. 

Sulphurylaside, action of, on benzene 
(Schmidt), A., i, 777. 
action of, on ^-xylene (Curtius and 
Schmidt), A., i, 776. 

Sunlight, effect of various rays of, on 
the formation of essential oils in 
plants (Canals), A., i, 907. 
coagulation of colloids by (Ganguly 
and Dhak), A., ii, 604. 

Surfaces, orientation of molecules in 
(Harkins and Roberts), A., ii, 422. 

Surface tension, measurement of (Sud- 
den), T., 858 ; (Elder), A., ii, 
618. 

calculation of (Creighton), A., ii, 
426. 

effect of addition of electrolytes on 
(Izaguirre), A.» ii, 262. 
effect of, on rate of solution (Ganguly 
and Banerji), A., ii, 821. 
of corresponding states (Lorenz and 
Herz), A., ii, 261. 

of thin layers of liquids (Marcelin), 
A., ii, 686. 

Suspensoids, coagulation of (v. Hahn), 
A., ii, 37. 

Symphorwarpus racemosus , sugars from 
the fruit of (v. Lippmann), A., i, 
311. 

Synergism, ionic (Michaelis and Hira- 
bayashi), A., ii, 429. 

Synovial fluid, analyses of (Malm£jac), 
A., i, 703. 

Syphilis, action of bismuth compounds 
on (Sazerac and Levaditi), A., i, 
89 ; (Fournier and Guj£not), A., 
i, 301. 

action of sodium p-hydroxy-?n-amino- 
phenylarsinate on (Fournier, 
GujSnot, and Schwartz), A., i, 
300. 

Systems, binary. See Binary systems, 
conjugated, of double linkings, com- 
bination in (Bergmann), A., i, 
1106. 

disperse, optical properties of (Lif- 
schitz and Beck), A., ii, 597. 
heterogeneous, equilibria in (Syrkin), 
A., ii, 699. 

velocity of reaction in (Collenberg 
and Bodforss), A., ii, 431. 
symmetrical tautomeric triad, mo- 
bility of (Ingold and Piggott), 
T., 2381. 


T. 

Tadpoles, influence of the reaction of the 
solution on the action of poisons or 
drugs on (Labes), A., i, 901. 
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Takadiaitase, inactivation of (JAcOby 
aud Shimizu), A., i, 481. 

Tallow, Mafurra (Rindl), A., i, 1102. 

Tannase (Freudbnberg and Voll- 
brecht), A.j ii, 286. 
estimation of (Rhind and Smith), A., 
ii, 407. 

Tannin, detection of (Atkinson and 
Hazleton), A., ii, 793. 
estimation of, in wines (Malvezin), 
A., ii, 172. 

Tannins (Freudenberg, Boh me, and 
Purrmann), A., i, 766 ; (Freuden- 
berg and Vollbrecht), A., i, 
1046. 

from Acer ginnala (Perkin and 
Uyeda), T., 66. 
catechu (Nikrenstein), T., 23. 

Chinese (Freudenberg and Scilasi), 
A., i, 1169. 

crystalline synthetic (Karrer and 
Salomon), A., i, 266. 
from spruce needles (v. Eulek), A., 
i, 233. 

estimation of, in wines (Fresenius 
and Grunhut), A., ii, 96. 

Tanning of hides and leather (Rakuzin), 
A*, l, 703. 

Tantalum bichloride (Lindner), A., ii, 
509. 

pen/ochloride, preparation of, and its 
insulating properties (Biltz and 
Yoigt), A., ii, 303. 
reduction of (Ruff and Thomas), 
A., ii, 618. 

peroxide, action of light on (Renz), 
A., ii, 61. 

Tantalum separation: — 

separation of, from columbium 
(Merrill), A., ii, 230. 

Tapiolite from South Dakota ( Headden), 
A., ii, 387. 

Tar acids, estimation of phenol in 
(Hoffert), A., ii, 878. 

l-Tartardialdehyde, and its derivatives 
(Berumann), A., i. 8. 

Tartaric acid, and its salts, rotatory 
dispersion of (Lowry and Austin), 
A., ii, 414. 

active racemic compound of (Lan- 
drieu), A., i, 808. 
and its salts, action of uranyl acetate 
on (Kopatschek), A., i* 984. 
potassium sodium salt, piezo-elec- 
tricity of crystals of (Scott), A., ii, 
609. 

ethyl ester, preparation and properties 
of (Lowry and Gutter), T., 532. 
green coloration of (Patterson), 
T., 1042. 

methyl ester, acetyl derivative (Freu- 
dbnberg and Brauns), A., i, 628. 


Tartario acid, estimation of, volUmetrio- 
iliv, in presence of alkaline earth 
chlorides (Simon and Zivy), A*, ii, 880. 

Tartario acid, bthydroxy- (Lachman), 
A*, i, 109. 

Taste, peppery, relation between 
chemical constitution and (Ott and 
Zimmermann), A., i, 187. 

Tautomeriim, complex (Ley and Grau), 
A., i, 536. 

of dyads (Usherwood), T., 1604. 
intra-annular (Farmer, Ingold, and 
Thorpe), T., 128. 
keto-enolic (Kavfmann), A., i, 986. 
application of Olaisen’s rule to 
(Dibckmann), A., i, 1020. 
ring- chain (Ron, Stevenson, and 
Thorpe), T., 660; (Deshapande 
and Thorpe), T., 1480; (Ingold, 
Perren, and Thorpe), T., 1765. 

Taxine, and its derivatives (Winter- 
stein and Iatrides), A., i, 672. 

Taxus bacccUa (yew), taxine from 
(Winterstein and Iatrides), A., i, 
672. 

Telegraphy, wireless, new detectors for 
(Heike), A., ii, 19. 

Telluric acid. See under Tellurium. 

Tellurium, absorption spectrum of 
(Lindsay), A., ii, 699. 
allotropy of (Damiens), A., ii, 498. 
amorphous, crystallisation of (Da- 
miens), A., ii, 662. 
metallurgy of (Hulot), A., ii, 142. 
equilibrium of mixtures of sodium 
and, in liquid ammonia (Kraus 
and Chiu), A., ii, 765. 

Tellurium alloys with antimony and 
with lead (Dreifuss), A., ii, 503. 

Tellurium compounds, pharmacology of 
(Joachimoglu and Hirose), A., i, 
396, 406. 

Tellurium salts, action of, on growth of 
plants (Turina), A., i, 707. 
action of, on bacteria (Joachimoglu), 
A., i, 1095. 

Telluric acid, preparation of (Meyer 
and Moldenhauer), A., ii, 49. 
Tellurides, preparation of (Moser and 
Ertl), A., ii, 48. 

Tellurium organic compounds 
Jelrobromide, compounds of amines 
with (Lowy and Dunbrook), A., i, 
446. 

hisacetylacetone dichloride (Morgan 
and Drew), T., 929. 
bisbenzoylacetone dichloride (Mor- 
gan and Drew), T., 930. 
bischloroacetyl&cfetone dichloride 
(Morgan and Drew), T., 936. 
hispivalylacetone dichloride (Morgan 
and Drew), T., 938. 
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Tellurium organic compound! 

chloroaoetylacotone, and its dichloride 
(Morgan and Drew), T., 985. 
dibenzoylmetbane trichloride (Mor- 
gan and Drew), T., 939. 
3-ethylacetyJacetone and its dihaloids 
(Morgan and Drew), T., 982. 
O-ethylpivalylacetoue trichloride 
(Morgan and Drew), T., 937. 
3-methylacetylacetone, and its di- 
haloids (Morgan and Drew), T., 
931. 

Tellurium detection and estimation : — 
detection and estimation of (Muller, 
Menzel, and Schubert), A., ii, 
390. 

Temperature curves (Ariano), A., ii, 
470. 

of combustion (Bronn), A., ii, 548. 
high, determination of, by effusion of 
gases (Yamaguchi), A., ii, 470. 
investigations at (Buff, Schmidt, 
and Mugdan), A., ii, 818. 
constant high, attainment of (Moser), 
A., ii, 115. 

low, maintenance of constant (Cioffi 
and Taylor), A., ii, 817. 
of the body, influence of the thyroid 
on regulation of (Grafe and v. 
Rrdwitz ; Schenok), A., i, 491. 

Teraconio acid, preparation of (Farmer, 
Inoold, and Thorpe), T. f 150. 

Terephthaldialdehyde, phenylhydr- 
azonesof (Rosenmund, Zetzsohe, and 
Flutsch), A., i, 39. 

Terephthalylbisdiphenylamide (Rosen- 
mund, Zetzsche, and FlOtsch), A., 
i, 39. 

Terephthalyldianilide (Rosenmund, 
Zetzsche, and FlOtsch), A., i, 39. 

Terephthalyldi-a-naphthalide (Rosen- 
mund, Zetzsche, and Flutsch), A., 
i, 39. 

Terephthalylideneanthranilio aoid 
(Ereley, Rogers, and Swisher), 
A., i, 935. 

Terephthalylidenedi-a-naphthylamine 

(Rosenmund, Zetzsche, and 
FlIjtsch), A., i, 89. 

Terpenes, chemistry of (Yesterberg; 
Yesterberg and Westerlind), A., 
i, 825. 

action of sulphur and sulphur com- 
ponnds on (Budnikoy and Schi- 
lov), A., i, 944. 

dicyclic, formulae of (Dupont), A., i, 
1042. 

Terpens compounds (Ruzicka and 
Meyer), A., i, 547, 829 ; (Ruzicka, 
Meyer, and Mingazzini), A., i, 
560 ; (Ruzicka and Seidel), A., 
i, 562. 


Terpene compounds, solubility, capillary 
activity, and haemolytic activity of 
(Rhode), A., i, 964. 

Terpin, commercial, melting point of 
(Clavera), A., i, 1042. 
hydrate, identity of flagstaffite with 
(Guild), A., ii, 76. 

Terpineoi, preparation of (Marohand), 
A., i, 262. 

hydrate, detection of (DENiabs), A., 
ii, 789. 

Tetany, effect of sodium salts on the 
production of (Tisdall), A., i, 1216. 
calcium in blood in (Robles), A. , i, 192. 
phosphorus metabolism in (Elias and 
Spiegel), A., i, 401. 

Tethelin (Drummond and Cannan), 
A., i, 491. 

5:7:12:14Tetra-aoetoxydibenzothi- 
anthren (Brass and Kohler), A., i, 
1051. 

Tetra-acetoxystearic acid (Nioolet and 
Cox), A., i, 320. 

Tetra-acetyl-C-bromoglucose ( W rede), 
A., i, 226. 

Tetra-acetyRnchloroacetylglucosei 
(Brigl), A., i, 225. 

Tetra-acetylgallaldehydecyanohydrin 
(Rosenmund and Pfannkuoh), A., i, 
1031. 

Tetraacetylglncose, mandelio acid 
derivatives of (Karrer, Nageli, and 
Smirnov), A., i, 263. 

Tetra-acetylmannose, chloro- (Brauns), 
A.,i, 433. 

Tetra-acetylsaUcinphenylmethylamine 

(ZempjJin and Kunz), A., i, 664. 

Tetra-aoetylsalicintrimethylammoniom 
bromide (Zempli£n and Kunz), A., i, 
565. 

a-Tetra-amylose dodeca-acetate (Pring- 
sheim and Dernikos), A., i, 632. 

Tetra-aquodipyridinemagnesium, salts 
(Spacu), A., i, 859. 

5 :7tl2: 14-Tetrabenzoylozydibeniothi- 
anthren (Brass and Kohler), A., i, 
1051. 

Tetrabensyl-bensylglucoside (Gomberg 
and Buchler), A., i, 112. 

2:2:4:4-Tetracarboxytf/cM)utane- 
l-malonio-3-aoetic aoid, ethyl eater 
(Ingold, Perren, and Thorpe), T., 
1788. 

Tetraoosoic acid, esters of (Brigl and 
Fuchs), A., i, 712. 

n-Tetracosyl aloohol, and its derivatives 
(Brigl and Fuchs), A., i, 713. 

Tetraethylammonium, and its derivatives 
(Schlubach and Ballauf), A., i, 
15. 

ruthenipentabromide (Gutbier and 

Kjuw)* A. # i, 16* 
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Tetraethyldiphenoquinoneixnoniuin per* 
chlorate (K EH km ANN, Roy, and 
Ramm), A., i, 468. 

Tetraethylphosphonium bromide and 
iodide, compounds of iodoform with 
(Strinkopf and^ScHWKN), A., i, 118. 

Tetraethylstibinium iodide, compound 
of iodoform and (Steinkopf and 
Schwen), A., i, 118. 

Tetragluoosan, and its derivatives 
(Prinosheim and Schmalz), A., i, 
1118. 

Tetrahydroaeenaphthene derivatives (v. 
Bratjn, Hahn, and Seemann), A., i, 
728. 

Tetrahydroacenaphthene, 4 -hydroxy- , 

and 4-thiol-, and their derivatives 
(v. Braun and Kirschbaum), A.,i, 
728. 

Tetrahydroacenaphthene*4-sulphinic 
acid (v. Braun and Kirschbaum), 
A., i, 728. 

Tetrahydroacenaphthene*4- snlphonic 
acid, and its halts and derivatives (v. 
Braun and Kirschbaum), A., i. 728. 

Tetrahydroaoeto-a-naphthalide, 6 : 7 -di- 
and 4:6:7*2ri-bromo- (Rowe and 
Davies), T., 1005. 

Tetrahydrobenzyl alcohol (de Pom- 
mereau), A., i, 825. 

Tetrahydrobufotalin (Wieland), A., i, 

200 . 

J-Tetrahydrocarvone (Simonsen and 
Rau), T., 881. 

Tetrahydrocinchonine (Jacobs and 
Hkidelbergbb), A., i, 672. 

Tetrahydro -^-codeine, and its salts 
(Speyer and Wieters), A., i, 47, 

a- and 3-Tetrahydrodeoxycinchonines 
(Jacobs and Heidelbeuger), A., i, 
672. 

7 - 5 -Tetrahydrodiphenyleneoxide' 

n-butyric Acid, and its derivatives 
(Mayer and Krieger), A., i, 747. 

7 - 5 -Tetrahydrodiphenyleneoxide- 7 -keto- 
n-butyrio aoid, ethyl ester (Mayer 
and Krieger), A., i, 747. 

7 - 6 -Tetrabydrodiphenyleneoxide- 
n-propylamine, and its hydrochloride 
and acetyl derivative (Mayer and 
Krieger), A., i, 748. 

Tetrahydrodipyridvl hydrate, and its 
salts (Peters), A., i, 48. 

Tetrahydrodipyridyls, dialkyl deriva- 
tives, action of iodine on (Emmert 
and Parr), A., i, 179. 

Tetrahydrodurene (Skita and Schenok), 
A., i, 241. 

Tetrah^dromethystic aoid (Goebel), A., 

Totrabydrometbystioole, and its semi- 
carbazone (Goebel), A., i, 657* 


Tetrahydro- 8 -naphthaldehyde, and its 
phenylhydrazone (Weil and Oster- 
meier), A., i, 189. 

atf-o- and - 3 -Tetrahydronaphthalde- 
bvdes, and their derivatives (V. Braun, 
Moldaenke, Dirlam, and Gruber), 
A., i, 749. 

Te trahydronaphthalene (i tetralin ), 

physical properties of (HeRz and 
Sohuftan), A., i, 647. 
preparation of derivatives of (Steven- 
son and Thorpe), T., 1717. 
derivatives, dehydrogenation of (v. 
Braun, Hahn, and Seemann), A., 
i, 728, 

fate of, in the organism (Rockemann), 
A.,i, 499. 

Tetrahydronaphthalene, dzbromonitro- 
(v. Braun, Hahn, and Seemann), 
A., i, 729. 

nitro-derivatives(ScHROETER,KiNDER- 
mann, Dietrich, Bkysohlag, 
Fleischhaukr, Riebensahm, and 
Oesterlin), A., i, 123. 

ffr-TetrahydronaphthalCnes, tfrtamino-, 
and their derivatives (Schroeter, 
Kindermann, Dietrich, Beysch- 
lag, Fleischhauer, Riebensahm, 
and Oesterlin), A.,i, 126. 

5 :6:7:8*Tetrahydronapbtbalene* 1 - and 
- 2 -aldebydes, and their derivatives 
(Fleischer and Feldmeikr), A., i, 
1160. 

ar-Tetrahydronaphthalenecarboxylic 
aoids, aminohydroxy-, hydroxy- and 
nitrohydroxy-, and their derivatives 
(Schroeter, Svanoe, E inbeck, 
Geller, and Riebensahm), A., i, 129. 

ar - Tetrabydronapbtbalenesulpbonic 
acids, and nitro-, and their salts and 
derivatives (Schroeter, Svanoe, 
Einbeck, Geller, and Riebensahm), 
A., i, 126. 

ar- Tetrahydronaphthalene-l-thiolaoetic 
acid (Schroeter, Svanoe, Einbeck, 
Geller, and Riebensahm), A., i, 127. 

a- and jS-Tetrahydronaphthanthraquin- 
ones (Tetralin G. m b. H.), A., i, 1040. 

7 : 8 : 9:lO-Tetrahydro-0-naphtbaquinol- 
ine, and its salts (v. Braun and 
Gruber), A., i, 762. 

Tetrabydronapbtbasinei, and its salts 
and derivatives (v. Braun and 
Gruber), A., i, 762. 

or-Tetrabydro-a- and -/3-napbtbola 
(Schroeter and Tetralin 
G. M. b. H.), A., i, 1036. 
and amino-, bromo-, chloro- and nitro- 
derivatives, and their derivatives 
(Schroeter, Svanoe, Einbeck, 
Geller, and Riebensahm), A. , i, 
127. 
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ar-Tetrahydro-/8-naphthol-4-azobensene- 
^-«ulphonio aoid (Sch roete k, Svanoe, 
Einbeck, Gel lee, and Riebensahm), 
A., i, 130. 

ar-Tetrahydro -£ -naphthol- 3 - sulphonic 
add, aud 1-bromo-, and their salts 
and derivatives (Schroeter, Svanoe, 
Einbeck, Geller, and Riebensahm), 
A., i, 127. 

ar-Tetrahydronaphthonitrile (v. Braun, 
Moldaenke, Diklam, and Gruber), 
A., i, 749. 

a- and /8-Tetrahydronaphthoylacetyl 

chlorides (Schroeter and Tktralin 
G. m. b. H.), A., i, 1137. 

a- and /9-Tetrahydronaphthoylaoetyl* 
malonio acids, ethyl esters (Schroeter 
and Tetralin G. m. b. H.), A., i, 
1137. 

/S-Tetrahydronaphthoyl-o-benioio acid, 
and its derivatives (Tetralin 
G. M. B.H.), A., i, 1039. 

«- and /9-Tetrahydronaphthoylpropionic 
acids (Schroeter and Tetralin 
G. m. b. H.), A., i, 1137. 

Tetrahydronaphthylaeetio acid, and its 
ethyl ester (de Pommereau), A., i, 
828* 

ar-Tetrahydro-a-naphthylamine, electro- 
lytic oxidation of (Ono), A., i, 
1008. 

Tetrahydro-j8-naphthylamine, /8-hydr- 
oxy-, and its salts (Takeda and 
Kuroda), A., i, 275. 

ar-Tetrahydro-a- and -jS-naphthylamines, 
and their derivatives and nitro- 
(SCHROETER, KlNDKRMANN, DlET- 

rich, Beyschlag, Fleischhauer, 
Riebensahm, and Oesterlin), A., 
i, 124. 

ar-Tetrahydronaphthylaminesulphonic 

acids (8CHROETER, Svanoe, Einbeck, 
Geller, and Riebensahm), A., i, 
129. 

a- and /8-Tetrahydronaphthylbutyric 
acids (Schroeter and Tetralin 
G. m. b. H.), A., i, 1137. 

$ - Te trahy dronaphthy lb utyry 1 chloride 
(Schroeter and Tetralin 
G. m. b. H.), A., i, 1137. 

2 -/3-Tetrahy dronaph thylcinchoninic 
acid, and its salts and ethyl ester 
(v. Braun, Hahn, and Seemann), 
A., i, 728. 

Tetrahydro-/3-naphthyldimethylamine, 
/3-hydroxy-, and its salts (Takeda 
and Kuroda), A., i, 275. 

ar-Tetrahydronaphthylenediamines, and 
their derivatives (Sch roster, Kinder- 
mann, Dietrich, Beyschlag, 
Fleischhauer, Riebensahm, and 
Oesterlin), A., i, 125. 


2:3c*r-Tetrahydronaphthylensphenan- 
thrazine (Schroeter, Kinds km ann, 
Dietrich, Beyschlag, Flrisoh- 
hauer, Riebensahm, and Oester- 
lin), A., i, 125. 

Tetrahydronaphthylethanol, and its 

pheuylurethaue (de Pommereau), 
A., i, 828. 

Tetrahydro /3-naphthylmethylamine, 
/3-hydroxy-, and its salts (Takeda 
and Kuroda), A., i, 276. 

Tetrahydronaphthylmethylamines, and 
their salts aud derivatives (v. Braun, 
Moldaenke, Dirlam, and Gruber), 
A., i, 749. 

ar-Tetrahydro-o- and -/9-aaphthylmethyl- 
amines, acetyl derivatives (Schroeter, 
Kindermann, Dietrich, Beyschlag, 
Fleischhauer, Riebensahm, an^ 
Oesterlin), A., i, 124. 

0- /3 Tetrahydronaphthylmethylbenzoie 
acid (Tetralin G. m. b. H.), A.,i, 1040. 

/3-Tetrahydronaphthylphthalide 
(Tetralin G. m. b. H.), A., i, 1039. 

2-/3-Tetrahydronaphthylquinoline, and 
its derivatives (v. Braun, Hahn, and 
Seemann), A., i, 729. 

2-ar-Tetrahydronaphthylqninoline- 
4-carbozylic aoid, and 7-bromo- 
(Chemische Fabrik auf Aktien 
vorm. E. Sobering), A., i, 952. 

1- and 2-Tetrahydronaphthylthiols 
(Tetralin G. m. b. H.), A., i, 340. 

ar-Tetrahydronaphthylthiols (Schroe- 
ter, Svanoe, Einbeck, Geller, and 
Riebensahm), A., i, 126. 

ar-Tetrahydronaphthyl-2-thiolacetic 
acid (Schroeter, Svanoe, Einbeck, 
Geller, and Riebensahm), A., i, 
127. 

1- and 2 Tetrahydronaphthylthiolaoetie 
acids (Tetralin G. m. b. H.), A., i, 
340. 

Te tr ahy dr opyr an -4:4 - dicarboxylic aoid, 
ethyl ester (Kamm and Waldo), A., i, 
105. 

Tetrahydropyran-4: 5-spiro-2:4:6-triketo- 
hexahydropyrimidine (Kamm and 

Waldo), A., i, 105. 

Tetrahydropyrido-S^iminazols. See 

1 :3:5-Beuztriazole. 

Tetrahydrothiodiazole, dithio- (Guha), 
A., i, 877. 

bis - a r-Te t r ahydrothionaphthendisul- 
phonic aoid, sodium salt (Schroeter, 
Svanoe, Einbeok, Geller, and 
Riebensahm), A., i, 127. 

2:3 :5 :6-Tetraketo-l :4-dimethylpiper- 
azine (Forster and Saville), T., 824. 

Tetralaevoglucosan, and its derivatives 
(Pringsheim and Sohmalz), A., i, 
1118. 



ii. 1264 


INDEX OF SUBJECTS. 


Tetralin. See Te trahy dron aph th&len e . 

1:3:5 :7 - Tetramethoxy anthr aquinon e , 
and 2 A : 6 : 8 - tetranitro - (Heller and 
Lindner), A., i, 1040. 

4:4' :6 :6'-Tetramethoxyarsenobenzene, 
3:8'*d:amino-, dihydrochloride 

(Christiansen), A., i, 1203. 

4:6:3' :4'-Tetramethoxy-3-ethoxy-3- 
phenylohroman, 2-hydroxy- (Nieren- 
stein), T., 610. 

7:8:5':6'-Tetramethoxy*2-methyl- 
3:4*indeno(2':r)»beniopyrylium ferri- 
chloride (Crabtree and Robinson), 
T., 1041. 

4: 6: 3':4'-Tetramethoxy-3phenylchro- 
man, and 3-bromo-, 3*bromo-2-hydr- 
oxy-, and 2-chloro- (Nierenstein), 
T., 609. 

2:8-Tetramethyldiaminoacridine (Moud- 
gill), T , 1506. 

3:6-Tetramethyldmmlnocyano»eleno- 
pyronin, and its salts (Batteoay and 
Hugel), A., i, 669. 

Tetramethyk&aminodiphenylxnethane , 
compound of tellurium tetrabromide 
with (Lowry and Dunbrook), A., i, 
446. 

4 -A'-Tetramethyldf aminodiphenyl- 
methane, 3:3-efanitro-(MouDGiLL), T., 
1607. 

4 / :4 ,/ >Tetramethyl^amino^?'hydroxy- 
fuohsones (Mukerji), T., 551. 

4:4'-Tetramethyldmmino-2:2'-oxido- 
phenylsulphamphthalein (Dutt), T., 
2394. 

3 : 6-Tetramethy ldmminoselenoxanthone 

(Battegay and Hugel), A., i, 669. 

Tetramethylammonium aluminate, con- 
dition of, in solution (B&ezina), 
A., i, 638. 

ruthenipentabromide (Gutbier and 
Krauss), A., i, 16. 
chlorite (Levi), A., i, 528. 
iodide, compound of iodoform and 
(Steinkopf and Sohwen), A., i, 118. 

Tetramethylarsonium iodide, compound 
of iodoform and (Steinkopf and 
Schwen), A., i, 118. 

1:2 :4:6* Tetr ame thyl- 1 -^chloromethyl - 
A 2 6 -ci/cZohexadien-4-ol ( v. Auwers 
and Ziegler), A., i, 121. 

1:3:7 :9-Tetramethyldeoxyurio acid, and 
its salts (Biltz and Heidrich), A., i, 
884. 

Tetramethyldiallyl. See ^-Dimethyl* 
A^-octadiene. 

Tetramethyldiamylose (Pringsheim and 
Persoh), A., i, 632. 

TetramethyldiethanoUWaminotriphenyl- 

earbinol hydrochloride (British Dye- 
stuffs Corporation, Ltd., Green, 
Saunders, and Bate), A., i, 1068. 


Tetramethyl&pkenoquinoneimottium 
perchlorate (Kehrmann, Roy, and 
Ramm), A., i, 467. 

Tetramethylenediguanidine, and its 
salts (Kiesel), A., i, 531. 
action of arginase on (Kissel), A., i, 
413. 

TetramethylethanoRnaminodiphenyl- 
naphthylcarbinol hydrochloride 
(British Dyestuffs Corporation, 
Ltd., Green, Saunders, and Bate), 
A., i, 1068. 

1 : 1 :8:6-TetramethyL4-ethyl- A 2 *-cyclo- 
hexadien-4-ol (v, Auwers and 
Ziegler), A., i, 121. 

l:l:3:6-Tetrametbyl*4*ethyUdene-A 2 5 - 
cyc/ohexadiene (v. Auwers and 
Ziegler), A., i, 121. 

1:3:4:6-Tetramethyl fruetroie (Irvine 
and Patterson), T., 2697. 

Tetramethylglycerol chlorohydrin. See 
0<5-Dimethylpentane, 7-chloro-0Mi- 
hydroxy-. 

3/955-Tetrametbylbeptan-y-one,ii-chloro- 
( Billon), A., i, 717. 

Tetramethyl- A 2 8 -eycZohexadien-4-ole (v. 
Auwers and Ziegler), A., i, 120. 

1 :2:4-Trimethylc7/cZohexanei, stereoiso- 
meric (Skita and Sghenok), A., i, 
241. 

2:2:3:3-Tetraxnethylindoline, and 

5-nitroso- and their salts (Knoe- 
venagel), A., i, 1061. 

Tetramethyl“4-methylene-A 2:5 -n/c/o- 
hexadienes (v, Auwers and 
Ziegler), A., i, 121. 

Tetramethylmncic acid, amide and 
methyl ester of (Karrer and 
Peyer), A., i, 809. 

yyee-Tetramethyloctan-5-one, 7 ?-chloro- 
(Billon), A., i, 717. 

Tetrametbylolpbospboninm chloride, and 
its derivatives (Hoffman), A., i, 8. 

l:2:2:3-Tetramethylq/cZnpentyl benzyl 
ketone (Rupe and JXggi), A., i, 
840. 

1:2:2: 3-Te tramethylcycfopenty 1 
a-napbtbyl ketone (Rufe and Jaggi), 
A., l, 840. 

1 :2:2:3-Tetrametbylcyc/opentyl- 
fi phenyletbyl ketone (Rupe and 

Jaggi), A., i, 840. 

1:2:2: 3 -Tet raxnet hy lq/cZopenty 1 phenyl 
ketone (Rupe and Jaggi), A., i, 840. 

l:2:2:8-Tetramethyl<^topentylpropyi- 
earbinol (Leroide), A., i, 217. 

iW^'-Tetramethylphtbftlamide (v. 
Braun and Kaiser), A., i, 659. 

2:4:2 / :4 , -Tetramethylpyroooll-3i8 / -di- 
oarboxylic acid, ethyl ester (KOster, 
Schlack, Sohlayerbach, and Wil- 
lig), A., i, 858. 
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Tetramethylsaccharic acid, salts, amide 
and metbvl ester of (Karreb and 
Peyer), A., i, 809. 

2 :2: 3:3*Tetramethy 1-ar-tetrahydro- 
a-naphthindoline, and its salts 
(Knoevenagel), A., i, 1061. 
L'3:7:9-Tetramethylthiouric acids (Biltz 
and Hbidrich). A., i, 383. 
Tetramminccobaltiselenates. See under 
Cobalt. 

2:4:5:8’Tetraphenylpyridine picrate 
(Dilthey, NIjsslkin, Meyer, and 
Kaffer), A., i, 949. 

Tetraphthene. See Tetrahydroace- 
naphthene. 

s-Tetrapropylethane. See $e-Dipropyl- 
octane. 

Tetrapyridineoobaltiselenate, (Wchloro- 
(Meyer and Moldenhauer), A., ii, 
73. 

Tetrapyridineferritetetraohloroferrate, 

tf*hydroxy-( Weinland and Kissling), 
A#, l, 364. 

Tetrapyridinium /u-dichlorodinitrato- 
hexachlorodiferrate (Weinland and 
Kissling), A., i f 364. 
Tetraquinolinium /u-dichloro-octachloro- 
diferrate (Weinland and Kissling), 
A., i, 364. 

Tetraquochromihexaquochroiniselenate. 

See under Chromium. 

Tetrasolcs, preparation of (Stolls ), A. , 
i, 689. 

Tetrodon poison. See Poison. 

Textile fibres. See Fibres. 

Thallium, electrode potential of, and its 
amalgams (Richards and Smyth), 
A., ii, 341. 

flame reactions of (Papish), A., ii, 
528. 

Thallium compounds, studies on 
(Berry), T., 394. 

Thallium chloride, photochemistry of 
(Renz)i A., ii, 66. 

chlorides, action of, on organo-metallio 
compounds (D. and A, E. Goddard), 
T., 256. 

chromates (Canneri), A., ii, 297. 
cadmium nickel nitrite (Cuttica), A. , 
ii, 449. 

arseno-, bismutlio-, and stibio-thio- 
sulphates (Canneri), A., ii, 
378. 

ThaUic -thallous sulphate (Ben- 
rath and Espenschied), A., ii, 
504. 

Thallous borates (Canneri and Mo- 
rblli), A., ii, 571. 
bismuth bromide and iodide (Can- 
neri and Perina), A., ii, 
512. 

chlorite (Levi), A., ii, 567. 


Thallium:— 

Thallous haloids, compounds of am* 
monia with (Biltz and STO 14 JCN- 
werk), A., ii, 67. 
nitrite, doable salts of metallic 
nitrites and (Cuttica and Pa- 
ciello), A., ii, 877. 

Thallium organic compounds : — 
dialkyl salts and diary 1 haloids (God- 
dard), T., 36 ; (D. and A. 1. 
Goddard), T., 256. 
diphenyl oxide and salts (A. E. and 
D. Goddard), T., 486. 

Thallium estimation : — 
estimation of, in organic compounds 
(A. E and D. Goddard), T„ 488. 

Thapsic acid, electro-synthesis of, and 
its ethyl ester (Carmichael), T., 
2545. 

Thaumasite, constitution of (Holden), 
A., ii, 860. 

Theobromine, chloroform extraction 
apparatus for (Sghaap), A., ii, 797. 
soluble compounds of, with alkali 
benzoates and salioylates (Knoll A 
Co.), A., i, 464. 

estimation of, in urine (Gunzberg), 
A., i, 703. 

Theobromine- 1-aoetio acid (Merck, 
Wolfes, and Korniok), A., i, 1071. 

Theophylline, soluble compounds of, 
with alkali benzoates and salicylates 
(Knoll & Co ), A., i, 464. 

Theophylline-7-acetic acid (Merck, 
Wolfes, and Kornick), A., i, 1071. 

Thermochemistry, unit of measurement 
in (Swientoslawski), A., ii, 548. 
of organic compounds (Swientoslaw- 
rki), A., ii, 195; (Fajans), A., ii, 
818 ; (Thiel), A., ii, 819. 
of solutions (Levalt-Ezersky), A., 
ii, 819. 

Thermo-oompression (Deleuer), A., ii, 
684. 

Thermodynamics, relation between 
statistical mechanics and (Tolman), 
A., ii, 257. 

of mixtures (Wagner), A., ii, 116. 

Thermo-eleotrio force of metals (Lati- 
mer), A., ii, 814. 

Thermo-regulator (Starkey and Gor- 
don), A., ii, 547. 

Thermos flask, use of, in the laboratory 
(Bourlet and Thomas), A., ii, 
139. 

Thermostat to determine the effect of 
temperature on diffusion (Oholm), A., 
ii, 621. 

adjustable (Lewis and Wood), A*, ii, 
612. 

electrioal heating apparatus for (JUw 
ling), A., ii, 612. 
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Thiaioles (Bogert and Abrabamson), 
A., i, 576; (Bogert and Meter), 
A., i, 868. 

Thienoylhydroxamie acid, and its salts 
and esters (Jones and Hurd), A., i, 
249. 

Thiobacillus thio-oxydans, growth of 
(Lipman, Waksman, and Joffe), 
A., i, 808. 

Thiooarbamie acids, decomposition of 
azides of (Oliveri-MandalA), A., i, 
1007. 

Thiooarbamidei, preparation of (Good- 
year Tire and Rubber Co.), A., 
i, 236. 

interaction of aldehydes or ketones 
with (Taylor), T., 2267. 

3-Thiocarbamido-6-methoxybenzoic 
arid (Hermann), A., i, 1151. 

Thiooarbamine cvauides, preparation of 
(Fromm and Wenzl), A., i, 437. 

Thiocarbanilide, compound of chloro- 
picrin and (Ray and Das), T., 
327. 

Thiocarbimides (Hill and Kelsey), 
A., i, 1141. 

Thiocyanates (Hill and Kelsey), A., 
i, 1141. 

aotion of Grignard reagents on 
(Adams), A., i, 531. 

Thiooyanio acid, tetra-acetylsalicin salt 
(Zempl£n and Hoffmann), A., i, 
563. 

ethyl-, j8-naphthyl- and phenyl-thiol 
esters (Leoher and Wittwer), 
A., i, 641. 

phthalimidomethyl ester (Pucher 
and Johnson), A., i, 549. 
sulphur compounds of (Lecher and 
wittwer ; Lecher and Goebel), 
A., i, 640. 

l:3:4-Thiodiazole, 5-amino-2-thiol-, and 
its salts and derivatives (Guha), A., 
i, 875. 

2:5-<Wthiol- (Losanitch), T., 2544. 
potassium salt, compound of chloro- 
picrin and (RAy and Das), T., 
325. 

Thiodiazoles, synthesis of (Fromm, 
Kayser, Brifgleb, and Fohren- 
bach), A., i, 377. 

l:8:4-Thiodiasolyl sulphides, 2-thiol- 
(Losanitch), T., 2544. 

Thionaphthen-2-carboxylic acid, audits 
methyl ester (Gesellschaft fur 
Teerverwektung m. b. H., Weiss- 
gerber and Kbuber), A., i, 567. 

Thionaphthen-2 :8-dicarboxylic arid, 
and its methyl ester (Gesellschaft 
fUr Teerverwertung m. b. H., 
Wbissgerber and Kruber), A., i, 
567. 


2-Thionaphthen-2 / -indoneindigo. See 

2-Oxythionaphthenyl-2*indane-l:8- 

dione. 

2- Thionaphthen*9-phenanthreneindigo. 

See 10-Oxy-9-oxythiouaphthenyl-6- 
oxyphenanthrene. 

Thionaphthensulphonio arid, prepara- 
tion of (Gesellschaft fAr Teerver- 
wertung m. b. H., and Weiss 
GERBER). A., i, 1172. 

3- Thion-2:4-dibenxoyl-l:2:4-triasole, 
5-imino- (Fromm, Kayser, Briegleb, 
and Fohrenbach), A., i, 379. 

3-Thion-4:l:2*thiodiazole, 5-amino-, lead 
salt and its dibenzoyl derivative 
(Fromm, Kayser, Briegleb, and 
FOhrenbach), A., i, 379. 

Thiophen series (Steinkopf and 
Herold), A., i, 850; (Steinkopf 
and Augestad-Jensen), A., i, 851. 

Thiosulphates. See under Sulphur. 

cis- Thiosulphatodiethylenediamine- 
oobaltic bromide (Duff), T., 453. 

Thiosulphuric arid. See under Sulphur. 

Thitsiol dimethyl ether (Majima and 
Chiba), A., i, 264. 

Thorium, X-series spectrum of (Dole- 
jsek, Duane, and Patterson), A., 
ii, 463. 

adsorption of, by basic ferric acetate 
(Brown), T., 1736. 

Thorium oxide ( thoria ), catalytic activity 
of (Gilfillan), A., i, 709. 
catalytic action of, on acetates 
(Adkins and Krause), A., i, 
422. 

reduction of, by metallic tungsten 
(General Electric Co.), T., 
2236. 

Thorium estimation : — 
estimation of, in monazite sand (Hel- 
mick), A., ii, 164. 

Thorium- C, emission of a-particles by 
(Shenstone and Sohlundt), A., ii, 
465. 

Thorium-X, oxidising properties of 
(Lemay and Jaloustre), A., ii, 186. 

Thortveitite (Schecelig), A., ii, 306. 
from Madagascar (Boulanger and 
Urbain), A., ii, 517. 
extraction and purification of scand- 
ium from (P. and G. Urbain), A., 
ii, 504. 

Thrombin and anti thrombin (Pickering 
and Hewitt), A., i, 1208. 

Thrombolysin (Rosenmann), A., i, 596. 

Thymine, detection of (Baudisoh and 
Johnson), A., ii, 238 ; (Johnson 
and Baudisch), A., ii, 828. 
detection of, in the presence of sugar 
(Deuel and Baudisoh), A., ii, 
670. 
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Thymol, preparation of (Cole; Smith 
and Pen fold), A., i, SI. 

Thymolmercuri-oompounds, and 6-iodo- 
(Mameli and Mameli-Mannessier), 
A., i, 1080 ; (Mameli), A., i, lo82. 

Thymai, effect pf extirpation of, on 
blood-corpuscles ( Asher and Mat- 
sumo), A., i, 298. 

basic peptone in (Felix), A., i, 702. 

Thymus striatus , constitueuts of oil from 
(Leojie and Angblbscu), A., i, 460. 

Thymus vulgaris , constituents of oil 
from (Leone and Angelescu), A., i, 
357. 

Thyroid, ohemical constituents of 
(Zunz), A., i, 897. 

new constituent of the (Sammartino), 
A., i, 1212. 

proteinogenic amines in the (Sam- 
martino), A., i, 966. 
effect of, on metabolism and on the 
regulation of body temperature 
(Grafe and v. Redwitz ; 
Schknck), A., i, 491. 
effect of, on creatinine metabolism 
(Schenk), A., i, 1212. 
effect of adrenal feeding on the iodine 
content of the (Black, Hupper, and 
Rogers), A., i, 966. 
action of, in phloridzin diabetes 
(Asher and Horrisberger), A., i, 
293. 

Thyroxin, influence of, on alcoholic 
fermentation (Tomita), A., i, 972. 

Tin, arc spectrum of (Hemsalech and 
de Gramont), A., ii, 176. 

Rontgen -ray spectrum of (de Broglie), 
A., ii, 330. 

isotopes of (Aston), A., ii, 650. 
liquid, density and surface tension of 
(Hogness), A., ii, 29. 
rate of solution of, in ferric alum 
(Collenberg and Bodforss), A., 
ii, 431. 

Tin tetrachloride, thermal constants of 
(Latimer), A., ii, 256. 
catalysis of the formation of, in the 
glow discharge (Paneth), A. , ii, 
363. 

hydride (Paneth, Johannsen, and 
Mathies ; Paneth, Matthias, 
and Schmidt- Hebbel), A., ii, 383. 
oxides, hydrated (Weiser), A.,ii, 853. 
Stannous ohloride, reduction of nitro- 
compounds by (Goldschmidt, 
Storm, and Hassel), A., ii, 361. 
oxide and its hydrates, preparation 
and reactions of (Burt and 
Partington), T., 1998. 

Stannio hydroxide, amphoteric pro- 
perties of (Oollins and Wood), T., 
441. 


Tin: — 

Stannio acids, isomerism of (Oollins 
and Wood), T., 441. 
action of hydrochloric acid on 
(Oollins and Wood), T., 1122. 
action of alkali hydroxides on 
(Oollins and Wood), T., 2760. 

Tin organio compounds (Druce), A., i, 
639, 1206. 

diisopropyl oxide and haloids and iso- 
propyl tribromide (Druce), T., 1861. 
mercaptides (Wuyts and Vangin- 
dertaelen), A., i, 250. 
tetraethyl and tetraphenyl, action of 
thallic chloride on (D. and A. E. 
Goddard), T., 259. 
tetraphenyl, use of, in preparation of 
organo-metallic compounds (God- 
dard, Ashley, and Evans), T., 
978. 

Tin detection, estimation and separa- 
tion 

detection of (Heller), A., ii, 458. 
estimation of, iodometrically (Koh- 
ler), A., ii, 530. 

estimation of, volumetrically (Smith), 
A., ii, 398. 

estimation of, in bearing metals 
(NAgel), A., ii, 721. 
estimation of, volumetrically, in red 
brass (MUck), A., ii, 722. 
estimation of, and its separation from 
antimony, copper, and lead (Kling 
and Lahsieur), A., ii, 86. 

Tissues, permeability of (Schaeppi), A., 
i, 290. 

non-protein constituents of, and endo- 
genous katabolism (Mitchell, 
Nevens, and Kendall), A., i, 897. 
action of potassium salts on (Clark), 
A., i, 399. 

oxidation of xanthine by (Morgan, 
Stewart, and Hopkins), A., i, 
1078. 

animal. See Animal tissues, 
animal, vegetable, and tumour, copper 
salts in (White), A., i, 399. 
subcutaneous, swelling in (Morawitz 
and Denecke), A., i, 492. 
detection of urea in (Bonnet and 
Haushalter), A., ii, 794. 
estimation of chlorine in (Pioo and 
Murtagh), A., ii, 716. 
estimation of the reducing power of 
(Lipschitz and Gottschalk), A., 
i, 298. 

estimation of urea in (Gad-Andresen), 
A., ii, 536. 

Tissue extraots, estimation of uric acid 
in (Steudel and Suzuki), A., ii, 538. 

Tit&nanetetra-l-piperidinium chloride 
(Leonard), A., i, 863. 
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Toluene compounds, Me=>l. 
Titanium tilt*, photochemical reduction 
of (Beneath and Obladjbn), A., ii, 
731. 

reduction of nitroparaffins with (Hen- 
derson and Macbeth), T., 892. 
Titanium trichloride, reduction with 
(Rathsbukg), A., i, 242. 
action of, on halogen organic com- 

S iund* (Black, Hirst, and 
aobeth), T., 2527. 

tetrachloride, thermal constants of 
(Latimer), A., ii, 256. 
sesquioxido, catalytic activity of (Gil- 
fillan), A., i, 709. 
catalytic action of, on acetates 
Adkins and Krause), A., i, 422. 
dioxide, action of light on (Renz), 
A., ii, 61. 

estimation of, volumetrically, in 
bauxite (Winch and Chandra - 
treya), A., ii, 459. 
sulphate, use of solutions of, in con- 
trolling the course of catalysis 
(Hofmann), A., ii, 490. 
use off in estimation of iron and 
copper (Thornton), A., ii, 528. 
Titanium estimation 
estimation of (Kikuchi: KanG), A., 
ii, 721. 

estimation of, by reduction (Tread- 
well, BLUMENTHAL,andSTARKLE), 

A., ii, 788. 

Toads, poison from. See Poison. 
Tebaeoo, biochemistry of (Paris), A., 
i, 211. 

carbon monoxide in the smoke of 
(Armstrong and Evans), A., i, 
1226. 

estimation of nicotine in (Liotta), 
A., ii, 404. 

Tohaku oil, composition and properties 
of (Iwamoto), A., i, 98. 
o-Tolidine hydroferrocyanide (Cum- 
ming), T., 1296. 

Toluene, physical constants of (Tim- 
mermans, van der Horst, and 
Onnes), A., ii, 268. 
compressibility of (Richards, Bart- 
lett, and Hodges), A*, ii, 28. 
equilibrium of ethyl alcohol, water, 
and (Ormandy and Craven), A., 
i, 215 

nitration of (Gibson, Duckham, and 
Faiebairn), T., 270. 
action of pyrosulphuryl chloride on 
||rsiNKOPF ana Bdohbbim), A., i, 

efd^ation of (Zabqrowski), A., ii, 

JPfttapae, 8^-dibromo-, action of sodium 
with (Fuchs and Metel), 4, i, 442. 


Toluene compounds, Me =» 1. 
Toluene, chlcro- derivatives, isomeric 
(Wahl, Norm and, and Vermeylen), 
A., i, 442. 

6-chloro-S-amino- (Goldschmidt and 
Strohmengbr), i, 1006. 
dichloronitro-derivatiyee (Davies), T., 
812. 

nitro-derivatives, equilibrium of, with 
carbasole and acenaphthene (Kre- 
mann and Strzelba), A., i, 176. 
?n-nitro-, nitration of (Brady), T., 
328. 

Toluenes, bromo-, oxidation of, with 
potassium permanganate (Bige- 
low), A., i, 998. 

nitro-, equilibria in binary systems of 
(Bell and McEwen), A., i, 726. 
p-Tolueneazofurfurylidene-fl-naphthyl- 
amine (Fischer and Meier), A., i, 
956. 

Tolueneazo-o-bydroxybensylidene- 
£-naphthylajnine (Fischer and 
Meier), A., i, 956. 

Toluene-4-azo-£-naphthol, 2:6-dichloro- 
(Davies), T., 813. 

o-Tolueneazo-£-naphthylamine, and its 

acetyl derivative (Fischer and 
Schwappacher), A., i, 957. 
p-Toluene-l-azo-$-nitro-£-naphtbyl- 
amine (Morgan and Chazan), A., i, 
181. 

1 -p-Tolueneaso-8-nitro-E-uaphtfcyl- 
amine (Morgan and Gilmour), A., 
i, 380. 

2- o-Tolueneasophenol (Chattaway and 
Hill), T., 2758. 

p-Toluenediazonium chloride, compound 
of bismuth trichloride and (Chal- 
lenger and Wilkinson), T., 103. 
o-Tolueneiulphonamide, electrochemical 
oxidation of (Fichter and LOwe), 
A., i, 242. 

oxidation of (Pamfilov), A., i, 928. 
jp-Toluenesulphonamide, oompound of 
triphenylarsine-^-toluenesulphonyl- 
imine and (Mann and Pope), T„ 1054. 
o - and p-Toluentiulphonamidea, thermal 
analysis of the system (Dobrjanski), 
A., l, 1132. 

jp-Toluene-^-iulphonbensylamidf (Farb- 
ENFABRIKEN VORM, F. BAYER & 

Co.), A., i, 999. 

Toluene-^-sulphondi-p-tolylamide, and 
its derivatives (Halberkann), A., i, 
1134. 

3- ^-Toluenesulphoneoeumarin, 7-hydr- 
oxy- (TbCger and Bolte), A., i, 
268. 

p-Toluene-p-eulphouetliylamida (Farb- 
enfabriken torm. F. Baker & 
Co.), A., i, 999. 
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Toluene compounds, Me «** 1. 

TolutnesdlPhonie Mid, 4-toluenesul- 
phonmethylamidophenyl ester (So- 
ciety o* Chemical Industry in 
Basle), A., i, 31. 

Toluene-m-sulphonic Mid, * 6-chloro- 
5-nitro-, metallic salts and amide of 
(Davies), T., 789. 

Toluene-p-Sulphonio aoid, 1 -methyl- 
papaverinium, 1-methylpyridinium 
and phenyltrimethylammonium 
salts (Foldi), A., i, 782. 
0-chloroethyl ester (Clemo and Per- 
kin), T., 644. 

transformations of diarylamides of 
(Halberkann), A., i, 1132. 

Tolaene-p-sulphonphenyl-p'-tolylamide, 
and its derivatives (Halberkann), 
A., i, 1133. 

m-Toluenesulphonyl chloride, 6-chloro-, 
and 6-chloro-5-nitro- (Davies), T., 
787. 


5-Toluene-p-sulphonylaminoacenapb- 

thene (Fleischer and Schranz), 
A., i, 1144. 

p-TofoenesulphonylV'-anilino-p'-benz- 
eneazo-8-naphthol ( H alberk ann ), 

A., i, 1133. 

p-Totaenesalphonylbenzeneaso-jS-naph- 
thol (Halbrrkann), A., i, 1133. 
3-p-Toluenesulphonylcoumarin (T r6ger 
and Boltb), A., i, 267. 
3-Toluene-p-sulphonyldextro*e (Freud- 
ENBERQ and Ivrrs), A., i, 524. 
Toluene-p-sulphonyldextrosediacetone 
(Freudenberg and Ivers), A., i, 
524. 


o'-p-Toluenesulphonyldiphenylnitroso- 
amine (Halberkann), A., i, 1132. 
3-p-Tolueneaulphonyl*2-methylquinol* 
ine, and its salts and derivatives 
(TeGgRR and Menzel), A., i, 269. 
p-Toluenesulphonyl-2-nitro-3-anilino- 
p-phenetidine (Heverdin and Rokth- 
lisberger), A., i, 538. 
p *Toluenesulphony 1-3: fi-dinitro-2- anil- 
ino-p-phenetidine (Reverdin and 
Roetulisberger), A., i, 538. 
p-Tolueneeulphonyl-2: 8-di'nitro- 

iV-methyl-p-phenetidine (Reverdin 
and Roetulisberger), A., i, 538. 
p-Tolueneftalphonyl-ttiono-, di - and tri- 
nitro-p- phenetidines, and their deriv- 
atives (Reverdin and Roethlisberg- 
er), A., i, 538. 

3-p-Toluene#ulphonyl*l:8-oxaiolid-2-one 
(Fromm and Honold), A., i, 530. 
p-Toluenesulphonyl-p-pbenetidine, 
nitro-derivatives (Reverdin and 
Roethlisberger), A., i, 538. 
8-p-Tcluenesttlpboaylquinophtlialone 
(Troger ana Menzel), A., i, 270. 


Toluene compound «, Mi** 1* 

TOluene-p-nlphonyltetra-aaitylglueMe 

(Freudenberg and Item), A., i, 
524. 

p-Toluenesulphonyl-p-tolyUttlphOEid* 
ethylene (Fromm and Sibbert), A., i, 
548. 

p-Toluenesulphonyl-p tolylthiolethane 
(Fromm and Siebert), A., i, 543. 

Toluene-p-sulphonyltriacetylbromo- 
glucose (Freudenberg and Ivers), 
A., i, 524. 

Toluene p-sulphonyltriacetylmsthyl- 
glucoside (Freudenberg and Ivers), 
A., i, 524. 

o-Toluic acid, 3-hydroxy- (Asahina and 
Kondo), A., i, 657. 

p-Toluio aoid, bromo-2-amino-, and its 
derivatives (Wheeler and Smithby), 
A., i, 332. 

Toluic acids, solubility of, in xylenes 
(Chapas), A., i, 389. 

Toluic adds, bromo- and chloro-deriv- 
atives, and their ethyl esters, amides, 
bromides, and chlorides (Davies 
and Perkin), T., 2202. 
di'mtroaraino-, methyl ester, and tri * 
nitro-, and their silver salts and 
ethyl ester (Giua), A., i, 534. 

Toluidine hydrochloride, formation of, 
from methylaniline hydrochloride 
(Beckmann, Correnb, and 
Liesche), Ay i, 635. 
hydroferrocyanides (Cumming), T., 
1293. 

o-Tolnidine, separation of, from p-tolu- 
itline (Cumming), T., 1293. 

m-Toluidine, di-w-chloro- (Goldschmidt 
and Strohmenger), A., i, 1005. 
6-iodo-, and its hydrochloride and 
acetyl derivative (Burton and 
Kenner), T., 680. 

5-nitro-, preparation of (Brady, Day, 
and Rolt), T., 527. 

p-Toluidine, 2.*6-dichloro-, and 2 tG-di- 
chloro-3-nitro-, and their deriv- 
atives (Davies), T., 813. 

2:3- and 2;5-dinitro« (Scott and 
Robinson), T., 844. 

Toluidines, dinitro- (Brady, Day, and 
Rolt), T., 526. 

Tolnidlne-blue, metachromism of 
(Schwarz and Herrmann), A., i, 
930. 

p-Tolttidine-m-sulphonio acid, salts of 
(Scott and Cohen), T., 2039. 

0 - and p-Toluidinesulphonitriles, and 
their salts (Oliveri-MandalA), A., i, 
1008. 

Toluidinoanthraquinones, amino- 
(Badische Anilin- k Soda-Fabrik), 
A., i, 942. 
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Toluene compounds, Me = 1. 

4-Toluidinobenionitrilei, 3-nitro- (Mat- 
taar), A.,i* 251. 

o-jZ-Toluidiiiobenzoylbenzene, o-2'-nitro- 
(Matbr and Freund), A., i, 
806. 

0 - p-Toluidinobutvr ic acid, ethyl ester, 
and its hydrochloride (Stoermer and 
Robert), A., i, 519. 

p-Toluidinoethylitaconic aoid, ethyl 
ester (OarriAre), A., i, 319. 

1 -j?- Tolnidino-2 • fnry 1 - 5 -methy lbenz - 
iminaiole (Fischer and Meier), A., 
i, 967. 

1 -o-Tolnidino-2-furylnaphthiminazole 

(Fischer and Schwappacher), A., i, 
957. 

1 -p-Toluidino-2-furylnaphthiminazole, 
and its nitrosoaraine (Fischer and 
Meier), A., i, 956. 

1- p-Tolnidino-4-hydroxynaphthalene 
(Kalle & Co.), A., i, 824. 

l-^-Toluidino-2-o-hydroxyphenyl- 
5-methylbeniiminazole, and its di- 
rtcetyl derivative (Fischer and 
Meier), A., i, 957. 

l-p-TolulcUno-2-o-hy dr oxy phenyl- 
naphthiminasole, and its diacetyl de- 
rivative (Fischer and Meier), A., i, 

956. 

l-o- Tolnidino-2-hy dr oxy pheny lnaphth - 

iminaiole i, and their derivatives 
(Fischer and Schwappacher), A. , i, 

957. 

3-y>-Tohridino-5-ketoisooxazole, and its 
derivatives (Worrall), A., i, 874. 

3- p-Toluidino-5-ketopyraiole, and its 
hydrochloride ana acetyl derivative 
(Worrall), A., i, 875. 

4- ^-Toluidino-2-methylanthraquinone , 

l*amino- (Bapische Anilin- & Sopa- 
Fabrik), A., i, 942. 

l-o-Toluidino-2-methylnaphthiminazole, 
and its acetyl derivative (Fischer 
and Schwappacher), A., i, 957. 

8-o- and -^•Tolnidino-l:4-napthaqnin- 
ones,2:8-dibrorao-5-hydroxy - ( Wh e el- 
er and Andrews), A., i, 354. 

1-o-Tolnidino-a-naphthiminazole, and its 
nitrosoamine (Fischer and Schwap- 
pacher), A., i, 957. 

0- Tohudino-p-phenetoleoarbamides 
(Speck an), A., i, 580. 

1- o-Toluidino-2-phenyl-a-naphthimin- 
azole, and its picrate (Fischer and 
Schwappacher), A., i, 957. 

1- jD-Toluidino-2-phenyl-a-naphthimin- 
aiole, and its nitrosoamine (Fischer 
and Meier), A., i, 957. 

2- jt?-Toluidinophenyl-^-tolyliulphone, 
and ita derivatives (Halberkann), 
A., i, 1183. 


Toluene compounds, Me 1. 

5- ?n-TolTiidino-l-?n-tolyl-l*2s S:4-tstr- 
asole (Stoll8), A., i, 689. 

^-Toluoylaminobensoie acids (Law- 
range), A., i, 340. 

jy-Toluoyl-o-ben*oic aoid, preparation of 
(McMullen), A., i, 140. 

p-Tolnoyl-m-bensoic aoid, and its silver 
salt and methyl ester (Smith), A., i, 
141. 

Toluoylbenioie adds, aminohydroxy-, 
hydroxy-, and nitrohydroxy- (Eder 
and Widmer), A., i, 261. 
tdrabromo-, tctraiodo- and nitro-, and 
their methyl esters (Lawrance), 
A., i, 340. 

m-Tolnoylbensoio adds, 8:4- and 

3:6-rfichloro-2-p-hydroxy- (v. dem 
Knesebeck and Uilmann), A., i, 
359. 

o-Tolyl j8-chloroethyl ether, and ^>-nitro- 
(Clemo and Pebkin), T., 645. 

^-Tolyl p'- amino- and p'-nitro-benzyl 
ethers (Pummerer, Melamed, and 
Puttfarcken), A., i, 1163. 
methyl ether, 3-chlorosulphonyl de- 
rivative, preparation of (Stewart), 
T., 2558. 

^-Tolyl-o-aoetoxystyrylsnlphone (Tro- 
ger and Bolte), A., i, 268. 

iV^-o-Tolyl-jS-aminoethyl hydrogen sul- 
phate (Saunders), T., 2673. 

3-Tolyl'5anilinomethylene-4-fflyoxal- 
ones, 2-thiol- (Dains, Thompson, 
and Asendorf), A., i, 1185. 

ji-Tolyl - 1 - anilino-m- tolylsulphone, and 
its derivatives (Halberkann), A., i, 
1134. 

0 - and p-Tolylarsines (Palmer and 
Adams), A., i, 786. 

1 -^-Tolylbenaothiazole, and its deriv- 
atives (Bogert and Meyer), A., i, 
868 . 

ii-Tolyl-o-benzoyloxystyrylsulphone 
(Troger and Bolte), A., i, 268. 

1 -m- Tolyl-4-benzylidenehy dantoin, and 

2-thio- (Hill and Kelsey), A., i, 
1142. 

i?-Tolylbiuret (Fromm and Wenzl), A., 
i, 438. 

a-je-Tolyhsobutyric add, j8/8-rftchloro- 
(v. Auwers and Ziegler), A., i, 
140. 

^-Tolylcarbamine cyanide (Fromm and 
Wenzl), A., i, 438. 

Tolyl-2:4-diaeetoxystyrylsnlp]iono 
(Tr6ger and Bolte), A., i, 268. 

Tolyl-2:4-dibenioyloxystyrylsulphone 
(Trooer and Bolte), A., i, 268. 

1- p-Tolyl-2:3-diben*yl-6-methylquiii- 
oxaline, oa'-dicyano- (Dutt and Sen), 
T., 2666. 
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Toluene compounds, Me = 1. 

0 m and j9-Tolyldi-a-hydroxyben*ylarsinei 
(Palmer and Adams), A., i, 786. 

o- and p- Toly ldi-a-hydroxye thy lar lines 
(Palmer and Adam*), A., i, 786. 

m- and yj-Tolyldiphenylmethane, 
dihydroxy- (Mackenzie), T., 1698. 

2 :4-Tolylenediaznine hydroferrocyanide 
(Cummino), T. f 1295. 
compound of tellurium tetrabromide 
with (Lowy and Dunbrook), A., i, 
446. 

^-Tolylethylcarbinol (v. Auwers and 
Kolligs), A., ii, 176. 

lj>-Tolyl-4-ethylpyrroline-5*one-8-carb- 
oxylio acid, and its ethyl ester (Car- 
RiteRE), A., i, 819. 

p*Tolylforyl-2-keto-8-mcthylc2/c/(?hexyl- 
methane (Wolff), A., i, 668. 

8*ra-Tolyl-4-glyoxalone, 2-thiol- 

(Dains, Thompson, and Asendorf), 
A., i, 1185. 

1 -m-Tolylhydantoin, and 2-thio- (Hill 
and Kelsey), A., i, 1142. 

^-Tolylhydrazine, w-nitro-, preparation 
of (Davies), T., 720. 

jo-Tolylhydrazinesulphonic acid, 

«i-nitro-, ammonium salt (Davies), 
T., 720. 

p-Tolyl-o-hydroxystyrylsulphone (Trog - 
er and Bolte), A., l, 267. 

Tolyl-2 :4-d£hy droxystyry lsulphone , an d 

its dimethyl ether (Troger and 
Bolte), A., i, 268. 

m-Ttlylideneanthranilic acid (Ekeley, 
Rogers, and Swisher), A., i, 935. 

5-Tolylimino-2-thio-3-naphthyl-2:3:4:5- 
tetrahydro-l:3:4-thiodiazole (Guha), 
A., i, 877. 

5-Tolylimino-2-thio-3~phenyl-2;3:4:5- 
tetrahydro-l:3:4-thiodiazole (Guha), 
A., i, 877. 

5-Tolylimino-2-thio-3-tolyl-2:3:4:5- 
tetrahydro-1 :3 :4-thiodiazole (Gun a ), 
A., i, «76. 

m*Tolyl-6methylbenziminazole 1:6- 
hydroxy-, and its salts (Jacobsen), 
A., i, 593. 

2-m-Tolyl-3-methylindole, 2-p-hydroxy- 
(v. Auwers, Hilliger, and Wulf), 
A., i, 1193. 

o-Tolylmethylnitrosoamine (Schmidt 
and Fischer), A., i, 822. 

2-p-Tolyl-aj8naphthatria*ole, 6-amino-, 
ana its derivatives and 6-nitro- 
(Morgan and Chazan), A., i, 
181. 

9-amino-, and 9-nitro- (Morgan and 
Gilmour), A., i, 380. 

p-Tolyl-ol-naphthatriasoleaio-jS-naph- 
thol (Morgan and Chazan), A., i, 
181. 


Toluene compounds , Me *■ 1. 

«-o- and -^-Tolylnaphthylamincfl, 
j8-hydroxy- (Wahl ana Lantz), A., 
i, 823. 

Tolyloxides, nitro-, lead (Goddard and 
Ward), T. f 265. 

Tolyloxyacetic acidi, amino-, nitro-, 
and their derivatives (Minton and 
Stephen), T., 1594. 

2- and S-jZ-Tolyloxy-^-oresoli, and their 
derivatives (Pummerer, Melamed, 
and Puttfarcken), A., i, 1163. 
2-p-Tolyloxy-2s3*dihydro-^*benzoquino- 
methane, and its derivatives (Pum- 
merer, Melamed, and Puttfaro- 
ken), A., i, 1162. 

a-^-Tolylpropionio acid, 0j30-£rtchloro- 
(v. Auwers and Julicher), A.,i, 842. 
jS-o-Tolylpropionolactone, 0-3:5 dihydr- 
oxy- (Langley and Adams), A., i, 
1154. 

a^-Tolylprozan-0y-dicarboxylio acid, 
ethyl ester (Diels and Aubart), A., 
i, 1194. 

l-j?-Tolylpyrroline-5-one-3-carboxylic 
acid, ethyl ester (Carriers), A., i, 
318. 

o-Tolylsulphamic acid,^-amino-, benzoyl 
derivative, sodium salt (Weil and 
Wassermann), A., i, 1006. 
jp-Tolylsulphamio acid, sodium salt 
(Weil and Moser), A., i, 444. 
o-Tolyl-psalphamsulphonio aoid, 
ammo-, sodium salt (Weil and 
Wassermann), A., i, 1007. 
jp-Tolylsulphonyl-^-tolylthiolethylene 
(Fromm and Sikbert), A.,i, 543. 

1 -p-Tolyl-1 :2: 3 :4-tetrazole, 5-amino- 
(Stoll6), A., i, 689. 
^-Tolylthiolacetaldehyde, phenylhydr- 
azone and tolvlmercaptal derivatives 
of (Fromm and Siebert), A., i, 542. 
jO-Tolylthiolthioacetic acid, ^-tolyl ester 
(Fromm and Siebert), A., i, 543. 
m-Tolyltoluquinonedi-imide (Gold- 
schmidt and Strohmenger), A., i, 
1006. 

Tomato (Solarium csculentum), proteins 
of the seeds of (Johns and Gkrsdorff), 
A., i, 800. 

Toxicity (Kona and Bloch ; Kona and 
Bach), A., i, 65; (Kona and Rei- 
nickk), A., i, 67 ; (Kona, Airila, 
and Lasnitzki), A., i, 959. 

Toxins, formation of, by bacteria (Wal- 
bum), A., i, 902. 

chemical nature of (Salkowski), A., 
i, 1216. 

adsorption of, by aluminium hydr- 
oxide (Rakuzin), A., i, 1199. 
action of metals on (Erdstein and 
FOrth), A., i, 90. 
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Trees, Indian forest, oils and fats from 
tbe seeds of (Rau and Simonsen), 
A., i, 1100. 

Trehalose, fermentation of, by bacilli 
(Koser), A., i, 407. 

Triaeetin, hydrolysis of (Yamazaki), 
A., i, 422. 

8s4:6-Triaoetoxystyrene, w-nitro- 
(Rosenmund and Pfannkuch), A., i, 
1080. 

7 «f-Triacetyl- 3 -chloroaoetylglucose, 
o-chloro- (Brigl), A., i, 225. 

7«£-Tria©etyl-3-£nchloroacetylglucoie, 
a-chloro- (Brigl), A., i, 225* 

Triacetyl-ethylgluooside-C-bromohydrin 
(Wrede), A., i, 226. 

Triaeetylgallaldehyde, and its deriv- 
atives (Rosenmund and Pfannkuch), 
A., i, 1080. 

7 -«C-Triacetylglucose, a- and 3-forms 
of, and its aj8-anhydride (Brigl), A., 
i, 1117. 

7 «f-Triaoetylgluoose, «-chloro-, and its 
3-chlorosulphinite and a3-dtchloro- 
(Brigl), A., i, 225. 

3:5:6*Triae6tyM-methyl glucosamine 
(Irvine and Earl), T., 2381. 

7 «f-Triacetyl-a-methylgluooside 
(Brigl), A., i, 1117. 

Triisoamylphosphine-ethylimine (Stau- 
dinger and Hauser), A., i, 70. 

Tritfoamylphosphinepheny limine (Stau- 
dinger and Hauser), A., i, 70. 

Triwoamylphosphinephenylphosphazide 
(Staudinger and Hauser), A., i, 
70. 

Trianilintarslne hydrochloride 

(Schmidt), A., i, 285. 

8:4:5Tri-p-anisylwooxazole (Meisen- 
hsimer and Weibezahn), A., i, 177. 

Triaquotripyridinemagnesium chloride 
(Spacu), A., i, 859. 

Triazo-group (Forster and Saville), 
T., 2595. , 

8‘Triasooarbasole (Morgan and Read), 
T., 2714. 

a-Triazo-3-hydroxy-3-phenylpropionic 
acid (Forster and Saville), T., 
2596. 

l:2:3-Triazole, 4:6-rficyano-, and its 
derivatives (Grisohkevitsch-Trochi- 
movski), A., i, 724. 

lt8:4-Triaiole, 5 -amino-3-thiol-, and 
8:5-dithiol, and their salts (Fromm, 
Kayser, Briegleb, and FOhren- 
bach), A., i, 379. 

Triasoles ( Arndt, Milde,Tschenbcher, 
Bielich, and Eckert), A., i, 
277. 

synthesis of (Fromm, Kayser, Brie- 
gleb, and FOhrenbach), A., i, 


Triasoles, aromatic, preparation of 
(Kallb & Oo.), A., i, 61. 

1 :2.3-Triazole-5*carboxylio acid, 

4-oyano-, ethyl ester (Grisohke- 
vitsch-Trochimovski), A., i, 724. 

a-Triazo-8-methoxy-3-phenylpropionic 
acid (Forster and Saville), T., 
2601. 

Triazosulphole, and its compound with 
mercuric oxide (Oliveri-ManDAlA), 
A., i, 1008. 

Tribenzoylgallaldehyde, and its deriv- 
atives (Rosenmund and Pfannkuch), 
A., i, 1030. 

Tribensoylphenylmethane (Meisen- 
heimer and Weibezahn), A., i, 178. 

Tribenzylamine, £rw-hydroxy*, hydro- 
chloride (ZempiJn and Kunz), A., i, 
564. 

Tribenzylmethyl chloride (Jones and 
Scott), A., l, 454. 

Triisobutylcarbinol (Skraup and 
Freundlioh), A., i, 540. 

Tributyrinase, action of kaolin on the 
activity of, in serum (Olsen), A., i, 
292. 

2:4:4-Tricarboxyci/c/obutane-l-aoetic- 
8-o-propionic acid, 2-cyano-, ethyl 
ester (Ingold, Perren, and Thorpe), 
T., 1788. 

2:4:4-Tricarboxyc?/ciobutane-l-malonio- 
3-a-propionic acid, 2-cyano-, ethyl 
ester (Ingold, Perren, and Thorpe), 
T., 1788. 

Trichilia emetica y mafurra tallow from 
the nuts of (Rindl), A., i, 1102. 

woTricosoic acid, and its ethyl ester 
(Levene and Taylor), A., i, 716. 

^s^>Tricosyl iodide (Levene and Taylor), 
A., i, 715. 

isoTricosyl alcohol (Levene and Tay- 
lor), A., i, 715. 

isoTricosylmalonic acid, and its diethyl 
ester (Levene and Taylor), A., i, 
715. 

Tridymite from Italy (Billows), A., ii, 
578. 

2 :4: 6-Tri-^-ethoxyphenyloxaiole 
(Schonberg and Kraemer), A., i, 
664. 

Triethylamine, action of, on ketopinyl 
chloride (Wedekind and Weinand), 
A., i, 549. 

Triethylammonium ruthenipentabromide 
(Gut bier and Krauss), A., i, 16. 

Triethylene tri* and felro-sulphides, and 
their compounds with mercuric salts, 
and with ethyl iodide (RAy), T., 1279. 
TriethylphospMnebenBoylimine (Staud- 
inger and Hauser), A., i, 70. 

Trie thy lphosphine- ethylimine (Staud* 
inger and Hauser), A., i, 70. 
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Triethylphosphineimineasine (Stacd- 
inger and Hauser), A., i, 70. 

Triethylphosphinemethylimine (Staud- 
ings it and Hauser), A., i, 70. 

Triethylphoiphinephenylimine (Staud- 
inger and Hauser), A., i, 70. 

Triethyliulphonium bromide, absorption 
spectra of, in various solvents (Taylor 
and Lewis), T., 665. 

l-Trigalloyllavoglncotan, and its 
potassium salt (Karrbr and Salo- 
mon), A., i, 267. 

Triglycolamidie aoid, tri-p-anisylamide 
of (Hill and Kelsey), a., i, 1141. 

Tribexosan, and its nona-acetyl deriv- 
ative (Pictet and Jahn), A., i, 987. 

2:3:5-Triketo-6-a-methoxybenzyx-l:4- 
dimethylpiperazine ( Fo us r e r and 
Savilie), I'., 824. 

2:3:5-Triketo-6-a-methoxybenzyl-l (or 4)- 
methylpiperazine (Forster and 
Saville), T., 824. 

2i4:5-Trimercuriacetanilide, acetate of 
(Rossi), A , i, 605. 

2<8:5-Trimethoxybensoic acid (Faltis 
and Neumann), A., i, 570. 

2:4:4'-Trimethoxybenzophenone (Zieg- 
ler amd Ochs), A., i, 104V. 

2:4: 5-Trimetkoxybenzylid eneanthra- 
nilic acid (Ekeley, Rogers, and 
Swisher), A., i, 935. 

6 :7:8-Trimetboxy-l :2- dimetbyll :2 :3 :4- 
tetrahydro woquinoline, salts of 
(Spath), A., i. 165. 

7:5':6'-Trimethoxy-2-ethyl-3:4-indeno- 
(2':l , )-benzopyrylium lernclilonde 
(Crabtree and Robinson), T m 1037. 

Trimethoxy-S gambier-catechincarb- 
oxylio acid (Nierenstein), T , 28. 

6 7:8-Trimethoxy-l-methyl-3:4-dihydro- 
woquinoline, and its salts (Spath), 
A., i, 165. 

7:5':6'-Trimethoxy-2-methyl-3:4-indeno- 
(2':l)-benzopyrylium ferrichloride 
(Crabtree and Robinson), T., 
1036. 

6:7: 8-Trimethoxy-l -methyl- 1 .2:3:4- 
tetrahydroisoqninoline, salts of 
(Spath), A., i, 165. 

2:3:4-Trimethoxyphenyl ityryl ketone 

(Brand and Collischonn), A., i, 
452. 

6 :7:8-Trimethoxy -1:2 :3 :4-tetrahydro^o- 
quinoHne, and its salts (Spath), A., 
i, 165. 

Trimethylamiae chlorite (Lbyi), A., i, 
528. 

hydro ferrocyanide (Cummino), T., 
1297. 

Trimethyl&mmoninm ruthenipenta- 
bromide (Gutbier and Krauss), A., 
i, 16. 

CXXII. ii. 


£:3:5-TrimethylaniHne, 4(?)-chloro- 

(Goldschmidt and Steohmenger), 
A., i, 1005. 

2: 3:4-Trimethylbenialdehyde, 6-hydr- 
oxy-, and its sernicarbazone (v. 
Auwers and Ziegler), A., i, 121. 

2: 3 : 5-Trimethylbenzene, 1-dichloro- 

amino- (Goldschmidt and Stroh- 
mbnger), A., i, 1005. 

Tr ime thyl butane (Chavanne and 
Lejeune), A., i, 417. 

/8ry-Trimethyl-A*-butylene (Chavanne 
and Lejeune), A., i, 417. 

aa/9-Trixnethylbutyrio acid, /3-hydroxy-, 
ethyl ester (Leroide), A., i, 218. 

Trimethylcamphorylmethylammoninm 
bromide, preparation of (Rupe), A., i, 
666 . 

1 : 2*. 3-Trimethyl -5- di-w - ohlor oethy Ibenz - 

ene (v. Auwers and Ziegler), A., i, 

121 . 

1:2: 6 Trimethyl- 1 -dichloromethy 1- 
A 2 fi -c?/c/ohexadien-4-one, and its de- 
rivatives (v. Auwers and Ziegler), 
A., i, 121. 

1 : 3 : 6-Tiimethyl- 1-dichloromethyl- 
A‘ 2 5 -(n/cZohexadien-4-one, 5-chloro- (v. 
Auwers and Ziegler). A., i, 145. 

l:7:9-Trimethyldeoxynrio acid, and its 
salts (Bil'IZ and Bulow), A., i, 
883. 

3:4:5-Trimethyl-2:6-dihromomethyl- 
phenol (v. Auwers and Saurwein), 
A., i,1033. 

3:4:5-Trimethyl-2:6-dihydroxymethyl- 
phenol (v. Auwers and Saurwein), 
A., i, 1033. 

Trimethylene chlorobromide, action of, 
on aliphatic ketones (Billon), A., 
i, 717. 

dinitrate (Blechta), A., i, 518. 

2 :4:5 - Tri-mp -me thylenedioxyphenyl- 
oxazole (Sohonbero aud Kraemer), 
A., i, 665. 

Trimethylene glyeol, poly-ethers of 
(Rojahn), A., i, 103. 
preparation of, /3-bromo- and /8-cliloro- 
propionic acids from (Rojahn), A., 
l, 105. 

estimation of, in crude glycerol (Cocks 
and Salway), A., ii, 232. 

pm'Trimethylenenaphthalene, and its 
derivatives (Fleischer and Retze), 
A., i, 1188. 

Trimethylethylene. See /3-Methyl- 
A^-butylene. 

1: l:3-Trimethyl-4-ethyl-A 2 5 -cyc7ehexa- 
diene (v. Auwers and Ziegler), A., 
i, 120. 

1 :l:8-Trimethyl-4-ethyl-A 2:B -eycfohexa- 
dien-4-ol (v. Auwers and Ziegler), 
A., i, 120. 


57 
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Trimethylethylmethane. See 03-Di- 
methylbutane. 

5: 1': 6'-Trimethyl-2*e thylthioisocyanine 
iodide (Braunholtz and Mills), T., 
2007. 

Trimethyl^oengenolaUumine, and its 

hydrochloride (Takeda and Kuroda), 
A., i, 275. 

2:3:5-Trimethylglucose, oxidation of 
(Haworth and Leitch), T., 1929. 

2:8:6-Trimethylgluoose, and its deriv- 
atives (Irvine and Hirst), T., 1213. 

aj8/8-Trimethylglutaric acid, aa'-di- 
cyano-, JV-methyl-w-imide (Kon and 
Thorpe), T. t 1799. 

/885-Trimethylheptan 7-one, ?j-chloro- 
(Billon), A., i, 717. 

Trimethylhomogalloylhomoveratryl- 
amine, and its derivatives (Spath and 
Bohm), A., i, 1175. 

Trimethylmelamine, tfro’cyano- (Made- 
lung and Kern), A. i, 440. 

1:1 :2-Trimethyl-4-methylene- A 2 *-qjclo- 
hexadiane (v. Auwers and Ziegler), 
A., i, 120. 

2:8:6-Trimethyl methylglucoside (Ir- 
vine and Hirst), T., 1221. 

Trimethyl methylxyloside, preparation 
of (Carruthers and Hirst), T., 
2304. 

Trimethylmucic acid, methyl ester 
(Karreu and Peyer), A., i, 809. 

8:4:5-Trimethylphenol. See Hemimel- 
litenol. 

3: 5: 6Trimethylphenol. See iso-ty- 
Cumenol. 

j3ry-Trimethyl-5-propylheptan-35-diol 
(Leroide), A., i, 218. 

Trimethyhsopropylmethane. See 

fljSy-Trimethylbutane. 

aj8j8-Trimethylpropylphosphinic acid, 
a-hydroxy-, lead salt (Conant, Mac- 
Donald, and Kinney), A., i, 186. 

2:4:6-Trimethylpyridine platinichlonde 
(EMMERTand Werb), A., i, 680. 

2:4:6-Trimethylpyridinium benzyl iodide 
and perchlorate (Weitz and Konig), 
A., i, 1188. 

2:4:6-Trimethylquinoline, and its salts 
(Knoevenagel and Bahr), A., i, 
751. 

l:7:9-Trimethyl-8-thiouric acids (Biltz 
and BOlow), A., i, 383. 

Trimethyltricarballylio aoid, methyl 
ester and anhydride of (Hope and 
Sheldon), T., 2235. 

Trinitrides. See Azides. 

l:2:4-Trioxy-5: 8-dihydroxyanthraquin- 
one, amminocobaltic salt (Morgan and 
Smith), T., 168. 

o-Trioxymethylene , preparation of 
(Hammick and Boeree), T., 2738. 


Triphenylaoethydroxamie aoid, and its 
acetyl ester, and their salts (Jones 
and Hurd), A., i, 249. 

Triphenyl-3-acetyl-2:4-dimethylpyrryl- 
meth&ne (Fischer and Luokmann), 
A., i, 276. 

Triphenylallene (Meyer and Schuster), 
A., i, 540. 

Tripheny la mines, 0 - and m- amino-, and 
their derivatives (Piccard and Brew- 
ster), A., i, 870. 

Triphenylarsine bromocyanide (Stein- 
kopf and Sohwen), A., i, 72. 

Triphenylarsine-^-toluenesulphonyl- 
imine, compound of jo-toluenesulphon- 
amide with (Mann and Pope), T., 
1054. 

Triphenylbiphenylene-ethyl and its 

chloride (Schlenk and Mark), A., i, 
1004. 

Triphenylbismuthine dichloride and di- 
fluoride (Challenger and Wilkin- 
son), T., 96. 

Triphenylbismuthine, In-p-bromo- and 
<ri-jo*chloro-, and their dibromides 
and dichlorides (Challenger and 
Ridgway), T., 108. 

4:5 :6-Triphenyl-2 * (;>-bromophenyl)pyr- 
idine, and its picrate (Dilthey, Nttss- 
lein, Meyer, and Kaffer), A., i, 949. 

Tri phenyl-3 • carbethoxy-2:4-dimethyl- 
pyrrylmethane (Fischer and Luck- 
mann), A., i, 276. 

Triphenylcarbinol, equilibria of, with 
pyrogallol, nitrophenols, nitrobenz- 
enes, and phenylenedi amines (Kre- 
mann, Hohl, and Miller), A., i, 
138. 

Triphenylcarbinol, pp'p"-trith[o\- (Wat- 
son and Dutt), T., 1940. 

Triphenyl-pdimethylaminophenyl- 
metbane (Fischer and Luckmann), 
A., i, 276. 

l:3:4-Triphenyldipyrazole (Rojaiin), A., 
i, 373. 

Triphenylethinylcarbinol, preparation 
and reactions of (Hess and Weltzien), 
A., 1 , 35. 

Tri-£-phsnylethylcarbinol (Hess and 
Weltzien), A., i, 36. 

1 : 3:5 -Triphenyl- Ai ^-cycfoheptadiene 
(Gastaldi), A., i, 367. 

Triphenylhydrazine, action of tetra- 
nitromethane on (Goldschmidt and 
Renn), A., i, 478. 

1 :2: 6Triphenyl-4-jD-hydroxyphenyl- 
pyridlnium chloride (Dilthey), A., i, 
272. 

Triphenylmethane, coloured alkali salts 
of (Hantzsch), A., i, 25. 
halochromism of derivatives of 
(Hantzsch), A., i, 26. 
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Triphenylmethane, equilibria of amines 
and phenols with (Kremann, 
Odblga, and Zawodsky), A., i, 
181. 

unsaturated halogen derivatives of, 
and their conductivity (Straus and 
DthrzifANrf), A., i, 148. 
Triphenylmethane colouring matters, 
absorption spectra of (Adinolfi), 
A., ii, 601. 

free radicles of (W island, Popper, 
and Seefried), A., i, 772. 
peroxidation products of the leuco- 
bases of (Kehrmann, Roy, and 
Ramm), A., i, 467. 

Triphenylmethanesulphonic adds, 

photochemistry of (Holmes), A., ii, 
465. 

Triphenylmethyl (Gomberg and Sulli- 
van), A., i, 929. 

a-Triphenylmethylaminooamphor ( Rupe 
and Schmid), A., n, 604. 
Triphenylmethylarsonium bromide, and 
its compound with iodoform (SrEiN- 
kopf and Schwen), A., i, 118. 

Tr ipheny hsooxazole , tn-p- nitro- (Mei- 
kenheimer and Weibezahn), A., 1 , 
177.* 

2:4:4-Triphenyl-l:3 oxthiophan-5-one, 

action of sulphuric acid on ( Bis- 
trzycki and Brenken), A., i, 268. 
Triphenylpararo8aniline hydi ochloride, 
piepurat.on ot (Horiuchi), A., i, 
1067. 

Triphenylphosphine, pirns phazines from 
(Staudinger and LfiscHEii), A., i, 
237. 

Triphenylphosphineacetylglyoxylic 
add, ethyl ester, azine ot (Staud- 
inoer and Luscher), A., i, 238. 
Triphenylphoiphinebenzaldehydeazine, 
preparation and reactions of (Braun- 
holi z), T., 305. 

Tripheny lphosphinebenzilazine ( Sta ud - 
inger and LtlsciiKii), A., l, 237. 
Triphenylphosphinebenzophenoneazine, 
reactions of (Braunholtz), T., 301. 
Triphenylphosphinebenzoylimine 
(Staudinger and Hauser), A., i, 
69. 

Triphenylphosphine-ethylimine (Staud- 
inger and Hauser), A., i, 69. 
Triphenylphoiphlneglyoxylio acid- 

asine, ethyl ester, reactions of (Braun- 
holtz), T., 304. 

Triphenylphoiphineimineazide (Staud- 
1NGKK and Hauser), A., i, 69. 
Triphenylphoiphinemethylimine 
(Staudinger and Hauser), A., i, 
69. 

Triphenylphosphine • a-naphthy laside 

(Staudinger and Hauser), A., i, 69. 


Triphenylphosphine -a-naphthylimine 
(Staudinger and Hauser), A., i, 69. 

Triphenylphosphinedmitroquinoneaiine 

(Staudinger and Luscher), A., i, 
238. 

a^r-Triphenylpropane-ojS-diol, dehyd r- 
ation of (OrRkhoff and Tiffeneau), 
A.,i, 438. 

2:4:6-Triphenylpyrylium nitrate (Gast- 
aldi), A., i, 367. 

l:2:6-Triphenyl-4-quinopyridan (Dil- 
they), A., i, 272. 

Triphenylitibine, and trip- amino-, de- 
rivatives of (Schmidt), A., i, 1203. 

Triple salts. See Salts. 

Tripropylcarbinol phenylure thane (Le- 
roide), A., i, 217. 

Tripyridineiridium, Jrichloro- (Deli*;- 
pine), A., i, 860. 

Tripyridinium liexachloroferrate and 
/i-dichloro-heptachloropvndinedifer- 
rate (Weinland and Ivissling), 
A., i, 364. 

Trisalicinamine, dodeca-acetyl deriv- 
ative (ZicMPLtfNand Kunz), A., i, 564. 

2s4 : 6-Tri-p-tolylpyridine (Gastaldi), 
A., i, 368. 

Tri (triaoetylgalloyl)l£evoglucosan and 
its potassium salt (Karrer and 
Salomon), A., i, 266. 

Tri-trimethylene glycol ether diacetate 
(Rojahn), A., i, 103. 

aj3 5 -Triwovalery laminobutane (Wind- 
auh, Dorriks, and Jensen), A., i, 60, 

Trivinylarsenic oxide, &&'&"-lnchloro- 
(Mann and Pope), T., 1757. 

Trivinylaraine, ££'£"-*nchloro-, salts 
(Mann and Pope), T., 1757. 

Trivinylaraine -p- toluenesulphonylimine, 
jSflV'-^chloro- (Mann and Pope), 
T., 1758. 

Trivinylhydroxyarsonium nitrate, 
&&'&"-trich\ovo- (Mann and Pope), 
T., 1757. 

Trivinylmethylarsonium iodide, $&'&"- 
Jnchloro- (Mann and Pope), T., 
1758. 

Trochic aeid (Yanagisawa and Taka- 
shima), A., i, 652. 

Trochodiol and its phenylcarbamate 
(Nishizawa), A., i, 653. 

Trochophytosterol, and its acetyl deriv- 
ative (Yanagisawa and Taka- 
shima), A., i, 652. 

Troilite from California (Eakle), A., ii, 
858. 

Tropic aoid, resolution of, and its salts 
(King and Palmer), T., 2577. 
estora of (v. Braun, Braunsdorf, 
and Rath), A., i, 759. 
fate of, in the body (Kay and Raper),. 
A., i, 1093. 
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Tropinecarboxylio add, and its methyl 
aster (Merck, Wolfes, and Maeder), 
A., i, 1173. 

Tropinone (Merck, Wolfes, and Makd- 
er), A., i, 1174. 

Tropin onecarboxylie acid, esters, pre- 
paration of (Merck and Wolfes), A., 
t, 567 ; (Merck, Wolfes, and Maed- 
er), A., i, 568, 1173 ; (Willstatter, 
Wolfes, and Maeder ; Wolfes and 
Maeder), A., i, 988. 

Tropinonedicarboxylic acid, ethyl ester 
(Merck, Wolfes, and Maeder), A., 
i, 1173. 

iY-jB-Tropoxyethylpiperidine, and its 
acetyl derivative, and their hydro- 
chlorides (v. Braun, Braunsdorf, 
and Rath), A., i, 760. 

iV-y-Tropoxypropylpiperidine hydro- 
chloride (v. Braun, Braunsdorf, 
and Ratii), A., i, 760. 

Trout. See Trulta fario. 

Trust-deed establishing the Harrison 
Memorial Fund, T., 2917. 

Trulta Jario (trout), constituents of the 
eggs of (Faur^-Frkmiet and Gar- 
rault), A., i, 700. 

Traxillic acids, constitution of (de 
Jung), A., i, 839. 

configuration of (Stokrmer and 
BachEr), A., i, 830. 

Truxinic acids, configuration of (Stoerm- 
er and Bach fin), A., i, 830. 

5-Truxinio acids, and their salts and 
derivatives (SroERMER and BachEii), 
A.,i, 832. 

Trypaflavin. See 1-Methylacridinium 
chloride, 3:6-d«miino-. 

Trypsin, influence of reaction on the 
action of (Ringer), A., i, 282. 
inactivation of (Northrop), A., i, 282. 
kinetics of digestion by (Northrop), 
A., i, 693. 

digestion of’ casein with (Fiiankel 
and Feldsbkrg), A., i, 184. 
action of, on diastase (Biedekmann), 
A., i, 480. 

estimation of (Kai), A., ii, 672. 

Tryptophan, content of, in foods 
(v. Furth and Lieben), A., i, 293 ; 
(Ide), A.,i, 414. 

detection of, microchemically, in 
plants (Kretz), A., ii, 668. 
estimation of, in proteins (Folin and 
Looney), A., ii, 539 ; (LOscher), 
A., i, 1199. 

d-Tryptophan anhydride (Frankel 
and Feldsbbrq), A., i, 184. 

^-Tryptophan, action of JJacillus proteus 
on (Sasaki and Otsuka), A., i, 302. 

Tsefeevonigite, from Wyoming (Erick- 
son), A., ii, 304. 


Tuberculosis, chlorine metabolism in 
(Boenheim), A., i. 1092. 
lipoids of blood in (Henning), A., i, 
963. 

protein requirements in (McCann), 
A., i, 497. 

Tumours, amyloid, constituents of (Ep- 
pinger), A., i, 497. 

Tungsten, Rontgen-ray spectrum of 
(Yoshida and Tanaka), A., ii; 805. 
valency of, in the octacyanide (Collen- 
brrg), A., ii, 508. 

attempts to decompose, at high temper- 
atures (Wendt and Irion), A., ii, 
773. 

and its oxides, equilibria of, with 
hydrogen and water vanour and 
with carbon oxides and oxygen 
(v. LiKMrr), A., ii, 301. 
reduction of thorium oxide by 
(General Electric Co.), T., 
2236. 

Tungsten alloys, analysis of (Seel), 
A., ii, 876. 

with carbon and iron (Daeves), A., 
ii, 70. 

with cobalt (Kreitz), A.,ii, 381, 

Tungsten dichloride (Lindner), A., ii, 
509. 

hydroxide, preparation of hydrosols of 
(Kroger), A., ii, 212, 213. 
oxide, catalytic activity of (Gil- 
fillan), A., i, 709. 
irmxide, crystal structure of, and its 
hydrates (Burger), A., ii, 508. 
green colour of (van Liempt), A., 
ii, 73. 

hydrates of (Huttig and Kurre), 
A., ii, 773. 

Tungstates (Smith), A., ii, 774. 
complex, preparation of (Lotteil- 
moser), A., ii, 510. 

Tungsten detection, estimation and 
separation : — 

detection of (van Liempt), A., ii, 787. 
estimation of (Lavers), A., ii, 164. 
colloidal, estimation of, in tungsten 
powder (Lottermoser), A., ii, 230. 
estimation of aluminium in (Y. and 
K. Froboese), A., ii, 397. 
estimation of molybdenum in (Hall), 
A., ii, 660. 

separation of, from molybdenum 
(Merrill), A., ii, 229. 

Tungsten ftirnace. See Electric furnace. 

Turbidity, standard for (Bechhold and 
Hebler), A., ii, 693. 
reversible (Liesegang), A., ii, 369. 

Turkey. See Mdeagris gallipavo. 

Turpentine oil, Aleppo, composition of 
(Dupont), A., i, 357; (VfezES and 
Dupont), A., i, 1043. 
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Tyr amine, estimation of (Hanks and 
Koessleb), A., ii, 322. 

Tyramine, cfajhloro-, hydrochloride, 
preparation of (Zeynek), A., ii, 254. 

Tyrosine, deammating of, in the 
organism (Kotake, Matsuoka, 
and Okagawa), A., i, 1218. 
detection of, in urine (Schumm and 
Papexdieck), A., i, 899. 
estimation of (Hanke and Koessleti), 
A., ii, 322. 

estimation of, in proteins (v. Furtii 
and Fleischmann), A., ii. 406; 
(Folin and Looney), A., ii, 539. 

Tyrosine, 3:5-^f-bromo-, and -chloro-, 
preparation of (Zeynek), A , i, 254. 

d-Tyrosine anhydride (Frankel and 
Feldsberg), A., i, 184. 

Tyrosine-choline, and its suits (Karrkr, 
Gisler, Horlachkr, Looker, 
Madeu, and Thomann), A., l, 814. 


U. 

Ultra-filtration (McBain and Jenkins), 
T., 2325. 

Ulvai spectrum of chloroph)ll from 
(Romieu and Obaton), A., i, 793. 

Umbelliferee, hesperidine in (Nilsson), 
A., i, 211. 

Undeoenoio acid, arylamides of (Ott 
and Zimmebmann), A., i, 137. 

Undecenol, and ita hydrogen sulphate 
(Giutn and Wirth), A., i, 805. 

Unsatnrated compounds, formation of, 
from halogenated open-chain deriv- 
atives (CHANDUASENAand Ingold), 
T., 1306 ; (Ingold), T., 2626. 
homocyclic, chemistry of polycyclic 
compounds in relation to isomeric 
(Farmer, Ingold, and Thorpe), 
T., 128; (Chandrasena, Ingold, 
and Thorpe), T., 1542. 
determination of the iodine value of 
(Holde, Werner, Tacke, and 
Wilke), A., ii, 533 ; (Holdf), 
A., ii, 665. 

Uracil* action of diazom ethane on 
(Johnson, Hill, and Case), A. , i, 471. 

Uranium, Kontgen ray spectrum of 
(de Broglie), A., ii, 330. 

W-series spectrum of (Dolkjsek), A., 
ii, 463. 

disintegration of, and its isotopes 
(Nxuburger), A., ii, 185. 

Uranium alloys with iron (Polushkin), 
A., ii, 152. 

Uranium salts, action of light on (Aloy 
and Rodier; Baur and Rebmann), 
A., ii, 337 ; (Baur and Haggen- 
machkr), A., ii, 338. 


Uranium salts, tribolumineseence of 
(SiEMBfiEN), A., ii, 511. 

Uranium oxides (Joltbois and Bos- 
suet), A., ii, 301; (Lebeau), 
A., ii, 302. 

radioactivity of (Staehling), A., 
ii, 106. 

tri - and tetfr-oxides hydrates of 
(Huttig and y. Schroeder), A., 
ii, 510. 

Uranyl nitrate, hydrate of (Gbrmann), 
A., ii, 649. 

radioactivity of the precipitate 
from sodium hydroxide and 
(Jolibois and Bossuet), A., 
ii, 575. 

hypophosphites (Rosenheim and 
Trewenpt), A., ii, 650. 

Uranium organic compounds : — 
Uranylaoetio acid, sodium salt, re- 
fractive index of (Raiteri), A., ii, 
541. 

Uranium detection and estimation : — 

detection of (Buell), A., ii, 590. 
detection of, spectroscopically (Meyer 
and Greulich), A , ii, 6. 
estimation of (Kikuchi ; Kano), A., 
ii, 721. 

estimation of, eleetrometrically(EwiNG 
and Eldridge), A., ii, 661. 
estimation of, by reduction (Tread- 
well and Blumenthal), A.,ii,788. 
estimation of, in camotite (Scott), 
A., ii, 788. 

estimation of, in presence of phos- 
phoric acid (Schofp and Stein- 
kuhlek), A., u, 530. 

Uranium - V (Piccard and Stahel), A., 
ii, 185 ; (Hahn), A., ii, 340. 

Uranium-A, adsorption of, bv basic 
feriic acetate (Brown), T., 1736. 

Uranium-lead, band spectra of, and of 
lead (Grebe and Konen), A., ii, 4. 

Urazole, thio-, aud its derivatives 
(Arndt, Milde, andTscHENSCHER), 
A., i, 375. 

rfithio-, constitution of, and its deriv- 
atives (Gdiia), A., i, 875. 
cftthio-, and iminothio-, preparation 
of (Fromm), A., i, 62. 

Urea (carbamide), influence of amino- 
acids on formation of (Folin aud 
Berglund), A., i, 702. 
replacement of proteins by, in diet 
(Morgen, Scjioler, Windheuser, 
and Ohlmxr), A., i, 293. 
excretion of, according to Ambaid’s 
laws (Lublin), A., i, 400. 

88 a plant nutrient (Bokorny), A., i, 
1096. 

in fungi (Goris and Costy), A., i, 

1220 . 
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Vrtft (i carbamide ), distribution of, in 
blood (Etienne and V£kain), A., i, 
963. 

detection of (Bonnet and Haus- 
halter ; Barrenscheen and 
Weltmann), A., ii, 794 ; (Pin- 
cussen), A., ii, 884. 
detection of, in tissues, by means of 
xanthydrol (Stubel), A , i, 397. 
estimation of (Asz6di), A., ii, 536 ; 

(Carra), A., ii, 668. 
estimation of, gasometrically (Mez- 
oer), A., ii, 170. 

estimation of, by the hypobromite 
method (Menaul ; Stehle), A., ii, 
403. 

estimation of, by the xanthydrol 
method, effect of sodium fluoride on 
(Polonovski and Auguste), A. , ii, 
668 . 

estimation of, microchemically, in 
blood (Nicloux and Welter), A., 
ii, 170. 

estimation of, in blood, tissues, etc. 

(Gad-Andresen), A., ii, 536. 
estimation of, in cow’s milk (Mori- 
moto), A., i, 703. 

estimation of, in wine (Janet), A., ii, 
794. 

See also Carbamide. 

Urease (LOvgren), A., i, 185. 
inactivation of, by metals (Jacoby), 
A., i, 480 ; (Jacoby and Shimizu), 
A., i, 481. 

in soja beans (Wester), A., i, 311. 
distiibution of, in plants (Kiesel and 
Troiizki), A., i, 410. 
in fungi (Goris and Costy), A., i, 
1220. 

effect of chemicals on the ureolitic 
power of (Wester), A., i, 391. 

Ureometers (Clogne), 4., ii, 237 ; 
(Soiortino), A., ii, 794. 

Urethane, equilibrium in the system, 
m-diuitrobenzene and (Pushin and 
Fioletova), T., 2822. 

Urie aeid, synthesis of, in the organism 
(Kollmann), A., i, 293. 
dissociation of, and its salts (Kanitz), 
. A., i, 277. 

influence of hydrogen-ion concentra- 
tion on the solubility of (Jung), 
A., i, 1070. 

colloidal and supersaturated solutions 
of (Schade), A., i, 1192. 
in human blood (Morris and Mac- 
Leod), A., i, 392. 

distribution of, in blood (Thkis and 
Benedict), A., i, 82 ; (Rouzaud 
and Thi£ry), A., i, 394 ; (Chauf- 
fard, Brodin, and Grigaut), A., 
i, 1086. 


Urie aeid, estimation of (Morris and 
Macleod), A., ii, 328 ; (Jackson 
and Palmer), A., ii, 328, 795. 
estimation of, in blood (Guillaumin), 
A., ii, 170, 796 ; (Grigaut ; Bene- 
dict), A., ii, 405 ; (Pucher), A., 
ii, 668 ; (Bauman and Keeler), 
A., ii, 796. 

estimation of, in tissue extracts 
(Steudel and Suzuki), A, ii, 
538. 

estimation of, in mine (Thii&ry), A., 
ii. 238 ; (Yaillant), A., ii. 668 ; 
(Benedict and Franke), A., ii, 
669 ; (Khouri), A., ii, 885. 

Urine, effect of radium emanation on 
(Hauenstein), A., i, 80. 
viscosity of (Joel), A., i, 198. 
composition of, under various con- 
ditions (Campbell and Webster), 
A., i, 197, 495. 

effect of loss of carbon dioxide on the 
hydrogen-ion concentration of 
(Marshall), A., i, 494. 
acidity of (Blatherwick and Long), 
A., i, 967. 

relation between the reaction of, and 
the alveolar tension of carbon di- 
oxide (Endues), A., i, 1214. 
acetaldehyde in (Stepp and Feul- 
gen), A., i, 495. 

organic acids in (Goiffon and Nep- 
veux), A., i, 1215. 

aldehyde in, in diabetes (SrErp and 
Feulgen), A., i, 300. 
alkalinity of, after meals (Fiske), A., 
i, 88. 

amino-acids and hippuric acid in, in 
pellagra (Murlin), A., i, 965. 
amino-nitrogen in (Ciaocio), A., i, 
88 . 

excretion of ammonia in, following 
administration of acids (Keeton), 
A. , l, 300. 

reactious of, after tieatment with 
arsenobenzene (Gaviati and Pavo- 
lini), A., i, 496. 

excretion of caffeine in (Friedberg), 
A., i, 88 ; (Okushima), A., i, 703. 
carbonates and bicarbonates in 
(Gamble), A., i, 494. 
substance in, giving the diazo-reac- 
tion (Hermanns), A., i, 1091. 
action of p-dimethylaminobenzalde- 
hyde on-(HlRi), A., i, 88. 
formaldehyde in, after administration 
of hexamethylenetetramine (Yoit), 
A., i, 1218. 

in lewd poisoning, hiematoporpliyrin 
in (Schumm), A., i, 609. 
aromatic hydroxy-acids in (de Sanc- 
tis and Fiore), A., i, 609. 
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Urina, iodine number of (Weltmann), 
A., i, 88. 

excretion of iron in (Kisch), A., i, 
8*98 ; (Ehrenberg and Karsten), 
A., i, 967. 

effect of diet on the distribution of 
nitrogen in {Robison), A., i, 495. 
effect of phenylacotic and phenyl pro- 
pionic acids on the excretion of 
nitrogen in (Hijikata), A., i, 495. 
excretiou of phosphates in (Fiske), 
A., i, 88. 

during water diuresis and purine 
diuresis (Bock and Iversen), A., 
i, 1090. 

proteic acids of (Edlbacher), A., i, 
692. 

pyruvic acid in (Fricke), A., i, 495. 
association of radicles in (White), A., 

i, 1214. 

action of phosphates on sugar in 
(Elias and Weiss), A., i, 1085. 
relation between the sugar in, with 
that in blood (Teryaert), A., i, 
1215. 

excretion of sugars in (Murhch- 
hauser), A., i, 198 ; (Neuwirth), 
A*, i, 485. 

albuminous, proteolytic enzymes in 
(Hedin), A., i, 609. 
whales’, composition of (Schmidt- 
Nielsen and Holmsen), A., i, 704. 

Urine, analytical methods relating to 
analysis of (Pincussen and Floros ; 
Pincussen and Momferratos- 
Floros), A., ii, 408. 
detection of, in stains, by indican 
reactions (Jemma), A., ii, 460. 
detection of acetaldehyde in (Stepp), 
A., ii, 403. 

detection of acetone in (Troibe), A., 

ii, 595. 

detection of albumin in (Renoux), 
A., ii, 797. 

detection of aldol in, in diabetes 
(Fricke), A., ii, 326. 
detection of aldol and acetaldehyde 
in (Fricke), A., i, 300. 
alkapton, detection of (Katsch and 
NAmet), A., i, 198. 
detection of bile pigments in (Silber- 
stern), A., ii, 799. 
detection of bismuth in (Aubry), A., 
ii, 165 ; (Ganassini), A., ii, 590. 
detection and estimation of blood in 
(Johannessen), A., ii, 724. 
detection of dextrose in (Rodillon), 
A., ii, 166. 

detection of formaldehyde in (Stepp), 
A., ii, 793. 

detection of lactose in (Herzberg), 
A., ii, 167. 


Urine, analytical methods relating to 

detection of small quantities of lead 
in (Schumm), A., ii, 317. 
detection and estimation of nitrates 
in (Nolte), A., ii, 583. 
detection of tyrosine in (Schumm and 
Papendieck), A., i, 899. 
detection of urobilin in (Rodillon), 
A., ii, 888. 

estimation of acetone in (Lax), A., ii, 
326 ; (Kading), A., ii, 793. 
estimation of acetone substances in 
(Hubbard), A., ii, 234. 
estimation of albumin in (Gerard), 
A., ii, 670. 

estimation of the amino-acid nitrogen 
in, colorimetrically (Folin), A., ii, 
536. 

estimation of ammonia in (Mestrezat 
and Janet), A., ii, 453. 
estimation of total bases in (Fiske), 
A., ii, 408. 

estimation of calcium in (Shohl and 
Pedley), A., ii, 395. 
estimation of colloids in (Otten- 
stein), A., i, 609. 

estimation of citric acid in (McClure), 
A., ii, 791. 

use of zinc ferrocyanide in estimation 
of dextrose in (Carrez), A., ii, 
233. 

estimation of liippuric acid in 
(Snapper and Laqueur), A., ii, 
92. 

estimation of homogentisic acid in 
(Briggs), A., ii, 584. 
estimation of hydrogen-ion concen- 
tration in (Silberstein), A., ii, 
452. 

estimation of oxalic acid in (Salkow- 
ski), A., ii, 92; (Mislowitzer), 
A., ii, 325. 

estimation of purine bases in (Steudel 
and Chou), A., ii, 239 ; (Salkow- 
ski), A., ii, 405. 

estimation of sugar in (Teryaert), 
A., ii, 166 ; (Folin and Berglund), 
A., ii, 400. 

estimation of reducing sugars in 
(Smith), A., ii, 663. 
estimation of sulphur in (Robison), 
A., ii, 389. 

estimation of theobromine in (GOnz- 
berg), A., i, 703. 

estimation of tbiosulphuric acid in 
(Dezani), A., i, 968. 
estimation of urea in (Janet), A., ii, 
794. 

estimation of uric acid in (ThiSry), 
A., ii, 238 ; (Vaillant), A., ii, 
668 ; (Benedict and Franks), A., 
ii, 669 ; (Khouri), A., ii, 885. 
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Urobilin, absorption spectrum of 
(Lewin and Stenger), A., ii, 414. 
detection of, in mine (Rodillon), A., 
ii, 888. 

Urocanic acid, production of, from histid- 
ine in dogs (Kotake andKoNiSHi), 
A., i, 1217. 

production of acetoacetic acid from, 
in the liver (Konishi), A., i, 1211. 

Uroohrome as a chlorophyll derivative 
(Roaf), A., i, 401. 

Urusene (Majima and Takayama), A., 
i, 263. 

Urushiol, and its derivatives (Majima), 
A., l, 262. 

TJteros, anticoagulating substances from 
the mucous membrane of the (King), 
A., i, 701. 


V. 

Vacciniin, constitution of (Ohle), A., 
l, 1018. 

Valency (Caven ; Smith), A., ii, 279 ; 
(Huttig), A., ii, 849. 
determination of, by means of am- 
moniacal silver solutions (Collen- 
berg). A., ii, 495. 

theories of (Lapworth), T., 416 ; 

(Kermack and Robinson), T., 427. 
electron theory of, applied to organic 
compounds (Stieglitz), A., ii, 560. 
octet theory of (Perkins), A., ii, 138. 
in relation to Rontgen-ray spectra 
(Wentzel), A., ii, 607. 
in relation to chemical leaction (Per- 
kins), A., ii, 438. 

neutralisation of (DuBSKvand Aptek- 
mann), A., i, 104. 
types of (Langmuir), A., ii, 137. 
negative, and co-ordination number 
(Schilov), A., ii, 839. 
of organic compounds (Henrich), A., 
ii, 704; (Stieglitz), A.,ii, 705. 
polar and non-polar, in organic com- 
pounds (Garner), A., ii, 758. 
secondary (Smith), A., ii, 270, 430, 
431. 

subsidiary (Clark and Buckner), 
A., ii, 300. 

Valeranilide, fljSy-tfnchloro- a-hy droxy- 
(Passekini), A., i, 732. 

Valeric acid, lead diphenyl salt (God- 
dard, Ashley, and Evans), T., 981. 

woValeric acid, a-amino-3-hydroxy-, 
preparation and derivatives of 
(Schrauth and Geller), A., i, 
1125. 

VaUne-eboline, and its salts (Karrer, 
Gisler, Horlacher, Locheb, 
Mader, and Thomann), A., i, 814. 


Valinol, and its hydrochloride (Karrer, 
Gisler, Horlacher, Locher, 
Mader, and Thomann), A., i, 814. 

Vanadio acid. See under Vanadium. 

Vanadioselenites. See under Vanadium. 

Vanadium pinloxide, coagulation of sols 
of (Wikgnf.r, Magasanik, and 
Gessner), A., ii, 356. 

Vanadio acid, estimation of, by re- 
duction by mercury (McCay and 
Anderson), A., ii, 530. 
Vanadioselenites (Rosenheim and 
Krause), A., ii, 48. 

Vanadium detection and estimation : — 

detection and estimation of, in steel 
(Misson), A.,ii, 459. 
estimation of (Kan6), A., ii, 721. 
estimation of, after reduction with 
hydrogen sulphide (Lundell and 
Knowles), A., ii, 88. 
estimation of, in ferrovanadium 
(Kelley, Wiley, Bohn, and 
Wright), A., n, 89. 
estimation of, colorimetiically, in 
steel (Kropf), A., ii, 590. 
estimation of, in steel, by precipi- 
tation with ammonium phospho- 
molybdate (Cain and Hostetter), 
A., ii, 520. 

Vanillin, preparation of (Sievrrs and 
Givaudan & Co.), A., i, 38. 
estimation of (Tschiusch), A., ii, 
403. 

Vanillin glyceride (Dodge), A., i, 
748. 

Vanillylamides, (Ott and Zimmer- 
mann), A., i, 137. 

Vanillylideneresorcinol, and its acetyl 
derivative (Fabrk), A., i, 1148. 

Vaporisation, process of (Harkins and 
Roberts), A., ii, 422. 
coefficients of (Volmer and Ester- 
mann), A., ii, 193. 

Vapours, precipitated, rhythmic de- 
position of (Karrer), A., ii, 496. 

Vapour density, apparatus for measure- 
ment of (Magnus and Schmid), A., 
ii, 260. 

at low pressures and extended 
range of temperature (Maass and 
Boomer), A., i, 912. 

Vapour pressure, formula for (Heng- 
lein), A., ii, 118, 

at high temperatures (Ingold), T., 
2419. 

intersecting curves of (v. Reohen- 
berg), A., ii, 120. 
of binary mixed liquids (Schmidt), 
A., ii, 119; (Faust), A., ii, 423 ; 
(Cassel; Schulze), A., ii, 424. 
of n on-associated liquids (Mortimer), 
A., ii, 615. 
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Vapour preosure of metallic salts (v. 
Wartenberg and Schulz), A., ii, 
146 ; (v. Wartenberg and Bosse), 
A., ii, 739. 

of saturated solutions (Edgar and 
Swan), A., ii, 849. 

Vascular system, action of organic bases 
on the (Teschendorf), A., i, 90. 

Velardeilite from California (Shannon), 
A., ii, 517. 

Velocity of chemical reaction in solids 
(Hinshelwood and Bowkn), A., ii, 
628. 

Velocity of crystallisation under pres- 
sure (Hasselblatt), A., ii, 35. 

Velocity of decomposition of crystals 
(Si everts), A., ii, 700. 

Velocity of hydrolysis of esters (Smith 
and Olsson), A., ii, 701. 

Velocity of reaction, theory of (Dhar), 
A., ii, 39; (Bronstkd), A., ii, 699. 
Michael’s rule for (Smith), A., ii, 
751. 

lecture experiment to show (Meyer), 
A., ii, 630. 

influence of catalysts on the thermo- 
dynamics of (van Thiel), A., ii, 
754. 

and equilibria (Brandsma), A., ii, 
699. 

in heterogeneous systems (Collen- 
berg and Bodforss), A., ii, 431. 
of liberation of halogens (Freundlich 
and Bartels), A., ii, 489. 
in mixed solvents (Cashmore, Mc- 
Combie, and Scarborough), T., 
243 ; (MoCombie, Scarborough, 
and Settle), T., 2308. 

Velocity of saponification of esters 
(MoCombie, Scarborough, and 
Seitle), T., 2308. 
of oils and fats (Norris and McBain), 
T., 1362. 

Veratraldehyde, 5-amino- (Spath and 
R6 der), A., i, 853. 

6-amino-, and its derivatives, and 
6-bromo-, 6-cbloro-, and 6-iodo- 
(Rilliet), A., i, 839. 

Veratrylideneaniline, 6-amino- and 
6-nitro- (Rilliet), A., i, 839. 

Veratrylidene-p-anisidinc, 6-emino- and 
6-nitro- (Rilliet), A., i, 839. 

Veratrylidencgallaoetophcnone di- 
methyl ether, preparation of (Crab- 
tree and Robinson), T„ 1038. 

Veratrylidenetoluidines, 6-amino- and 
6-nitro- (Rilliet), A., i, 889. 

Vernin, detection of (Steudel and 
Freise), A., ii, 535. 

Veronal, effect of lecithin on the excre- 
tion of (Bachbm), A., i, 400. 
detection of (Fabre), A., ii, 795. 


Veronal derivatives, detection of (Han- 
dorf), A., ii, 884. 

Viburnum opulus , detection of dextrose 
in fruits of (Arnold), A., i, 311. 

Vine, Canadian. See Vitis hederacea. 

Vinegar, detection of mineral acids in 
(Kling and Lassieur), A., ii, 284; 
(Kling, Lassieur, and Lassieur), 
A., ii, 519. 

Vinyl chloride, polymerisation of, on 
exposure to ultra-violet light 
(Plotnikow), A., i, 419. 
compounds, preparation and poly- 
merisation of (Traun’s Forschungs- 
laboratorium), A., i, 516, 517. 
haloids, preparation of (Traun’b 
Forschungslaboratorium), A., i, 
517. 

Vinyl alcohol, formation of, from acet- 
aldehyde, in presence ot potassium 
hydroxide (Evans and Looker), A., 
i, 102. 

VinylarseniouB sulphide, jB-cliloro- 
(Mann and Pope), T., 1756. 

Vinylarsines, /8-chloro-, and their salts 
(Mann and Pope), T., 1754. 

Vinylarsinic oxide, j8-chloro- (Mann 
and Pope), T., 1755. 

Vinylarsinic acid, B-chloro-, and its 
ammonium salt (Mann and Pope), 
T., 1755. 

Vinyl oarbinols, poly-arylated (Ziegler 
and Ochs), A., i, 1047. 

Vinylidene glycol diethyl ether. See 
lvetenacetal. 

Vinylq/cZopropane, and its dibromide 
(Demjanov and Dojarenko), A., i, 
1014. 

VinylBulphuric acid, preparation of 
(Traun’s Forschungslaborator- 
ium), A., i, 517. 

Viola odorata (violet), oil from the roots 
of (Goris and ViscnNiAc), A., i, 848. 

Violet. See Viola odorata . 

Violuric acids, imino-, chromoisomerism 
of (LiFSCHiTzandHEPNEii), A., i, 767. 

Viscera, extraction of alkaloids from 
(Colledge), A., ii, 327. 

Viscosity, calculation of (Creighton), 
A., ii, 426. 

and compound formation in binary 
mixtures of acids with ketones and 
with esters (Kendall and 
Brakeley), A., ii, 126, 
of amphoteric electrolytes (Hede- 
strand), A., ii, 821. 
of gases (Smith), A., ii, 549. 
of hydrocarbons (Chavanne and van 
Risseghem), A., ii, 352. 
of liquids (Herz), A., ii, 821. 
negative (Ra binow itsch), A., ii, 
478. 
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Viseostalagmometer, new (Traube), A., 
ii, 122. 

Vitamins (Gralka and Aron), A., i, 
395 ; (Frankel and Hagrk ; 
Frankel and Scharf), A., i, 409. 
structure of (Williams), A., i, 280. 
physioal chemistry of (LaMer), A., i, 
281. 

isolation of (Seidell), A., i, 887. 
inactivation of (Zilva), A., i, 488. 
r61e of, in the chemistry of cells 
(Hers), A., i, 399, 788. 
relation of, to cell oxidation processes 
(Abderhalden), A., i, 607. 
in lemon juice (Leichtentkitt and 
Zielaskowski), A., i, 1094. 
in rice, and their stimulation of yeast 
(Fleming), A., i, 93. 
in yeast (Funk and Dubin), A., i, 
203. 

antineuritic. See Vitamin- B. 
fat-soluble, estimation of (Zilva and 
Miura), A., i, 194. 
detection of, in foodstuffs (Drummond 
and Watson), A., ii, 596. 

Vitamin-^, synthesis of, by marine 
diatoms (Jameson, Drummond, and 
Coward), A., i, 1099. 

Vitamin-2?, preparation and properties of 
(Tsukiye), A., i, 974. 
isolation of (Seidell), A., i, 1078. 
extraction of, with glacial acetic acid 
(Levine, McCollum, and Sim- 
monds), A., i, 975. 

presence of, in chlorophyll- free plants 
(Orton, McCollum, and Sim- 
monds). A., i, 974. 

bacteria as a source of (Damon), A., i, 

201 . 

physiological action of (Blohm, San- 
tesson, and v. Euler), A., i, 1218. 
estimation of (v. Euler and Myr- 
back), A., i, 293. 

effect of temperature and hydrogen-ion 
concentration on the destruction of 
(Sherman, LaMer, and Camp- 
bell), A., i, 207 ; ii, 225. 
estimation of (Sherman, LaMer, and 
Campbell), A., ii, 407. 

Vitis hederacea (Canadian vine), grape 
oil Irom (Anon.), A., i, 97. 

Volcanic gases. See Gases. 

Volcanism, chemistry of (Allen), A., ii, 
219. 

Volume, atomic, relation between re- 
fractivity and (Le Bar), A., ii, 
241. 

atomic and molecular, relation be- 
tween, at the absolute zero (Heiiz), 
A., ii, 29. 

molecular, regularities of, of inorganic 
compounds (Henglkin), A. , ii, 260. 


Volumes, relative, of chemical elements 
(Collins), A., ii, 28. 

Volumenometer for microanalyais 
(Holland), A., ii, 221. 

Vulcanisation, accelerators of (Twiss 
Brazier, and Thomas), A., i, 460. 


W. 

War memorial, unveiling of, T., 2895. 

Water, catalytic formation of, from 
hydrogen and oxygen (Pease and 
Taylor), A., ii, 701. 
band spectrum of (Weichmann), A., 
ii, 5, 331. 

specific volume of molecules of fixed 
(Tromp), A., ii, 476. 
molecular structure of (Piccard), A., 
ii, 212. 

surface tension of mixtures of alcohol 
and (Bircumshaw), T., 887. 
velocity of extension of oils on the 
surface of (Woog), A., ii, 197. 
kataphoresis of, in organic liquids 
(Gyemant), A., ii, 684. 
vapour, catalysis of the reaction of 
carbon with (Taylor and Neville), 
A., ii, 143. 

chemical reactions involved in puri- 
fication of (Greenfield aud Bus- 
well), A., ii, 653. 

Natural Water 

Potable or drinking water, estimation 
of nitrates in (Rruss), A., ii, 
454. 

Rain-water, analyses of (Schaffer), 
A., i, 512. 

Sea- water, chemical constituents of 
(Bertrand, Freundler, and 
Manager), A., ii, 441. 
filtered, estimation of silica in 
(Wells), A., ii, 868. 

Spring and mineral waters, radio- 
activity of (Ebler and van 
Rhyn), A., ii, 16. 

of Bagnoles-de-rOrne, radioactivity 
of (Loisel), A., it, 15. 

Water analysis 

lactose-fermenting bacteria in relation 
to (Levine), A., i, 901. 
estimation of, in fuel (Marinot), A., 
ii, 223. 

estimation of lead in (Avery, Hem- 
ingway, Anderson, and Read), 
A., ii, 161. 

Water pump. See Pump. 

Wattle, gidgee. See Acacia cambagei. 

Wax, bees’, Indiau, constants of 
(Roberts and Islip), A., ii, 534. 
fossil, of Monte Fal6 (Oiusa and 
Vois), A., ii, 386. 
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Wax, montan, acids of (Tropsch and 
Kebutzek), A., i, 317, 804. 
colouring constituents of (Mar- 
cusson and Smelkus), A., i, 807. 
paraffin. See Paraffin wax. 
from pine needles (Kaufmann and 
Friedebach), A., i, 740. 

Weights, bras-t, protection of, from ru&t 
(Manley), A., ii, 840. 

Weights, molecular, determination of 
(East), A., ii, 421. 
determination of, by means of osmotic 
pressure (Foix), A., ii, 621. 
determination of, in alcoholic solu- 
tion by means of the flash-point 
elevation (Wright), T., 2247. 

Weinsehenkite (Henrich and Hiller), 
A., ii, 860. 

Whale, urine of. See Urine. 

Wheat, hydrolysis of gliadin from 
(Vickery), A., ii, 754. 
estimation of starch in (Ling, Callow, 
and Price), A., ii, 879. 

White metal, analysis of (Kling and 
Lassieur), A., ii, 87 ; (Bertiaux), 
A., ii, 396. 

Willia javanica , occurrence of emulsin 
and of cellobiase in (Groenewege), 
A., i, 903. 

Wines, odour and chemical composition 
of (Malvezin), A., i, 1220. 
effect of radioactive substances on the 
acetic fermentation of (Laborde, 
jALOUSTRK,andLEULlER),A.,i,1219. 
detection of formic acid in (Fresenius 
and Giutnhut), A., ii, 234. 
estimation of the acids in (v. Fellen- 
ber(i), A., ii, 534 ; (Malvezin), 
A., ii, 880. 

estimation of tannin in (Malvezin), 
A., ii, 172. 

estimation of tannin and colouring 
matters in (Fresenius and Gr On- 
hut), A., ii, 96. 

Wood, detection of, by a colour reaction 
(Adler), A., ii, 401. 
estimation of cellulose in (Heuser 
and Casseu8), A., ii, 664. 

Wool, adsorption of neutral soap by 
(British Research Association 
for the Woollen and Worsted 
Industries), A., ii, 551. 
action of iodine on (Huebner and 
Sinha), A., i, 434. 

mordanting of, with potash alum 
(Paddon), A., ii, 822. 
deaminated, dyeing of (Paddon), A., 
i, 608. 

estimation of soap in (British Re- 
search Association for the 
Woollen and Worsted Indus- 
tries), A., ii, 594. 


Worms, parasitic, htemotoxins from 
(Schwartz), A., i, 493. 

Wurta-Fittig synthesis (Fuchs and 
Metzl), A., i, 442; (Sohlubach and 
Goes), A., i, 1204. 

X 

X-rays. See Rays, Rontgen. 

Xanthic aoid, cobalt, nickel, potassium 
and sodium alkyl and aryl salts, and 
their compounds with pyridine 
(Dubsky and Aptekmann), A., i, 
104. 

diphenylbisazo-2-hydroxy-7-Daphthyl 
ester (Watson and Dutt, T., 2417. 
Xanthine, oxidation of, by tissues and 
by milk (Morgan,* Stewart, and 
Hopkins; Armstrong), A., i, 1078. 
Xanthone, condensed derivatives of 
(Eckeht and Endler), A., i, 941. 
Xanthone, l:4-cftchloro-, and 4-chloro- 
1 -hydroxy- (Eckert and Endler), 
A., i, 941. 

l:3-dihydroxy- (Nishikawa and 
Robinson), T., 841. 

Xanthone series (v. dem Knesebeck 
and Ullmann), A., i, 359. 
Xanthone-4-carboxylio acid, and its 
salts and derivatives (Anschutz and 
Claasen), A., i, 456. 

Xanthorocellin (Forster and Saville), 
T., 821. 

Xanthosterol (Dieterle), A., i, 652. 
identity of lupeol with (Ultj£e), A., i, 
826. 

Xanthydrol, use of, in detection of 
urea in tissues (StAbel), A., i, 397. 

3- Xanthylbenzoic aoid, 2:4-dzhydroxy- 
(Fabre), A., i, 1148. 

4- Xanthyl-l :2-diethylresorcinol 3-ethyl 
ether (Fabre), A., i, 1148. 

3- Xanthylpyrocatechol, and 4-chloro- 
(Fabke), A., i, 1148. 

2-Xonthylquinol, and 3-ohloro- (Fabre), 
A., i, 1148. 

2-Xanthylresoreinol, 4-ehloro-, and 
4-nitroso- (Fabre), A., i, 1148. 

4- Xanthylresoroinol, and its diacetyl 
derivative, and 2-nitroso- (Fabre), 
A., i, 1148. 

Xenon, isotopes of (Asion), A., ii, 844. 
estimation of (Moureu and Lepape), 
A., ii, 394. 

Xylan (Salkowski), A., i, 323. 
preparation and hydrolysis ot (Heuser, 
Braden, and KOrschner), A., i, 
113. 

and its acetyl derivatives (Komatsu 
and Kasbima), A., i, 811. 
methyl ethers of (Heuser and Rup- 
pel), A., i, 810. 
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Xylene, equilibrium of ethyl alcohol, 
water and (Ormandy and Craven), 
A., i, 215. 

estimation of (Zaborowski), A., ii, 
877. 

m-Xylene, vapour pressure of liquid 
mixtures of ammonia and (Khaus 
and Zeitfuchs), A., i, 725. 
action of carbonyl chloride on, in 
presence of aluminium chloride 
(Wilson and Fuller), A., i, 827. 

jo-Xylene, action of sulphuryl azide on 
(Curtius and Schmidt), A., i, 776. 

Xylenes, tfnnitro-, oxidation of (Giua), 
A., i, 534. 

Xylene cyanole FF as an indicator 
(Hickman and Linstead), T., 2502. 

p-Xylenedi-p-thiodimethylaniline 
(Smiles and Graham), T., 2510. 

Xylenol, tn bromo-, action of, on 
tubeicle bacilli (Du bog). A., i, 972. 

Xylenol- blue, use of, as an indicator 
(Cohen), A., ii, 387. 

jp-XyUdine hydroftrrocyanide (Cum- 
ming), T., 1294. 

^-Xy Udine, and its salts (Curtius and 
Schmidt), A., i, 776. 

j9-m-Xylidino-^-phenetolecarbamide 
(Spkckan), A., i, 580. 

Xylose, action of lactic bacteria on 
(Frfd, Peterson, and Anderson), 
A., i, 201. 

methylation of (Carruthkrs and 
HlRhT), T., 2299. 

^-Xylylene-2:5-diacetic acid, 3:6-<J?‘- 
bromo- (Philippi, Seka, and Kobin- 
son), A., i, 837. 

p-Xylylene-2:5-diglyoxylio acid, 3:6-tff- 
bromo- (Philippi, Seka, and Robin- 
son). A., i, 837. 

4-o-Xylyl ethyl ketone, and its semi- 
carbazone (v. Auvvers and Ziegler), 
A.,i, 120. 

o-7/i-4-Xylylpropionic acid, and 
chlovo-, ethyl ester (v. Auvvers and 
Ziegler), A., i, 140. 

m-Xylylpyravic acid, tfmitro- (Davies 
and Hickox), T., 2646. 


Y. 

Yeast, longevity of (Lino and Nanji), 
A , i, 92. 

changes in nitrogenous substances 
during autolysis by (Ivanov), A., 
i, 202. 

action of, on acid amides (Dieter), 
A.,i, 795. 

action of, on aldehydes (Kumagawa), 
A., i, 305. 


Yeast, influence of mineral water on the 
carbohydrate exchange in (Mayer), 
A., i, 972. 

toxicity of chlorine derivatives of 
methane, ethane and ethylene 
towards (Plaqge), A., i, 93. 
extracts, effect of, on the action 
of enzymes (Abderhalden and 
Wertheimer), A., i, 796. 
fat of (Maclean), A., i, 304, 795. 
fermentation by (Abderhalden ; 
Abderhalden and Fodor), A., 
i, 92 ; (Willrtatter and Stei- 
belt), A., i, 306. 
effect of acids on (Somogyi), A., i, 
201 . 

stimulants for (Neuberg and Sand- 
berg), A., i, 408. 

in presence of urea (Sandberg), 
A., i, 502. 

gum in (Salkovvski), A., i, 304. 
invertase activity of (Miller), A., i, 
202 . 

lactase content of (WlLLS’i ATI ER and 
Oppfnheimkr), A., i, 203. 
destruction of lactic acid by cells of 
(Likben), A., i, 796; (v. FiIrih 
and Lieben), A., i, 1219. 
bleaching of methylene-blue by 
(Kumagawa), A., l, 306. 
nitrogenous constituents of (Mkisen- 
heimer), A., i, 304 ; (Schenck), 
A., i, 305. 

nitrogenous nutiition of (Svvoboda), 
A., i, 795. 

hydrolysis of the protein of (Kiesel), 
A., i, 408. 

decomposition of proteins in, during 
fermentation (Ivanov), A., l, 202. 
effect of quinine, phenol, and mercuric 
chloride on the growth of 
(Joachimoglu), A., i, 903. 
action of silver salts on (Zerner and 
Hamburger), A., i, 307. 
urea as a nutiient for (Bokorny), 
A., i, 1096. 

vitamins in (Funk and Dubin), A., i, 
203. 

stimulation of, by vitamins (Fleming), 
A., i, 93. 

rate of growth of, in beer wort 
(Clark), A., i, 501. 
zymase formation in (Hayduck and 
Haehn), A., i, 611. 

Japanese, fermentation by species of 
(Kumagawa), A., i, 972. 
oxygenated, action of amino-acids on 
(Lieben), A., i, 1219. 

11, fermentation by (v. Euler and 
Jo8ephson), A., i, 706. 

See also Wilhajavanica, 
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Yeast-cells, carbohydrate metabolism of 
(Elias and Weiss), A., i, 485. 
decomposition of lactic acid by (v. 

FtJBTH and Lieben), A. , i, 502. 
action of saponins on (Boas), A., i, 
502. 

Yeast-nucleic add (Steudel and 
Peiser), A., i, 279, 782. 
action of human fieces on (Rother), 
A., i, 292. 

hydrolysis of, by boiled pancreatic 
extracts (Jones), A., i, 479. 

Yew. Sec Taxus baccata. 

Yohimba bark, estimation of yohimbine 
in (Schomer), A., ii, 797. 

Yohimbine, estimation of, in yohimba 
haik (Schomer), A., ii, 797. 

Ytterbium, X-series spectrum of 
(Dauvillier), A., ii, 463. 

Yttrium, atomic weight of (Fogg and 
James), A., ii, 297. 
arc spectra of (Kikss, Hopkins, and 
Kremeks), A., ii, 244; (Yntema 
and Hopkins), A., ii, 462. 


Z. 

Zeeman effect (Woltjer), A., ii, 

102 . 

Zinc, heat of solution of, in hydrochloric 
acid (Richards and Thorvaldsen), 
A., ii, 475. 

liquid, density and surface tension of 
(Hogness), A., ii, 29. 
rate of solution of, in ferric alum 
(Collenberg and Bodfohss), A., 
ii, 431. 

Zinc alloys with arsenic (Heike), A., 
n, 60. 

with copper and nickel (Voigt), A., 
ii, 295. 

with magnesium, heat of formation 
of (Biltz and Hohorst), A., ii, 
350. 

Zinc compounds, content of, in animal 
organs (BEiirRANDand Vladksco), 
A., i, 493. 

in the animal and human organism 
(Rost), A., i, 87. 
in carcinoma (Cristql), A., i, 497. 

Zino salts, feeding of animals with 
(Bertrand and Benzon), A., i, 
893. 

Zino arsenide as detector for wireless 
telegraphy (Heike), A., ii, 19. 
borate (Broeksmit), A., ii, 377. 


Zinc bromate hex ahyd rate, crystal 
structure of (Wyckofe), A., ii, 
710. 

antimoniodobromide (Vournazos), 
A., ii, 651. 

sulphate, electrical conductivity of 
solutions (Tartar and Keyes), 
A., ii, 186. 

sulphide, phosphorescent (Guntz), 
A., n, 502. 

containing copper (Gudden and 
Pohl), A., ii, 680. 

sulphides, phosphorescent, action of 
ultra-violet light on (Loeb and 
Sohmikdeskamp), A., ii, 8. 

Zinc organic compounds, action of, on 
acid chlorides (Mauthner), A., i, 
457. 

with olefines and nitrogen oxides 
(Schaarschmidt, Veidt, and 
Schlosser), A., i, 645. 

Zinc estimation and separation : — 
estimation of (Urbasch), A., ii, 317. 
estimation of, by electrometric titr- 
ation (Kolthoff), A., u, 580. 
estimation of, gasometrically (Beyne), 
A , ii, 85. 

estimation of, as pyrophosphate 
(Balareff), A., ii, 228. 
estimation of, as sulphate (Gutbier 
and Staib), A., ii, 396. 
estimation of, volumetrically (Mon- 
asch), A., ii, 160. 

estimation of, volumetrically, with 
ferrocvanides (Treadwell and 
Chervet), A., ii, 786. 
estimation of, volumetrically, with 
sodium sulphide (Olivier), A., ii, 
396. 

separation of, by means of ammonium 
phosphate (Luff), A., ii, 456. 
separation of, from nickel (Ludwig), 
A., ii, 786. 

Zinc blende. See Blende. 

Zirconium (M arden and Rich), A., ii, 
153. 

Zirconium organic oomponnds : — 

forri- and feiro-cyanides (Venable 
and Moehlmann), A., ii, 712. 

Zymase, formation of, in yeast (Hay- 
duck and Habhn), A., i, 611. 
of yeast, action of (Abderhalden and 
Fodor), A., i, 92. 

Zymogens, adsorption of (Jacoby and 
Shimizu), A., i, 481. 
artificial (Jacoby), A., i, 480 
(Jacoby and Shimizu), A., i, 481. 
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Austrian Patent. 

83136, A., i, 9S4 
British Patent*. 
144081, A., l, 1009 
145060, A., i, 992 
147001, A., i, 178 
147118, A., i, 112 
147119, A., i, 111 
148419, A., i, 840 
153606, A., l, 262 
163917, A., i, 567 
154579, A., i, 430 
164907, A., i, 420 
165577, A., i, 481 
156103, A., i, 425 
166117, A., i, 516 
156121, A., i, 517 
156116, A., i, 614 
166122, A., i, 615 
156136, A., i, 628 
156148, A., i, 522 
166215, A., i, 559 
156638, A., i, 559 
158658, A., i, 582 
160433, A., i, 178 
161639, A., i, 639 
164302, A., i, 660 
164326, A., i, 236 
164716, A., i, 267 
165446, A., i, 686 
165770, A., i, 132 
166771, A., i, 132 
167167, A., i, 926 
167781, A., i, 629 
171292, A., i, 942 
172682, A., i, 269 
173004, A., i, 222 
173006, A., i, 260 
178068, A., i, 254 
178097, A., i, 218 
173166, A., i, 260 
173540, A., i, 252 
174101, A., i, 854 
176019, A., i, 448 
176038, A., i, 468 
176925, A., i, 660 
177189, A., i, 617 
177807, A., i, 1172 
179758, A., i, 650 
180016, A., i, 625 


181247, A., i, 872 
182986, A., l, 853 
183044, A., l, 836 
183351, A., i, 941 
183897, A., i, 914 
184625, A., i, 1058 
186612, A., i, 1068 
186913, A., i, 1179 
186859, A., i, 1179 

Canadian Patent, 

217486, A., i, 828 

Dntch Patents. 

6362, A., i, 962 
6581, A., l, 961 

Trench Patents, 

22347, A., i, 385 
521119, A., l, 75 
621281, A., l, 579 
521469, A., i, 75 
523108, A„ i, 810 
525639, A., l, 531 
626129, A., i, 801 
626686, A., i, 942 

German Patents (D. R. -P. ). 

301278, A., i, 993 
301279, A., i, 992 
338(35, A,, l, 631 
338737, A., i, 565 
338738, A., i,46 
338853, A., i, 46 
338926, A., i, 61 
339101, A., i, 679 
339350, A., i, 553 
389494, A., i, 605 
389561, A., i, 554 
839662, A., i, 514 
339945, A., i, 556 
389947, A., i, 46 
340744, A., i, 464 
340872, A., i, 815 
840873, A., i, 365 
340874, A., i, 865 
841112, A., i, 762 
341887, A., i, 567 
342048, A., i, 574 
842788, A., i, 824 
348054, A., i, 861 
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348055, A., i, 854 
843056, A., i, 819 
348057, A., i, 823 
348147, A., i, 819 
843148, A., i, 860 
843149, A., i, 867 
343249, A., i, 822 
843321, A., i, 980 
343322, A., i, 867 
343930, A., i, 934 
344027, A., i, 952 
344028, A., i, 949 
344029, A., i, 960 
344030, A., i, 950 
344140, A., i, 948 
344501, A., i, 952 
344878, A., i, 913 
345145, A., i, 918 
846361, A., i, 1066 
346065, A., i, 818 
346188, A., i, 942 
346236, A., i, 916 
346325, A., li, 706 
346383, A., i, 991 
346461, A., i, 950 
346462, A., i, 991 
346673, A., i, 1039 
346810, A., i, 999 
346888, A . l, 949 
347877 A., i, 991 
347604, A., i, 980 
347609, A., i, 992 
34837P, A., i, 950 
348484, A., i, 943 
348906, A., i, 1066 
349794, A., i, 1146 
849915, A., i, 1116 
350876, A., i, 1066 
350429, A., i, 977 
862129, A., i, 1160 
352719, A., i, 1187 
352720, A., i, 1036 
352721, A., i, 1186 
362980, A., i, 1071 
363195, A., i, 1181 
363932, A., i, 1172 
354696, A., i, 1173 
354698, A., i, 1151 
864960, A., i, 1173 
855926, A., i, 1128 



Japanese Patents. 

37211, A., i, 219 
37212, A., i, 349 
38647, A., i, 543 
38752, A., i, 523 
39210, A. t i, 716 
Swiss Patents. 
78683, A., i, 942 
88188, A., i, 3 
88561, A., i, 31 
89053, A., i, 38 
89055, A., i, 818 
89241, A., i, 276 
90480, A., i, 942 
90587, A., i, 828 
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90590, A., i, 827 
90807 , A., i, 860 
91728, A., i, 953 
92296, A., i, 992 
United States Patents. 
1874695, A., i, 27 
1374720, A., i, 984 
1374721, A., i, 1039 
1374722, A., i, 27 
1375949, A., i, 53 
1378343, A., i, 51 
1378989, A., i, 31 
1384615, A., i, 245 
1384637, A., i, 179 
1388573, A., i, 654 
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1390972, A., l, 391 
1393191, A., i, 313 
1398597, A., i, 370 
1394851, A., i, 855 
1899082, A., i, 866 
1399144, A., i, 652 
1401681, A., i, 648 
1408117, A., i, 679 
1406547, A., i, 748 
1408974, A., i, 888 
1417875, A., i, 943 
1418900, A., i, 1022 
1419091, A., i, 938 
1419092, A., i, 938 
1424236, A., i, 1128 



ERRATA. 

Vol. 104 (Abstr., 1913 ). 

Page Line 

L 681 11 for n 4-j8-iminoethylglyoxaline ” read “ 4-j3-aminoethylglyoxaline. ” 

Vol. 106 (Abstr., 1914 ). 

ii. 186 10* for “Thorium” read “Thallium.” 
ii. 874 8* col. ii. for “thorium” read “thallium.” 


Vol. 108 (Abstr., 1915 ). 

i. 719 8* delete “ Vernier.” 

ii. 891 17 col. ii. ,, “Vernier” 

ii. 965 29 col. ii. ,, “Vernier see Ldon Givaudin.” 

ii. 110s| gg Co1 ’ >> “Vernier.” 

Vol. 120 (Abstr., 1921 ). 

i. 166 25 for “Zeiglkr” read “Ziegler.” 

i. 796 16* ,, “ethyl r-pinate” read “ethyl r-pinonate.” 


i. 

224 

24 

i. 

319 

1* 

i. 

371 

18 



22 



27 



31 

i. 

554 

17 

i. 

563 

16 

i. 

758 

25 

i. 

758 

17* 

i. 

848 

18* 

i. 

945 

13 

ii. 

77 

8 

ii. 

415 

20 

ii. 

519 

18* 


ii. 682 bottom 
ii. 685 8 

ii. 710 16* 
ii. 714 5 

ii. 714 12 
ii. 768 2* 

ii. 830 13* 


Vol. 122 (Abstr., 1922 ). 


for “ Digitoxone ” lead ‘ ‘ Digitoxose . ” 

,, “far fur an ” read “fur an.” 

,, “ Iiis-\:Z'-indyl ” read “ Bis-\ :3'-indil” 

,, “Z'Z'-indyl ” read “ " 

,, “ l :V -indy l ” road “\iY~vndil” 

„ “ 3 .3 ' -Mcthylketyl (8:3 ' •dimethylketoyl)” read “2:2 '-Dimethyl- 
SiZ'-imiil (2:2' -dimethy 1-3:3' •diindoyl).” 

,, “Schliohtung” read “ Schlichting.” 

„ “ Telecky ” read “ Tkleczky. ” 

,, “ bi*-3-carbethozy-2'A-dimethylpyrrylmethene ” read “ethyl 
m '’thenylbi'i-2 A-di methyl pyrrole-% -carboxylMe. ” 

“ C0 2 Et-C:Me x “ C0 2 EfC:CMe x 

„ I j>c= etc.” read | >C= etc.” 

MeC=N' MeC=lK 

insert “[cf. Stevens, A., 1921, i, 785].” 
for “ Cympvpogan ” read “ Cymbopogon.” 

„ “ Pb0,5U0 s ,4H 2 0 ” read “ 2Pb0,5U0 3 ,4H 2 0.” 

„ “ 122 ” read “ 121.” 


„ “ Kanaker ” read “ Karraker.” 

,, “80% of hydrogen peroxide” read “30% hydrogen peroxide.” 
,, “ chnstobalite ” read “cnstobalite.” 

,, “lead tetraethyl ” read “magnesium ethyl iodide.” 

, , “ naurite ” read * ‘ nauruite. ” 

,, “ variszite ” read “ vansoite.” 

,, “Halle” read “H alla.” 

,, “ Hammers l KN ” read “Hammarsten.” 


* From bottom. 
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Ungerer, E., ii, 96. 

, Y. See A. G. Perkin. 


pyeda, 


Vallot, J., i, 87. 

Venable, F. P., and D. H. Jackson, 
ii, 73*. 

Vila, A. See M. Piettre. 

Vilbrandt, F. C. See S. L. Shene- 
field. 

wiiuam 


Willmann, K., ii, 76. 

Windaus, A., W. Dbrries, and H. 
Jensen, i, 60. 

Withrow, J. R. See S. L. Shenefield. 
Witzemann, E. J., i, 6. 

Woringer, P., i, 90. 

Wormall, A. See P. K. Dutt. 
Wormser, M. See R. Lorenz. 

Wright, W. C. See G. L. Kelley. 

TTT. ire TT* Ci t-i m* . 1 

June 21st, 1917 Nov. 7th, 1921 



Vol. 120 (Abstr., 1921). 

Pag© Line 

i, 388 2 for " Soil. Sci. t 172,” read “ Soil Sci. t 11.” 

ii, 573 3 „ “ Babborovsk^ ” read “ Baborovsky.” 

„ 4 „ “HanIk” read “Hanakova.” 

ii, 621 21* „ “ 103” read “ 100.” 


* From bottom. 




PROCEEDINGS 


OF THE 


CHEMICAL SOCIETY. 

Ordinary Scientific Meeting, Thursday, January 19th, 1922, at 
8 p.m., Sib James Walker, D.Sc., F.R.S., President, in the Chair. 

The President referred to the loss sustained by the Society, 
through death, of the following Fellows : 

Elected. Died. 

Giacomo Ciamician (Honorary Fellow) ... March 2nd, 1911 

Ganesh Sakharan Agashe June 15th, 1916 Dec. 2nd, 1921 

James Albert Allison Dec. 7th, 1905 Dec. 9th, 1921 

Charles Edward Cassal Feb. 6th, 1899 Dec. 22nd, 1921 

William King June 21st, 1917 Nov. 7th, 1921 

The President announced : 

(1) That in accordance with the Bye-laws the following vacant 
places fall due to be filled at the Annual General Meeting on March 
30th, 1922 : 

Vice-Presidents who have filled the office of 
President Two vacancies. 

Vice-Presidents who have not filled the office 
of President Two vacancies. 

Secretary . . . . . . . . . . . . One vacancy. 

Ordinary Members of Council : 

(а) Town Members (that is, those living 

within a radius of 50 miles from London) Three vacancies. 

(б) Country Members (that is, those living 

beyond a radius of 50 miles of London) Three vacancies. 

The Council has nominated Dr. Irvine Masson to the office of 
Secretary. 

The names of the Members of Council who retire at the Annual 
General Meeting on March 30th, 1922, and who are ineligible for 
re-election to the same office until the lapse of one year, are as 
follows : 
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Vice-Presidents who have filled the office of President : 

Sir James J. Dobbie and Sir William J. Pope. 

Vice-Presidents who have not filled the office of President : 

Professor J. B. Cohen and Dr. H. J. H. Fenton. 

Ordinary Members of Council : 

(a) Town Members : 

Mr. J. A. Gardner, Dr. C. A. Keane, and Sir Robert 
Robertson. 

(b) Country Members : 

Dr. E. F. Armstrong, Professor F. E. Francis, and 
Principal J. C. Irvine. 

(2) That arrangements have been made with the Society of 
Chemical Industry whereby provincial Local Sections of that 
Society may give opportunity to Fellows of the Chemical Society 
to read papers on pure chemistry and to attend the meetings at 
which such papers are read. Further information in regard to 
the scheme will be circulated at an early date. 

(3) That a pamphlet entitled “ Notes on the Furnishing and 
Equipment of Chemical Laboratories ” has just been issued by 
the Society. Arising from a Conference held in July, 1920, to 
consider whether economies could be effected in the equipment of 
chemical laboratories, a small Committee was appointed by the 
Council to look into and report upon the matter. These “ Notes ” 
represent the results of the inquiry and can be obtained free of 
charge on application to the Assistant Secretary. 

Certificates were read for the first time in favour of : 

Jnanendra Kumar Adhya, M.Sc., 30, Judge’s Court Road, Alipore, Calcutta. 
Gilbert James Avey, Northern Polytechnic Institute, Holloway, N. 7. 
Bhagwan Das Batta, B Sc., F. C. College, Lahore, India. 

Darrell Webb Beesley, A.I.C., 29, King Edward Road, Dentons Green, St. 
Helens. 

William Alfred Bishop, B.A., 33, Banstead Road, Purley. 

Leslie James Burrage, B.Sc., 32, Emerson Road, Ilford. 

Gabriel Cofman-Nicoresti, 15, Ludlow Road, Ealing, W. 5. 

Archibald Ned Currie, M.A., B.Sc., A.I.C., 44, Fisher Street, Dennistodn, 
Glasgow. 

James Owen Chesshyre Dalton, B.A., The Plot, Adams Road, Cambridge. 
Arthur William Edwards, 4, Dunvegan Road, Eltham, S.E. 9. 

Samuel Ellingworth, M.Sc., 74, Millfield Road, York. 

Kenneth Fisher, M.A., Ph.D., Eton College, Windsor. 

Miri Lai Goel, M.Sc., Royal Artillery Bazar, Ambala, India. 

George Grimshaw Hammond, B.Sc., 254, Mill Street, Toxteth, Liverpool. 
William Allen Hamor, M.A., Mellon Institute of Industrial Research, The 
University, Pittsburg, Pa., U.S.A. 

Frank Mouat Irvine, B.Sc., A.I.C., 30, Clayton Road, Jesmond, Newcastle- 
on-Tyne. 
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John Albert Jenkinson, B.Sc., School House, Little Sutton, Birkenhead. 
Howland Nicholas Johnson, B.Sc., Greenstede, West Hill, East Grinstead. 
David John Lake, B.Sc., 36, Gerald Street, Hafod, Swansea. 

Herbert Langwell, Wentworth, Denham Road, Epsom. 

Vernon Howes Legg, B.Sc., 95, Carter Knowle Road, Sheffield. 

John Alexander McRae, M.A., Ph.D., F.I.C., Queen’s University, Kingston, 
Ont., Canada. 

Walter Thomas James Morgan, 171, Kensington Avenue, Manor Park, E. 12. 
John Sydney Morrison, 23, Seymour Road, Cheadle Hulme, Manchester. 
Partridge Leslie Podd, B.Sc., 8, St. Peter’s Street, Ipswich. 

Krishnarajpet Venkata Rau, B.A., B.Sc., Ananda College, Colombo, Ceylon. 
Frank Crafer Ray, B.A., 47, Alfriston Road, Clapham Common, S.W. 11. 
Jessie Stewart, B.Sc., School House, Helmington Row, Crook, Co. Durham. 
George Taylor, Frigorifico, Campana F.C.C.A., Argentine. 

James Rawson Walmsley, A.I.C., Dean Brook Cottage, Dean Lane, Moston, 
Manchester. 

Walter Arthur White, 144, Shelloy Avenue, Manor Park, E. 12. 

Robert Norman Wright, B.Sc., A.I.C., 10, Redcliffe Street, S. Kensington, 
S.W. 10. 

Prof. A. Smithells then gave an account of the Lewis-Langmuir 
theory of atomic structure, the exposition being illustrated with a 
large number of models. On the motion of Prof. Sir W. H. Bragg, 
supported by Prof. Lowry and the President, a cordial vote of 
thanks to the lecturer was passed with acclamation, and Prof. 
Smithells made suitable acknowledgment. 


ORDINARY SCIENTIFIC MEETING. 

The next Ordinary Scientific Meeting will be held on Thursday, 
February 2nd, 1922, at 8 p.m. 

LECTURE. 

At the Ordinary Scientific Meeting to be held on Thursday, 
February 9th, 1922, at 8 p.m., in the Lecture Hall of the Institution 
of Mechanical Engineers, Storey’s Gate, S.W.I., Sir Ernest Ruther- 
ford, M.A., D.Sc., F.R.S., will deliver his Lecture, entitled “ Artificial 
Disintegration of Elements.” 


SETS OF THE BERICHTE AND OF THE 
ZENTRALBLATT. 

The Council has secured a few sets of the Berichte and of the 
Zentralblatt from August, 1914, to December, 1920, inclusive. 
These can be obtained, in complete sets only , from the Assistant 
Secretary, price £10 a set of the Berichte, or of the Zentralblatt. 

The number of sets is strictly limited, and applications will be 
dealt with in the order in which they are received. 
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ADDITIONS TO THE LIBRARY. 

I. Donations . 

Deutsche Chemische Gesellschaft. Chemisches Zentralblatt. 
Generalregister IV, iiber die Jahrgange 1912-1916. Edited by 
Ignaz Bloch. Leipzig 1921. pp. vi + 2016. (Reference.) 

From the Deutsche Chemische Gesellschaft. 

F£d£ration des Industries Chimiques de Belgique. 
Bulletin. Vol. I., etc. Gand 1921 + . [Issued with the Bull 
8oc. Chim. Belg.] (Reference.) 

From the Soeiete Chimiquc de Belgique. 

Fourneau, Ernest. Preparation des medicaments organiques. 
Paris 1921. pp. viii + 350. 25 fr. (Reed. 13/12/21.) 

From the Author. 

Parkes, Samuel. The rudiments of chemistry; illustrated by 
experiments, and eight copper-plate engravings of chemical appar- 
atus. London 1810. pp. xii + 294. ill. (Reference.) 

From Mr. W. Livingstone Gunn. 

II. By Purchase. 

Fischer, Ferdinand. Kraftgas : Theoric und Praxis der 
Vergasung fester Brennstoffe. (Chem. Tech, in Einzeldarstellun - 
gen.) 2nd edition. Edited by J. Gwosdz. Leipzig 1921. pp. 
viii + 428. ill. (Reed. 21/12/21.) 

Ministry of Munitions and Department of Scientific and 
Industrial Research. Technical records of explosives supply. 
1915-1918. No. IV. The theory and practice of acid mixing. 
London 1921. pp. vi + 94. ill. 12$. net. (Reed. 8/12/21.) 

Vanino, Ludwig. Handbuch der praparativen Chemie. 2nd 
edition. Vol. I. Anorganischer Teil. Stuttgart 1921. pp. xxiv+ 
821. ill. (Reed. 13/12/21.) 

III. Pamphlets. 

Mees, Charles Edward Kenneth, and Clarke, Hans Thatcher. 
The preparation of synthetic organic chemicals at Rochester. [A 
lecture delivered before the Society of Chemical Industry, Montreal, 
August 31, 1921.] Rochester, N.Y. 1921. pp. 40. ill. 

Moir, James. (1) The permanganate absorption-spectrum : a 
claim for priority. (2) A formula for calculating the uranium 
spectrum. (From the Trans , Roy. Soc . 8 . Africa , 1921, 10.) 
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Scientific and Industrial Research, Department of. 
Bulletin No. 5. The cleaning and restoration of museum exhibits : 
report upon investigations conducted at the British Museum. 
London 1921. pp. 12. ill. 

First report of the Gas Cylinders Research Committee. 

London 1921. pp. 126. ill. 

Food Investigation Board. Special Report No. 5. Report 

on heat insulators by the Engineering Committee of the Food 
Investigation Board. Experiments by Ezer Griffiths. London 
1921. pp. 61. ill. 

Fuel Research Board. Technical Paper No. 3. The efficiency 

of low temperature coke in domestic appliances. By Margaret 
White Fishenden. London 1921. pp. 35. ill. 

Wright, Allister MacLean. The anticomplementary properties 
observed in certain serum reactions. (From the Trans. New Zealand 
Inst., 1921, 53.) 

Wright, Allister MacLean, Bevis, Miss J. F., and the late 
Percy S. Nelson. The chemistry of flesh foods. No. 5. The 
nitrogenous constituents of meat-extracts. (From the Trans. New 
Zealand Inst., 1921, 53.) 


CERTIFICATES OF CANDIDATES FOR ELECTION AT 
THE BALLOT TO BE HELD AT THE ORDINARY 
SCIENTIFIC MEETING ON THURSDAY, FEBRUARY 
16th, 1922. 

N.B. — The names of those who sign from “ General Knowledge ” 
are printed in italics. 

Adhya, Jnanendra Kumar, M.Sc. (Cal.), 30, Judge’s Court Road, Alipore, 
Calcutta. Chemical Laboratory Assistant, Govt. Test House, Alipore, 
Calcutta. Took the M.Sc. degree of the Calcutta University in 1920. Served 
as an asst, chemist in the Research Dept, of Messrs. Bird & Co., Calcutta. 
At present employed as a Chemical Laboratory Assistant, Govt. Test House, 
Alipore, Calcutta. Late Hon. Secretary, Presidency College Chemical 
Society, Calcutta. (Signed by) N. Brodie, J. Bhaduri, B. B. Dey. 

Applebee, Harry Charles, 509, Edge Lane, Droylsden, nr. Manchester. 
Chief Works Chemist, Manchester Corporation Gas Works, Bradford Road, 
Mane. Finsbury Technical College (Chemical Department), 1902-1905 
(Certificate). Associate of the Institute of Chemistry (1918). Lecturer, 
Chemistry of Gas Manufacture, Manchester College of Technology. (Signed 
by) E. F. Morris, F. M. Rowe, Frank Lee Pyman, F. S. Sinnatt, E. Williams. 

Avey, Gilbert James, Chemical Department, Northern Polytechnic 
Institute, Holloway, London, N.7. Lecturer in Chemistry. Wish to receive 
ihe Journals of the Society. (Signed by) T. J. Drakeley, Raymond R. Butler, 
Philip Schidrowitz. 
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Baker, John William, 20, Redfield Lane, Earls Court Rd., S.W.5. Re- 
search Student in Organic Chemistry at the Imperial Coll, of Science and 
Technology. Royal Scholarship in Chemistry, 1916. A.R.C.S. Chem., First 
Class, 1921. B.Sc. Hons. Chem., First Class, 1921 (London). (Signed by) 
Jocelyn Thorpe, James C. Philip, M. A. Whiteley, C. K. Ingold. 

Batta, Bhagwan Das, Nabha State, Panjab (India). Demonstrator in 
Chemistry, F. C. College, Lahore. Appearing for the Panjab University 
M.Sc. Degree. B.Sc., Panjab University. Demonstrator in chemistry at 
Forman Christian College, Lahore. Working on the “Active principle of 
Mdia Azideracta (India) leaves.” (Signed by) N. A. Yajnik, Edwin Theodore 
Dean, S. R. Khosla. 

Beesley, Darrell Webb, 29, King Edward Rd., Dentons Green, St. 
Helens. Technical Chemist. Associate of Institute of Chemistry. Asst, 
works manager, Messrs. Tennants (Lancs,), Ltd., Manchester; previously 
head chemist for same; prior to this, asst, chemist with United Alkali Co. 
(Signed by) Chas. W. Carpenter, E. L. Rhead, Wm. E. Kay. 

Bishop, William Alfred, 33, Banstead Rd., Purley, Surrey. Chemist. 

B. A. Cantab. (Signed by) H. J. H. Fenton, C. T. Heycock, F. W. Dootson. 
Brisley, Charles William, 105, Thurlow Park Road, London, S.E. 21- 

Student at University of Oxford. B.A. Honours (Chemistry). At present 
doing research for Part II. School of Natural Science (Chemistry). (Signed 
by) F. D. Chattaway, E. Hope, S. G. P. Plant, M. P. Applebey, L. Cowing- 
Scopes. 

Burke, Katharine Alice, 17, Lion Gate Gardens, Richmond, Surrey. 
Assistant Lecturer in Chemistry, University College, W.C.l. B.Sc. London. 
Published papers in the Journal of the Chemical Society , and Zeitschrift fur 
Physikalische Chemie. Translated “ Thermochemistry,” by Julius Thomsen, 
in Sir Wm. Ramsay’s series. (Signed by) J. N. Collie, Irvine Masson, F. G. 
Donnan. 

Burrage, Leslie James, 32, Emerson Road, Ilford, Essex. Under- 
graduate at King’s College, London. Taking Hons. B.Sc., Chemistry (Oct. 
1921). B.Sc. degree obtained Oct. 1921. Being now engaged on research 
work at King’s College I wish to keep in touch with fresh chemical develop- 
ments. (Signed by) Arthur Fairbourne, A. J. Allmand, Harold Toms. 

Byles, John Edward, 87, Newlands Park, Sydenham, S.E.26. Chemist, 
Class II, Government Laboratory. B.Sc. (Manchester), A.I.C. Nine years 
at Government Laboratory. (Signed by) A. G. Francis, F. S. Aumonier, 
J. R. Nicholls. 

Child, Reginald, Yateley Lodge Cottage, Yateley, Camberley. Honours 
Student of King’s College, London. (Signed by) Samuel Smiles, H. W. Cremer, 

C. S. Salmon. 

Christie, George Hallatt, 155, Sharrow Yale Rd., Sheffield. Engaged 
% in Research in Organic Chemistry with Dr. J. Kenner, Sheffield University. 
Master of Science (1st Class Hons. Chemistry, Sheffield University). Organic 
Chemical Research under Dr. Kenner since June 1920. I wish to have access 
to the Society’s Library and receive the Society’s Journal. (Signed by) 
W. P. Wynne, J. Kenner, F. G. Tryhom, A. W. Chapman, Thos. B. Smith. 

Cofman-Nicoresti, Gabriel, 15, Ludlow Road, Ealing, W.5. Pharmacist 
Manufacturing Chemist, Member of the Pharmaceutical Society. Director 
of the Solidol Chemical Co., Mill Street, Dockhead, S.E.l. Inventor and 
patentee of improvements in or connected with stoves for burning solidified 
spirit or the like, No. 101569/16, and also improved liniment, No. 18060/15. 
I desire to make use of the Library and keep in touch with current chemical 
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literature. (Signed by) Jules Cofman-Niooresti, Hartley Shatf, S. B. Tallan- 
tyre. 

Courtney, William Barry, 12, Caithness Road, Mitcham, Surrey. 
Student, engaged on research work. I have been a student of the Chemical 
Department of the South-Western Polytechnic Institute for five years, and 
have passed the B.Sc. (Honours) examination of the London University in 
Oct. 1921. (Signed by) J. B. Coleman, F. H. Lowe, F. Amall, J. C. Crocker. 

Crutchlon, Bernard William Alfred, 65, Durlston Rd., Upper Clapton, 
E.5. Honours Student of King’s College, London. (Signed by) Samuel 
Smiles, H. W. Cremer, C. S. Salmon. 

Currie, Archibald Neil, M.A., B.Sc. A.I.C., 44, Fisher St., Dennistoun, 
Glasgow. (The applicant holds the Glasgow University B.Sc. degree with 
special distinction in his principal subject — Chemistry.) Biochemist to 
the Glasgow Royal Cancer Hospital. The applicant has two papers ready for 
publication. The first is “ The Fat of Adipose Tissue in Malignant Disease,” 
and will be published shortly either as a Hospital Bulletin or in the Journal of 
ExpM. Pathology and Bacteriology. The second, which is one of a series of 

Studies in Fat Pigment,” is entitled: “A Preliminary Note on the Separ- 
ation of Pigment from Accompanying Fat.” (Signed by) G. G. Henderson, 
T. S. Patterson, J. Roberts. 

Dalton, James Owen Chesshyre, The Plot, Adams Road, Cambridge. 
Engaged in Research work at Cambridge University. Honours Degree in 
Nat. Science Tripos Part II., June 1921. (Signed by) W. J. Pope, T. M. 
Lowry, W. H. Mills. 

Edwards, Arthur William, 4, Dunvegan Road, Eltham, S.E.9. Chemist. 
(1) Early education at Dorchester Grammar School; winner of the science 
prize in 1902. (2) Studied Analytical Chemistry and Physics at Duncan’s 

School of Pharmacy under Mr. William Duncan, F.C.S., Ph.C., also at 
Darlington Technical College, and under private tutors. (3) Matriculated 
at Edinburgh University in 1909, for the study of chemistry. (4) Passed 
the minor examination of the Pharmaceutical Society of Great Britain in 
1909; Member of the British Pharmaceutical Conference. (5) Engaged 
in bacteriological and pharmaceutical chemistry under Mr. J. E. Langford 
Moore, F.C.S., at St. Bartholomew’s Hospital. (6) For five years with the 
English Company of Farbenfabriken vorm. Friedrich Bayer & Co., Elberfeld 
and Leverkusen, under Dr. C. R. Henning, Ph.D., F.C.S. (7) Served in the 
Royal Engineers — gas services — during the War. (8) At present with 
Messrs. R. W. Greeff & Co., Ltd., of Thames House, Queen Street Place, 
E.C.4, in an advisory and technical capacity. (9) Keenly desirous of keeping 
in touch with up-to-date Chemical Research and receiving the publications 
of the Chemical Society. (Signed by) J. E. Langford Moore, Percy Barrs, 
Frank B. Arnold, William Duncan, Charles Cockle. 

Elungworth, Samuel, 74, Millfield Road, York. Research Chemist, 
Dept, of Organic Chemistry, University of Leeds. B.Sc. (Leeds), 1st Class 
Honours, 1916. M.Sc. 1918. Chemist to the British Dyestuffs Corporation 
(Huddersfield), Ltd. (1916-1921). (Signed by) J. B. Cohen, P. K. Dutt, 
Arthur Smithells, Akira Shimomura. 

Fisher, Kenneth, Eton College. Schoolmaster. M.A. (Oxon), Ph.D. 
(Jena). (Signed by) W. H. Perkin, D. LI. Hammick, R. H. Thomas, T. W. J. 
Taylor, E. Hope, N. V. Sidgwiek. 

Frederikse, William Alexander, Amsterdam, Honthorststraat 2. 
Chemical Student, University of Amsterdam. Qualifications none. Desires 
to become a fellow of the Chemical Society, in order to profit by the Journal 
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and other publications. (Signed by) H J. Backer, J. C. Irvine, H. 
Robinson. 

Goel, Mini Lal, Royal Artillery Bazar, Ambala, Punjab (India). 2nd 
Professor of Chemistry, Meerut College, Meerut (U.P.). B.Sc. with Honours 
in Chemistry; M.Sc. of the Punjab University; Research Scholar of the 
Punjab University for some time; Demonstrator of the B.Sc. IV year class 
Govt. College Chem. Lab. while student of the M.Sc. class; Professor of the 
Divisional College, Meerut (U.P.), since November 1919, taking both Inter- 
mediate and B.Sc. classes. Joint author of the paper published in J.C.S. 
(Trans., 210; 1921 Feb.) ; worked as Consulting Chemist of the Goel Scientific 
and Technical Works, Meerut; Organised “ Iswar ” Soap Factory, R.A. 
Bazar, Ambala; doing research work on essential oils and dyeing extracts 
from vegetable dyestuffs in the College at present. (Signed by) Horace B. 
Dunnicliff, N. A. Yajnik, Edwin Theodore Dean, Shanti Swarupa Bhatnagar, 
Bawa Kartar Singh. 

Goss, Frank Robert, 4, Abbotsford Rd., Goodmayes, Ilford, Essex. 
Neil Amott Research Scholar of the University of London. Student from 
1918 to 1921 at the Royal College of Science, obtaining on completion of 
course the Associateship (A.R.C.S.) in Chemistry, and B.Sc. (Lond.) with 
Honours in Chemistry. I have been awarded the Neil Arnott Medal in 
Chemistry of the Univ. of London, and am at present working in the Organic 
Cnemistry Research Laboratories of the Royal Coll, of Science. (Signed by) 
Jocelyn Thorpe, M. A. Whiteley, C. K. Ingold. 

Grey, Egerton Charles, Medical School, Cairo, Egypt. Professor of 
Chemistry. D.Sc., M.B. Author of several papers on the Chemical Action 
of Bacteria, published in the Proc. of the Royal Society. (Signed by) Arthur 
Harden, F. R. Henley, Robert Robison, Ida Smedley Maclean. 

Grimwood, Robert Charles, 11, Billiter Square, E.C.3. Research 
Student, Royal College of Science. Associate City and Guilds, Finsbury 
Institute. Registered Student at Institute of Chemistry. (Signed by) 
Jocelyn Thorpe, Robt, G. Grimwood, M. A. Whiteley, C. K. Ingold. 

Hammond, George Grimshaw, 254, Mill Street, Toxteth, Liverpool. 
Analyst and Chemist. Bachelor of Science (Manchester). Member of The 
Pharmaceutical Society. (Signed by) Arthur W. Duncan, Frederick Owen, 
Walter Salmon. 

Hamor, William Alt en, Mellon Institute of Industrial Research, University 
of Pittsburgh, Pittsburgh, Pa., U.S.A. Assistant Director of the Mellon 
Institute of Industrial Research. Educated, University of Pittsburgh, 
1904-1907 ; Master of Arts, 1913. Research Chemist, College of the City 
of New York, 1907-1914. Assistant to the Director, Mellon Institute, 
Pittsburgh, Pa., 1914-1916. Assistant Director, Mellon Institute, since 
1916. Shale Oil Expert, Department of Mines of Canada, 1908. Editorial 
Staff, Joumal of Industrial and Engineering Chemistry , 1912-1914. Editorial 
Board Member, “ The Science History of the Universe,” 1909. Commissioned 
a Major in the Chemical Warfare Service, United States Army, November 28, 
1917 ; served in France ten months as assistant chief of the Technical Division, 
C.W.S., A.E.F. ; honourably discharged, December 6, 1918. Member of the 
National Research Council on the Division of Research Extension, 1921- 
1924. Member of the National Research Council’s Sub-Committee on Airplane 
Fuels, 1917. Member of various committees of the American Chemical 
Society*, 1913-1921. Specialist in hydrocarbon chemistry. Author of the 
following books: “A History of Chemistry,” 1909; “The American 
Petroleum Industry ” (with R. F. Bacon), 2 vols., 1916 ; “ The Examination 
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of Petroleum” (with F. W. Padgett), 1920; and u American Fuels” (with 
R. F. Bacon), 2 vols., 1922. Also author of a series of papers and reports 
of researches on oil -shales, petroleum, fuels, and anaesthetics. Contributor 
to scientific journals on educational subjects, especially on the value of 
industrial research and chemistry. Member of the American Chemical 
Society, American Electrochemical Society, and Alpha Chi Sigma and Phi 
Lambda Upsilon fraternities. Residence : 1030, Victoria Avenue, New 

Kensington, Pa. Business Address, Mellon Institute of Industrial Research, 
Pittsburgh, Pa., U.S.A. ( Signed by) Marston Taylor Bogert, Raymond F. 
Bacon, Chas. Baskerville. 

Hart, Leslie Ralph, ‘ Beaulieu,’ St. Albans, Herts. Research Student. 
London University B.Sc. Examination in Honours Chemistry, 1st Class, 
November 1921. ( Signed by) Samuol Smiles, A. J. Allmand, A. Fairbourne, 

D. T. Gibson. 

Hume-Rothery, William, Mondip House, Headington Hill, Oxford 
Research Student in Chomisvry. I am a Natural Science Demy of Magdalen 
College, Oxford, and have taken the Oxford B.A. Degree in 'Chemistry (Part I 
of the Final Honours Course) and am now engaged in Research Work in 
Inorganic Chemistry (for Part II of the Final Honours Course). I intend 
to devote my life to Research Work and wish to join the Society to keep in 
touch with the developments of the Science. ( Signed by) Frederick Soddy, 

B. Lambert, M. P. Applebey, A. F. Walden, W. H. Perkin, E. Hope. 

Irvine, Frank Mouat, 30, Clayton Road, Jesmond, Newcastle-on-Tyne. 

Lecturer in Chemistry at Armstrong College, Newcastle. B.Sc. (1st Class 
Hons*. Chemistry) (Dunelm), A.I.C. Formerly Research Chemist with 
Messrs. Cookson & Co., Ltd., Lead and Antimony Manufacturers, Willington, 
Quay-on-Tyno. ( Signed by) W. N. Haworth, Grace C. Leitch, J. A. Smythe, 

C. F. Allpress. 

Jenkinson, John Albert* School House, Little Sutton, nr. Birkenhead. 
Science Master at the Plympton Grammar School, South Devon. Student 
at Liverpool University (Final Examination 1921). B.Sc. (Hons. Chem.). 
Teacher of Science at Plympton Grammar School. (Signed by) E. C. C. Baly, 
W. C. McC. Lewis, I. M. Heilbron. 

Johnson, Rowland Nicholas, ‘ Groenstede,’ West Hill, East Grmstead, 
Sussex. Research Student at King’s College, London. Honours B.Sc. 
(London), November 1921. First Class m Chemistry with Physics. ( Signed 
by) A. J. Allmand, Samuel Smiles, A. Fairbourne. 

Kohli, Saral Jang, M.Sc., Sat Updesh, Lahore (Pimjab), India. Pro- 
fessor of Chemistry, Prince of Wales College (Kashmir State College), Jammu 
(Kashmir), India. (I) A First Class B.Sc. of the Punjab University, standing 
first in my combination (Physics and Chemistry) of subjects. (2) A First 
Class M.Sc. in Chemistry, standing first in the Punjab University. (3) Have 
done some work on the Radioactivity of Indian Minerals. (4) Have great 
desire to continue my studies and research work. (5) Am working as a 
Professor of Chemistry, teaching B.Sc. classes. (Signed by) N. A. Yajnik, 

E. T. Dean, S. R. Khosla. 

Lake, David John, 36, Gerald St., Hafod, Swansea. Science Master, 
Daventry Grammar School. Passed B.Sc. (London), 1920. Student Swansea 
Technical College, 1916-1920; Student Swansea University, 19 20- Jan. 1921; 
since Jan. 1921, Science Master, Daventry Grammar School, Northants. 
(Signed by) E. A. Tyler, T. H. Hooper, D. G. Hopkins. 

Langwell, Hubert, Wentworth, Denham Road, Epsom, Surrey. Re- 
search Chemist. Ten years research on the fermentation of celluloses. (S igned 
by) C. F. Cross, Robt. Ensoll, E. J. Charlton, William Bacon. 



Legg, Vernon Howes, 95, Carter Knowle Road, Sheffield. Student, 
Sheffield University. Took the three years* day course in Chemistry at 
Sheffield University and obtained the B.Sc. Honours Degree (Chemistry). 
Am at present engaged in Research Work at the Applied Science Dept. 
(Signed by) W. P. Wynne, R. V. Wheeler, J. Kenner, Arthur W. Chapman. 

McRae, John Alexander, Queen’s University, Kingston, Ont., Canada. 
Assistant Professor of Chemistry, Queen’s University. M.A. (Queen’s Univ., 
Kingston), Ph.D. (Manchester), F.I.C. 1912-1915, Lecturer on Chemistry, 
Queen’s University, Kingston, Canada. 1915-1919, Asst. Professor of 
Chemistry, Queen’s University, Kingston, Canada. 1919-1921, Research 
Student at Univ. of Manchester as holder of Special Fellowship from the 
Honorary Advisory Council for Scientific and Industrial Research of Canada. 
(Signed by) Arthur Lapworth, F. P. Burt, Henry Stephen, F. Fairbrother, 
Frederick Challenger. 

Matthews, Marcus Aurelius, * Burghley,’ 47, Spratthall Rd., Wanstead, 

E. ll. Student for M.Sc. Student at East London College for three years. 
B.Sc., Second Class Honours in Chemistry. (Signed by) F. G. Pope, F. W. 
Turner, J. R. Partington. 

Maxted, Durban Roy, 7, New Road, Reading. Lecturer, University 
College, Reading. A.R.C.Sc. (1918); B.Sc. (London). 1st Class Hons, 
Chemistry, 1919. Assistant chemist to Bow Bridge Dye Works, London, E., 
Jane 1919-Jan. 1920. Lecturer in Organic Chemistry, University College. 
Reading, since Feb. 1920. (Signed by) H. Bassett, Reginald G. Durrant, 
J. W. Dodgson. 

Morgan, Walter Thomas James, 171, Kensington Avenue, Manor Park, 
London, E.12. Student, East London College (University of London), 
Entering for B.Sc. (Hons. Chem.) in Oct. 1922. Inter. B.Sc., 1920. Assistant 
ehemist in the Research Laboratory of the South Metropolitan Gas Company 
from June 1917-Oct. 1918. (Signed by) E. V. Evans, J. R. Partington, 

F. G. Pope. 

Morrison, John Sydney, 23, Seymour Rd., Cheadle Hulme, Manchester. 
Technical Chemist and English Representative of Messrs. Perry & Hope, 
Ltd., Firth and Clyde Chemical Works, Nitshill, nr. Glasgow. 1908-1913, 
Mane. School of Technology, awarded diploma for pure and applied chemistry, 
also courses in gas engineering, gas manufacturing, bleaching and dyeing, 
dairy analysis. Ministry of Munitions, D.E.S., London, 1916-1919. Super- 
intendent Chemist and Assistant Manager at Folly explosive gas factories, 
Gretna, Litherland, West Gorton, and Sutton Oak. Awarded O.B.E. July 

1920. Messrs. Perry & Hope, Ltd., Glasgow, 1920-1921, Technical Chemist 
and Representative. (Signed by) James Booth, Herbert H. H. Lorenz, 
John H. Jeffery, John Turnbull. 

Owen, Edward John, Porthdafarch Farm, Holyhead, N. Wales. Organic 
Chemist, employed by Messrs. The British Drug Houses, Ltd., City Road, 
London, N.l, in the manufacture of complex organic compounds since Oct. 3, 

1921. B.Sc. (Wales) with Second Class Honours in Chemistry. (Signed by) 
Kennedy Orton, Owen Owen, L. Hunter, H. B. Watson, Frederick Soper. 

Parsons, Alfred Tennyson, 25, Westwell Rd., Streatham, S.W.16. 
Chemist, Class 2, Government Laboratory. B.Sc. (Dunelm), A.I.C. (Signed 
by) Robert Robertson, Geo. Stubbs, J. Carmichael. 

Patterson, William Hamilton, University of London Club, 21, Gower St., 
W.C.l. Lecturer in Chemistry, East London College, University of London, 
M.Sc., University of Manchester, A.I.C. Assistant Versuchsanstalt, 
Karlsruhe, Germany. Carnegie Research Scholar, Iron and Steel Institute, 
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10X3. Various Research Publications. (Signed by) F. G. Pope, O. L. Brady, 
W. E. Gamer. . 

Podd, Partridge Leslie, 8, St. Peter’s St., Ipswich. Post-graduate 
Research Student at University College, London. Passed B.Sc. Honours 
Exam, of London University, 1921. As a research student, I desire to have 
the privilege of using the library of the Society, and I also desire to keep in 
touch with the advance in knowledge of all branches of chemistry through 
the medium of the Chemical Society. (Signed by) Irvine Masson, Henry 
Terrey, J. N. E. Day. 

Ratt, Krishnarajpet Venkata, Ananda College, Colombo, Ceylon. 
Assistant Master, Ananda College. B.A. (Madras), B.Sc. (London). Ten 
years’ teaching experience. (Signed by) J. P. C. Chandrasena, W. N. Rae, 
M. Parthasarathy. 

Ray, Frank Craper, 47, Alfriston Rd., West Side, Clapham Common, 
S.W.ll. Assistant Lecturer, Chemical Department, Battersea Polytechnic, 
S.W.ll. B.A. (Cantab.) ( Signed by) Harold Hunter, A. Houssa, S. Green- 
berg, J . L. White, Robert H. Pickard, J. Kenyon. 

Stevenson, Francis Malcolm, 26 , Albert St., Belper, nr. Derby. Dyers’ 
Chemist. Graduated at Leeds University in Colour Chemistry (Hons.), and 
now desirous of keeping in touch with chemical advances and research. 
Signed by) A. G. Perkin, R. B. Forster, J. B. Cohen. 

Stewart, Jessie, School House, Helmington Row, Crook, Co. Durham. 
Research Student. B.Sc. Durham University. First Class Honours in 
Chemistry. (Signed by) Samuel Smiles, A. J. Allmand, David T. Gibson. 

Tatner, Gilbert Henry, 52, Melrose Street, Hull. Student, University 
of Leeds. Studying for Honours B.Sc. (Chemistry). Date of Honours 
Examination, 1922. (Signed by) Arthur Smithells, J. B. Cohen, H. M. 
Dawson, M. Sybil Leslie, W. Lowson. 

Tanslby, Leonard Beaumont, M.C., M.A., 4 Esp^rance,’ Purley, Surrey. 
Scienoe Coach. Honours Graduate in Chemistry, etc., of Trinity College, 
Cambridge University. Lecturer and Examination Coach in Science at the 
General Engineering College, S.W.5. ( Signed by) Francis Amall, Frank 

Matthews, J. C. Crocker. 

Taylor, George, Frigorifico, Campana, F.C.C.A., Argentine, S. America. 
Chief Chemist. Member of British Assn, of Chemists. Late Asst. Chemist 
to Liverpool Gas Co. (Signed by) Harold A. Auden, Frank B. Small, J. C. 
Frodsham. 

Thomson, Robert William Murray, 117, Highbury Hill, London, N.5. 
Lecturer. B.Sc, of St. Andrews University. Assistant Lecturer in Physical 
Chemistry at King’s College, University of London. (Signed by) Samuel 
Smiles, H. W. Cremer, John H. Foulger. 

Walmsley, James Rawson, Dean Brook Cottage, Dean Lane, Moston, 
Manchester. Analyst and Pharmaceutical Chemist. Member of the 
Pharmaceutical Society of Gt. Britain. Associate of the Institute of 
Chemistry. Associate of the Mane. College of Technology (Genl. Chemical 
Technology). Lecturer (part-time) College of Technology, Mane. (Signed 
by) Frederick Owen, Samuel E. Hodgkinson, Walter Salmon, William Jackson 
Lund, Jas. Grant. * 

White, Walter Arthur, 144, Shelley Avenue, Manor Park, E.12. 
Assistant Analytical Chemist. Assistant to Dr. G. W. Clough in his analytical 
practice at the Royal Veterinary College, Camden Town. Formerly assistant 
to Dr. G. D. Lander. Student at the Sir John Cass Institute for the Final 
B.Sc. (Honours Chemistry) Examination of the University of London. 
(Signed by) G. W. Clough, W. H. Barker, E. D. Griffiths, W. T. Clough. 
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Wightman, William Peesehouse Delisle, 59, Holmewood Gardens, 
Streatham Hill, London, S.W.2. Student. Student for degree in Chemistry* 
(Signed by) James C. Philip, M. A. Whiteley, H. F. Harwood, H. Ellingham. 

Wiseman, Juiiub, B.Sc., 102, Cambridge Bd., Mile End, E.l* Demon- 
strator Chemistry Dept., Guy’s Hospital, and Student in Medicine. (Signed 
by) C. S. Gibson, A. J. Allmand, Samuel Smiles. 

Woosley, Duncan Pax, 96, Boxborough Boad, Harrow, Middlesex. 
Chemical Laboratory Assistant. With The British Drug Houses, Ltd., 
Graham St., City Bd., N.I., since Aug. 1919. Student at Birkbeck College 
Univ. of London, Sept. 1919 to date, reading for B.Sc. Hons. Chem. I 
desire to have access to the Library and to keep in touch with modem 
developments. (Signed by) Francis H. Carr, O. A. Le Beau, James Taylor. 

Weight, Bobeet Nobman, 16, Bedcliffe St., South Kensington, S.W.10. 
Assistant Chemist to the Dried Milk Dairy Products Company, Hemyock, 
Devon. A.B.C.S. (1st Class in Chemistry), B.Sc. (Lond.). (1st class 
Honours), A.I.C. Dec. 1920, appointed assistant chemist in the Besearch 
Laboratory of Messrs. J. Lyons & Co., Ltd. (Signed by) H. B. Baker, James 
C. Philip, A. E. Dunstan, F. B. Thole, Philip C. Bull. 


Certificates have been accepted by the Council under Bye-Law I (2) 
in favour of the following : 

Bearpark, Arthur Frederick, ‘ Kingsfold,’ Mill Street, Capetown. 
Postal Address, P.O. Box 1159, Capetown. Postal address in U.K. c/o 
Henry Tyrer & Co., Ltd., 360, Boyal Liver Building, Liverpool. General 
Manager, Whaling Companies. Throe years pupil with H. Thompson, 
Esq., F.C.S., Hull. Five years chemist to British Oil and Cake Mills, Limited. 
Member of the Boyal Society of South Africa. Member of the South African 
Chemical Institute. Member of the Chemical, Metallurgical and Mining 
Society of South Africa. (Signed by) Harry Thompson, Edward B. Maxted. 

Sen, Suresh Chandra, Mungpoo P.O., Biyang D. H. By., India. Assistant 
Quinologist, Government of Bengal. B.Sc. (Calcutta), B.A. (Cantab.). 
Desires to receive the Journal. (Signed by) G. E. Shaw. 



PROCEEDINGS 

OF TUB 

CHEMICAL SOCIETY. 

Ordinary Scientific Meeting, Thursday, February 2nd, 1922, at 
8 p.m., Professor H. E. Armstrong, LL.D., F.R.S., Vice-President, 
in the Chair. 

The Chairman referred to the loss sustained by the Society, 
through death, of the following Fellows : 

Elected. Died. 

Thomas Duxbury Dec. 15th, 1892. Nov. 26th, 1921. 

James Hill Fairweather June 18th, 1908. 

Herbert Garland May 15th, 1913. April, 1921. 

David Emrys Williams Dec. 6th, 1917. Jan. 9th, 1922. 

The following were formally admitted Fellows of the Chemical 
Society: H. C. Bell, S. F. Birch, W. A. P. Challenor, P. C. 
Chaumeton, L. G. F. Dolley, D. T. Gibson, E. J. Hartung, D. N. 
Jackman, J. H. Middleditch, J. R. Pickering, E. H. Usherwood, 
I. W. Wark, and L. D. Williams. 

Certificates were read for the first time in favour of : 

George Macdonald Bennett, M.A., M.Sc., F.I.C., 94, Mercers Road, Tufnell 
Park, N.19. 

Eric Sykes Brooks, Verandah Buildings, Dalton-in-Fumess, Lanes. 

Fred Brumfitt, 123, Tennyson Place, Bradford. 

Carlton Butler, B.Sc., A.I.C., 23, Winifred Road, Urmston, Manchester. 
Francis Arthur Freeth, O.B.E., M.Sc., F.I.C., Heather Croft, Hartford. 
Thomas Weatherill Harrison, B.Sc., F.I.C., 18, Elfindalo Road, S.E.24. 
Eusebius Holmes, B.Sc., Eastern Green, Coventry. 

Lingaiah Basavalingaiah Manjunath, B.A., University College, Gower Street, 
W.C.2. 

George Flaxman Underhay, B.Sc., Allerton, Woodside Avenue, Muswell 
Hill, N.10. 

William Andrew Shakespeare Vardy, Winksley Vicarage, Ripon. 
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A Certificate kaw been authorised by the Council for presentation 
to ballot under Bye-Law I (2) in favour of : 

Suresh Chandrj^n, B.A., B.Sc., Mungpoo P.O., Riyang, D.H.Ry., India. 
The following papers were read : 


“ The action of light on silver bromide.” By E. J. Hartung. 

“ The structure of the benzene nucleus. Part I. Intra-nuclear 
tautomerism. ,, By C. K. Ingold. 

“ The structure of the benzene nucleus. Part II. Synthetic 
formation of the bridged modification of the nucleus/ * By 
C. K. Ingold. 

“The structure of the benzene nucleus. Part III. The sup- 
pression of intra-nuclear change.” By C. K. Ingold and 
H. A. Piggott. 

“ Platinum catalyst for automatic gas lighters.” By L. D. Williams. 


Ordinary Scientific Meeting, held in the Lecture Hall of the 
Institution of Mechanical Engineers, on Thursday, February 9th, 
1922, at 8 p.m., Sir James Walker, D.Sc., LL.D., F.R.S., President, 
in the Chair. 

Sir Ernest Rutherford, D.Sc., F.R.S., delivered his Lecture 
entitled “ Artificial Disintegration of Elements.” A vote of thanks 
to the Lecturer, proposed by Professor H. E. Armstrong, seconded 
by Professor F. G. Donnan, and supported by the Chairman, was 
carried with acclamation, and acknowledged by Sir Ernest Ruther- 
ford. 


Ordinary Scientific Meeting, Thursday, February 16th, 1922, 
at 8 p.m., Sir James Walker, D.Sc., LL.D., F.R.S., President, in 
the Chair. 

The President announced that the Society had lost, through 
death, the following Fellows : 


Elected. Died. 

Charles BaskerviUe April 21st, 1898 Jan. 28th, 1922 

George Gilbert Pond April 22nd, 1903 May 20th, 1920 


The following were formally admitted Fellows of the Chemical 
Society : A. N. Campbell, W. Davies, A. A. Davis, F. Dickens, 
A. S. Russell, P. M. Tookey, and M. Williams. 

Certificates were read for the first time in favour of : 

Frederick Mason Brewer, Lincoln College, Oxford. 

Alfred Duncan Gay, 49, Thomlaw Road, West Norwood, S.E.27. 

Douglas Cecil Henry, M.A., Hulme Hall, Victoria Park, Manchester. 
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William Hurst, 2, Edditch Grove, Tonge, Bolton. 

Thomas Iredale, B.Sc., 94, Tyrwhitt Road, Brockley, S.E.4. 

George Lewis Kennaby, B.Sc., Anglo-Persian Oil Co., Abadan, Persian Gulf. 
Georg© Allan Russell, B.Sc., A.I.C., Bamsheen, Ditton, Widnes. 

Ernest Arthur Seeley, B.Sc., 10, Hamilton Road, N.5. 

Brian Duncan Shaw, Ferns’ Hollow, Station Road, Ilkeston. 

Arthur Frederick Watson, M.Sc., A.I.C., Brockwell Hall, Heme Hill, S.E.23. 
Llywelyn Williams, B.Sc., Heme Bay College, Kent. 

The following Certificate has been authorised by the Council 
for presentation to ballot under Bye-Law I (2) in favour of : 

Walter Albert Lawrance, M.A., Ph.D., Bates College, Lewiston, Maine, 
U.S.A. 


Messrs. R. Whytlaw Gray and F. G. Pope were elected Scrutators, 
and a ballot for the election of Fellows was held. The following 
were subsequently declared elected as Fellows : 


Jnanendra Kumar Adhya, M.Sc. 
Harry Charles Applebee, A.I.C. 
Gilbert James Avey. 

John William Baker, B.Sc. 

Bhagwan Das Batta, B.Sc. 

Arthur Frederick Bearpark. 

Darrell Webb Beesley, A.I.C. 
William Alfred Bishop, B.A. 

Charles William Brisley, B.A. 
Katharine Alice Burke, B.Sc. 

Leslie James Burrage, B.Sc. 

John Edward Byles, B.Sc., A.I.C. 
Reginald Child. 

George Hallatt Christie, M.Sc. 
Gabriel Cofman-Nicoresti. 

William Barry Courtney, B.Sc. 
Bernard William Alfred Crutchlow. 
Archibald Neil Currie, M.A., B.Sc., 
A.I.C. 

James Owen Chesshyre Dalton, B.A. 
Arthur William Edwards. 

Samuel Ellingworth, M.Sc. 

Kenneth Fisher, M.A., Ph.D. 
William Alexander Frederikse. 

Miri Lai Goel, M.Sc. 

Frank Robert Goss, B.Sc. 

Egertson Charles Grey, D.Sc., M.B. 
Robert Charles Grimwood. 

George Grimshaw Hammond, B.Sc. 
William Allen Hamor, M.A. 

Leslie Ralph Hart, B.Sc. 

William Hume-Rothery, B.A. 

Frank Mouat Irvine, B.Sc., A.I.C. 
John Albert Jenkinson, B.So. 


Rowland Nicholas Johnson, B.Sc. 

Saral Jang Kohli, M.Sc. 

David John Lake, B.Sc. 

Hubert Langwell. 

Vernon Howes Legg, B.Sc. 

John Alexander McRae, M.A., Ph.D., 
F.I.C. 

Marcus Aurelius Matthews, B.Sc. 
Durban Roy Maxted, B.Sc. 

Walter Thomas James Morgan. 

John Sydney Morrison. 

Edward John Owen, B.Sc. 

Alfred Tennyson Parsons, B.Sc., A.I.C. 
William Hamilton Patterson, M.Sc., 

A. I.C. 

Partridge Leslie Podd, B.Sc. 
Krishnarajpet Venkata Rau, B.A., 

B. Sc. 

Frank Crafer Ray, B.A. 

Suresh Chandra Sen, B.A., B.Sc. 
Francis Malcolm Stevenson, B.Sc. 
Jessie Stewart, B.Sc. 

Gilbert Henry Tatner. 

Leonard Beaumont Tansley, M.A. 
George Taylor. 

Robert William Murray Thomson, 
B.Sc. 

James Rawson Walmsley, A.I.C. 
Walter Arthur White. 

William Persehouse Delisle Wightman. 
Julius Wiseman, B.Sc. 

Duncan Pax Woosley. 

Robert Norman Wright, B.Sc., A.I C, 
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The following papers were read : 

“ A theoretical derivation of the principle of induced alternate 
polarities.” By A. Lap worth. 

c< An explanation of the property of induced polarity of atoms 
and an interpretation of the theory of partial valencies on 
an electronic basis.” By W. O. Kermack and R. Robinson. 

“ Some reactions of benzanthrone.” By A. G. Perkin and G. D. 
Spencer. 

“ A rapid iodimetric estimation of copper and iron in mixtures of 
their salts.” By I. W. Wark. 


ANNUAL GENERAL MEETING. 

The Annual General Meeting will take place on Thursday, March 
30th, at 4.30 p.m. An Informal Meeting will be held the same 
evening at 8 p.m. 


REPORTS ON THE PROGRESS OF APPLIED 
CHEMISTRY. 

(Issued by the Society of Chemical Industry .) 

The Society of Chemical Industry has generously offered to 
supply Volume VI of these Reports to Fellows of the Chemical 
Society, who are not Members of the Society of Chemical Industry, 
at the reduced price of 10/-, post free. 

Orders, with remittance, should be sent to Dr. J. P. Longstaff, 
Secretary, Society of Chemical Industry, 46 and 47, Finsbury 
Square, London, E.C. 2. 


ADDITIONS TO THE LIBRARY. 

I. Donations . 

Kingzett, Charles Thomas. The popular chemical dictionary. 
2nd edition. London 1921. pp. viii + 540. (Reference.) 21 *. 
net. From the Author. 

Russell, T. H. The planning and fitting-up of chemical and 
physical laboratories. London 1903. pp. xx -f 178. ill. (Second 
Copy.) (Reed. 10/1/22.) From the Author. 


II. By Purchase . 

Chamot, JSmile Monnin. Elementary chemical microscopy. 
2nd edition. New York 1921. pp. xvi + 480. ill. 25*. net. 
(Reed. 21/1/22.) 



PROCEEDINGS 


OF THB 


CHEMICAL SOCIETY. 

Ordinary Scientific Meeting, Thursday, March 2nd, 1922, at 
8 p.m., Dr. M. 0. Forster, F.R.S., Treasurer, in the Chair. 

It was announced that the Society had lost, through death, 
the following Fellows : 

Elected. Died. 

James Robert Appleyard May 15th, 1890. Oct. 1921. 

Thomas Lynton Briggs April 19th, 1883. April 3rd, 1921. 

Edward William Taylor Jones April 6th, 1871. Feb. 19th, 1922. 

The following were formally admitted Fellows of the Chemical 
Society : F. B. Arnold, J. W. Baker, A. W. Edwards, F. R. Goss, 
H. Hunter, W. H. Patterson,* F. C. Ray, and S. P. Schotz. 

The following List of Nominations for vacant places on the 
Council, the names of those nominated by the Council being 
indicated by an asterisk, was read from the Chair : 

Vice-Presidents who have filled the office of President (i two 
vacancies). — *H. B. Dixon; *P. F. Frankland. 

Vice-Presidents who have not filled the office of President (i two 
vacancies ). — *E. C. C. Baly; *T. M. Lowry. 

Secretary (one vacancy). — * Irvine Masson. 

Ordinary Members of Council : (a) Town Members, that is, those 
resident within 50 miles of Charing Cross (three vacancies). — 
C. Dor4e ; J. J. Fox; J. R. Partington. (6) Country Members, 
that is, those resident beyond 50 miles from Charing Cross (three 
vacancies). — *1. M. Heilbron; J. W. McBain; *W. H. Mills. 

Certificates were read for the first time in favour of : 

Brojo Kishore Banerjee, B.Sc., Jamshedpur Technical Institute, Tatanagar, 
India. 

Benoy Bhusan Basu, B.Sc., M.B., 1/1, Nepal Bhattacheiji’f Street, KaUghat 
P.O., Calcutta. 
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Leslie Ashburn Dunn, 9, Pembroke Terrace, Bridlington. 

Richard Fisher, Hudshaw House, Hexham, Northumberland. 

Herbert Hodgson, 35, Ryan Street, Bradford. 

Arthur Cyril Percy Lunn, King’s College, Cambridge. 

Robert Craig McDowall, 6, Ascog Street, Crosshill, Glasgow. 

Akella Suryanarayana Rao, B.Sc., Vizagapatam, India. 

Harry Lister Riley, 7, Trafalgar Square, Chelsea, S.W.3. 

James Robinson, B.Sc., Milton High School, Bulawayo, S. Rhodesia. 
Suhramania Sastry, B.A., 5, Krishnappa Naik Agraharam, Georgetown, 
Madras. 

The following papers were read : 

“ New halogen derivatives of camphor. Part II. a'-Bromo- 
camphor.” By T. M. Lowry, V. Steele, and H. Burgess. 

4 4 The rotatory dispersive power of organic compounds. Part X. 
The preparation and properties of pure ethyl tartrate.” By 
T. M. Lowry and J. 0. Cutter. 

44 The molecular configuration of polynuclear aromatic compounds. 
Part I. The resolution of y-6 : 6'-dinitro- and 4:6:4': 6'-tetra- 
nitrodiphcnic acids into optically active components.” By 
G. H. Christie and J. Kenner. 


Ordinary Scientific Meeting, Thursday, March 16th, 1922, at 
8 p.m., Sir James Walker, D.Sc., F.R.S., President, in the Chair. 

A. T. Parsons was formally admitted a Fellow of the Chemical 
Society . 

Certificates were read for the first tjme in favour of : 

John William Blagden, M.A., Ph.D., F.I.C., Apple Tree House, Grove Road, 
Woodford, E.18. 

Charlie Lyons Carter, M.Sc., 9, Carr Street, N.E. Valley, Dunedin, N.Z. 
Arthur Rockett Chadwick, Corporation Sewage Works, Marley, Keighley. 
Douglas Creese Harrison, B.Sc., 18, Church Crescent, Muswell Hill, N. 10. 
Henry Unwin Harrow, 13, Southwark Bridge Road, S.E. 1. 

Ethel Mary James, B.Sc., 1, Rusham Road, Balham, S.W. 12. 

Edward Ingleson Lawson, 05, Warrington Road, Newcastle-on-Tyne. 

John Mylne Mullaly, 14, Bardwoll Road, Oxford. 

Harold Edward Charles Powers, B.Sc., 4, Grove Crescent, Woodford, E. 18. 
Albert W. Smith, B.S., Ph.D., Case School of Applied Science, Cleveland, Ohio, 
U.S.A. 

Clarence Stott, B.Sc., A.I.C., Benroyd, Holywell Green, Halifax. 

William Thomas, B.A., M.Sc., A.I.C., Penfro, Stoneywood, Aberdeen. 

John George Walters, B.Sc., 46, Durham Road, East Finchley, N. 2. 

William Wallace Watt, 29, Woodstock Road, Golders Green, N.W. 4. 

Harry Alexander Wood, Santa Elena, Entre Rios, Argentine. 

The following Certificate has been authorised by the Council 
for presentation to ballot under Bye-Law I (2) : 

Harilal Basu, P.O. Box 84, Rangoon, Burma. 
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The following papers were read : 

Change of properties of substances on drying.” By H. B. Baker. 
’ The influence of nitro-groups on the reactivity of substituents in 
the benzene nucleus. Part VI. The elimination of halogen 
during the reduction of halogenated nitro-compounds.” By 
H. Burton and J. Kenner. 


REPORTS ON THE PROGRESS OF APPLIED 
CHEMISTRY. 

( Issued by the Society of Chemical Industry.) 

The Society of Chemical Industry has generously offered to 
supply Volume VI of these Reports to Fellows of the Chemical 
Society, who are not Members of the Society of Chemical Industry, 
at the reduced price of 10 s. post free. 

Orders, with remittance, should be sent to Dr. J. P. Longstaff, 
Secretary, Society of Chemical Industry, 46 and 47, Finsbury 
Square, London, E.C.2. 


ADDITIONS TO THE LIBRARY. 

I. Donations . 

Dudley, Dud, and others. Mettallum Martis : or iron made 
with pit-coale, sea-coale, etc., 1665. A treatise of metallica. By 
John Rovenzon, 1613. Metallica, or the treatise of metallica. 
By Simon Sturtevant, 1612. [Edited by John N. Bagnall. 
Wolverhampton 1854.] pp. xix + 43, ii + 30, ii + 120. ill. 
( Reference .) From Professor P. Phillips Bedson. 

Fischer, Emil. Aus meinem Leben. Berlin 1922. pp. vi + 
202. ill. {Reed. 18/2/22.) From the Publisher: Julius Springer. 

Hadfield, Sir Robert Abbott. The work and position of the 
metallurgical chemist, also references to Sheffield and its place in 
metallurgy. An address. [London 1921.] pp. 97. ill. {Reed. 
2/3/22.) From the Author. 

Hilditch, Thomas Percy. A concise history of chemistry. 
2nd edition. London [1922]. pp. xii + 276. 65 . net. {Reed. 
24/2/22.) From the Publishers : Messrs. Methuen & Co. 

Johnstone, Sydney James. Potash. (Imperial Institute 
Monograph on Mineral Resources.) New edition. London 1922. 
pp. x + 122. 6 8. net. {Reed. 2/3/22.) From the Director. 
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Kanthack, R. (Compiler.) Tables of refractive indices. Vol. 
II. Oils, fats, and waxes. Edited by John Naisii Goldsmith. 
London 1921. pp. 296. 25s. net. (Reed. 3/3/22.) 

From the Publishers : Messrs. Adam Hilger Ltd. 
Ministry of Munitions and Department of Scientific and 
Industrial Research. Technical records of explosives supply 
1915-1918. No. V. Manufacture of sulphuric acid by contact 
process. London 1921. pp. vi + 128. ill. 2 os. net. (Reed. 
3/3/22.) 

No. VI. Synthetic phenol and picric acid. London 

1921. pp. vi + 98. ill. 156*. net. (Reed. 14/2/22.) 

From the Department. 
Pauli, Wolfgang. Colloid chemistry of the proteins. Part I. 
Translated by Percy Cyril Lesley Thorne. London 1922. 
pp. xii + 140. ill. 8^. 6J. net. (Reed. 28/2/22.) 

From the Publishers : Messrs. J. & A. Churchill. 

II. By Purchase. 

Archivio di Farmacologia Sperimentale e Scienze Affini. 
Year XVIII, Vol. XXVII, etc. Siena 1919 +. (Reference.) 

Bauer, K. H. Analytische Chemie der Alkaloidc. Berlin 1921. 
pp. vi + 425. ill. (Reed. 18/2/22 ) 

Beilby, Sir George. Aggregation and flow of solids : being 
the records of an experimental study of the micro- structure and 
physical properties of solids in various states of aggregation. 1900- 
1921. London 1921. pp. xvi -f 256. + xxxiv plates. 205. net. 

(Reed. 21/2/22.) 

Chemiker-Kalender 1922 Edited by Walther Roth. Year 
34. 2 vols. Berlin 1922. (Reference ) 

Deerr, Noel. Cane sugar : a textbook on the agriculture of 
the sugar cane, the manufacture of cane sugar, and the analysis 
of sugar-house products. 2nd edition. London 1921. pp. viii + 
644. ill. 425. net. (Reed. 17/1/22.) 

Foerster, Fritz. Elektrochemie wasseriger Losungen. 3rd 
edition. Leipzig 1922. pp. xx + 900. ill. (Reed. 18/2/22.) 

Fortschritte in der anorganisch-chemischen Industrie : 
an Hand der Deutschen Reichs-Patente dargestellt. Edited by 
Adolf Brauer and Johannes D’Ans. Vol. I, 1877-1917, etc. 
Berlin 1921 +• ill. (Reference.) 

GattefossHi, R. M., and Gattefoss£, J. Nouveaux parfums 
synthetiques. Lyon 1921. pp. 208. ill. 5s. 6d. net. (Reed. 
6 / 2 / 22 .) 

Gow, Colin Clarence. The electro-metallurgy of steel. Lon- 
don 1921. pp. xvi + 351. ill. 27 s. Qd. net. (Reed. 17/1/22.) 



21 


Grasser, Georg. Synthetic tannins : their synthesis, in- 
dustrial production, and application. Translated by Fm G. A. 
Enna. London 1922. pp. viii + 143. 12s.net. (Reed, 17 / 1/22.) 

Higgins, Sydney Herbert. Bleaching : being a resume of 
the important researches on the industry published during the 
years 1908 — 1920. Manchester 1921. pp. viii + 138. 10s. 6d. 
net. (Reed, 21/1/22.) 

Hirsch, Paul. Die Einwirkung von Mikroorganismen auf die 
Eiweisskorper. (Biochemic in Einzeldarstellungen. IV.) Berlin 
1918. pp. x + 256. ill. (Reed. 3/3/22.) 

Hofer, Johannes. Die Fabrikation kiinstlicher plastischer 
Massen sowie der kiinstlichen Steine, Kunststeine, Stein- und 
Zementgiisse. 4th edition. Wien 1921. pp. xii + 366. ill. 
(Reed. 25/1/22.) 

Illingworth, Stewart Roy, assisted by Jenkyn Griffiths. 
The analysis of coal and its by-products. London [1921]. pp. 
[xii] + 380. ill. 21s.net. (Reed. 17/1/22.) 

Kanitz, Aristides. Temperatur und Lebensvorgange. (Bio- 
chemie in Einzeldarstellungen. I.) Berlin 1915. pp. t x + 175. 
ill. '(Reed. 3/3/22.) 

Kauffmann, Hugo. Beziehungen zwischen physikalischen 
Eigenschaften und chemischer Konstitution. (Chemie in Einzel- 
darstellungen, Vol. X.) Stuttgart 1920. pp. xii + 422. (Reed. 
13/2/22.) 

Klimont, I. M. Der technisch-synthetische Campher. (Chem. 
Tech, in Einzeldarstellungen.) Leipzig 1921. pp. viii + 132. 
ill. (Reed. 3/3/22.) 

Kolthoff, I. M. Der Gebrauch von Farbenindicatoren. Ihre 
Anwendung in der Neutralisationsanalyse und bei der colorimetri- 
schen Bestimmung der Wasserstoffionenkonzentration. Berlin 1921 . 
pp. iv + 144. ill. (Reed. 3/3/22.) 

Organic Syntheses. An annual publication of satisfactory 
methods for the preparation of organic chemicals. Edited by 
Roger Adams, James Bryant Conant, Hans Thacher Clarke, 
and Oliver Kamm. Vol. I, etc. New York 1921 +. ill. 
(Reference.) 8s. 6 d. net. 

Pringsheim, Peter. Fluoreszenz und Phosphoreszenz im 
Lichte der neueren Atomtheorie. Berlin 1921. pp. viii + 202. 
ill. (Reed. 13/2/22.) 

Richter, Victor von. Organic chemistry, or chemistry of the 
carbon compounds. Edited by Richard Anschutz and Hans 
Meerwein. II. Carbocyclic compounds. Translated from the 
11th German edition by Edmund Edward Fournier d’Albe. 
London 1922. pp. xvi + 760. (Reference.) 3 5a. net. 
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Rohmann, Franz. tTber kiinstliche Ernahrung und Vitamine. 
(Biochemie in Einzeldarstellungen. II.) Berlin 1916. pp. vi + 
150. ill. (Reed. 3/3/22.) 

Siegfried, Max. Uber partielle Eiweisshydrolyse. (Biochemie 
in Einzeldarstellungen. III.) Berlin 1916. pp. iv + 64. (Reed. 
3/3/22.) 

SociiJTfi de Chimie Biologique. Bulletin. Vol. I, etc. Paris 
1914 + . 

Stephenson, Charles H. Some micro-chemical tests for alka- 
loids. Including “ Chemical tests of the alkaloids used.” By 
Charles Edwin Parker. London 1921. pp. iv + 110 + xxvii 
plates. 215. net. (Reed. 17/1/22.) 

Taylor, Hugh Stott. Industrial hydrogen. New York 1921. 
pp. 210. ill. 205. net. (Reed. 21/1/22.) 

Thomson, Sir Joseph John. Rays of positive electricity and 
their application to chemical analyses. 2nd edition. London 
1921. pp. x + 238. ill. 165. net. (Reed. 21/1/22.) 

Treadwell, Frederick Pearson. Analytical chemistry. 
Vol. I. Qualitative analysis. 5th English edition. Translated 
by William T. Hall. New York 1921. pp. xviii + 598. ill. 
235. net. (Reed. 12/1/22.) 

III. Pamphlets. 

Arrhenius, Svante. Aus meiner Jugendzeit. Leipzig 1913. 

pp. 18. 

Association of British Chemical Manufacturers and British 
Chemical Plant Manufacturers’ Association. Joint Research 
Committee on Chemical Plant. Report of sub-committee for 
standardisation of jacketted pans. [London 1922.] pp. 14. ill. 

Chemical Society. Notes on the furnishing and equipment of 
chemical laboratories. London 1921. pp. 11. 

Crompton, Holland. Nebular zones and the formation of 
planets. [London 1921.] pp. 19. 

Imperial Mineral Resources Bureau. The Mineral Industry 
of the British Empire and Foreign Countries. War Period. Mica 
(1913—1919). London 1922. pp. 32. 

Sulphur and iron-pyrites. (1913-1919.) London 1922. 

pp. 67. 

Scientific and Industrial Research, Department of. 
Building Research Board . Special Report No. 4. The trans- 
mission of heat and gases through, and the condensation of moisture 
on the surface of, wall materials : an extract from the report of the 
Building Materials Research Committee. London 1921. pp. 19. 
ill. 



23 


Scientific and Industrial Research, Department of. Fuel 
Research Board . Fuel for motor transport. Second Memorandum. 
London 1921. pp. iv + 16. 

Special Report No. 1. Pulverised coal systems in 

America. By Leonard C. Harvey. Revised edition. London 
1922. pp. iv + 117. ill. 

Singh, Bawa Kartar. Recent advances in stereochemistry. 
(From the J . Proc. Asiatic Soc. Bengal , 1921, N.S. 17 .) 


CERTIFICATES OF CANDIDATES FOR ELECTION AT 
THE BALLOT TO BE HELD AT THE ORDINARY 
SCIENTIFIC MEETING ON THURSDAY, MAY 4th, 
1922. 


N.B. — The names of those who sign from “ General Knowledge ” 
are printed in italics. 

Banerjee, Brojo Kishore, Jamshedpur Technical Institute, G. Town, 
Jamshedpur, Tatanagar, India. Assistant, Chemical and Analytical Depart- 
ment, Jamshedpur Technical Institute, Tatanagar, India. B.Sc. (Calcutta 
University). Read up to M.Sc. Chemistry with Inorganic Chemistry as 
special subject in the post-graduate classes of the Calcutta University. 
Had been assistant in the Chemical and Metallurgical Dept, of the Bengal 
Engineering College, Sibpur, India, for two and a half years nearly. Now 
assistant in the Chemical and Analytical Dept, of the Jamshedpur Technical 
Institute since August 1921. Lecturing on General Inorganic Chemistry 
since March 1919. ( Signed by) R. N. Son, P. C. Chattopadhyay, J. Bhaduri. 

Basu, Benoy Bhusan, 1/1, Nepal Bhattacherji’s Street, Kalighat P.O., 
Calcutta, India. B.Sc., M.B. Assistant Chemical Analyst to the Calcutta 
Corporation, intending to keep in touch with the modern advancement in 
Chemistry and the chemical world. ( Signed by) B. N. Ghosh, T. K. Ghose, 
K. B. Sen. 

Bennett, George Macdonald, 94, Mercers Road, Tufnell Park, N.19. 
Demonstrator, Chemical Department, Guy’s Hospital Medical School. B.A., 
M.Sc. (London), M.A. (Cantab.), F.I.C.* Fellow of St. John’s College, Cam- 
bridge. Author of several papers in the Transactions since 1913. ( Signed 

by) C.*S. Gibson, D. C. Vining, Eustace E. Turner, H. C. Bell. 

Blagden, John William, Apple Tree House, Grove Road, Woodford, 
E.18. Head of Research Dept., Messrs. Howards & Sons, Ilford. M.A. 
(Cantab.), Ph.D. (Wurzburg), F.I.C. 1899-1900 Demonstrator at the 
Electrochemical Institute of the Polytechnic, Darmstadt. 1900-1914 Research 
Chemist with Messrs. Boehringer & Sons, Mannheim. (1914-1919 Civilian 
Prisoner of War at Ruhleben.) 1919-1922 with Messrs. Howards & Sons 
as above stated. (Signed by) H. B. Baker, J. T. Hewitt, M. O. Forster. 

Brewer, Frederick Mason, 42, Aberdeen Park, London, N.5. Student. 
Science Scholar of Lincoln College, Oxford. (Signed by) W. H. Perkin, 
T. W. J. Taylor, D. LI. Hammick, E. Hope, S. G. P. Plant, N. V. Sidgwick. 

Brooks, Eric Sykes, M.P.S., Verandah Buildings, Dalton-in-Furness, 
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Lanos. Chemist. Member of Pharmaceutical Society of Great Britain* 
Student of Chemistry for the past eight years, also as private coach for 
elementary chemistry . (Signed by) Alex. W. McLaren, Chas. Morton, Alfred 
Thomas. 

Bbumfitt, Filed, 123, Tennyson Place, Bradford. Director and Manager, 
Wholesale Druggists. Diploma Chemistry and Dyeing, Bradford Technical 
College. Wholesale Druggist. ( Signed by) V. Steele, F. W. Richardson, 
Barker North. 

Butler, Carlton, B.Sc., A.I.C., 23, Winifred Road, Urmston, nr. Man- 
chester. Research Student in the Victoria University of Manchester. 
Lane. C.C. Scholar 1917. Served Sp. Brig. R.E. until Jan. 1919. First 
Class Honours Chemistry 1921. Research, and part-time demonstrator, 
session 1921-22. (Signed by) H. B. Dixon, Colin Campbell, Frederick Chal- 
lenger, Henry Stephen. 

Carter, Charlie Lyons, 9, Carr Street, N.E. Valley, Dunedin. Lecturer 
on Chemistry, Otago University, Dunedin, New Zealand. M.Sc. with 1st 
Class Honours in Chemistry, N.Z., 1919. A.I.C. (London), 1921. Demon- 
strator in chemistry, Otago University, 1917-19. Lecturer on Chemistry, 
1919. Publication : “ Mutton-bird Oil,” Jour. Soc. Chem. Jnd. f Sept. 1920, 
p. 220. (Signed by) J. K. H. Inglis, J. Williams, C. S. Hicks. 

Chadwick, Arthur Rockett, Corporation Sewage Works, Marley, Keigh- 
ley. Chemist and Manager, Keighley Corporation Sewage Works. Eighteen 
and a half years’ experience in the Chemistry of Sewage Disposals. Chemist 
and Manager, Keighley Corporation Sewage Works for two years. Chemist 
and Manager, Bingley U.D.C. Sewage Works for five years. Chemist and 
Manager, Prestwich U.D.C. Sewage Works for one and a half years. Chemist 
and under-Manager at the Thornhill Sewage Works of the County Borough 
of Dewsbury for ten years. Eight years student at the Dewsbury Technical 
School in Chemistry and Allied Subjects, and hold Board of Education 
certificates for all stages. I desire to join your Society so that I can keep in 
touch with modern methods of water, sewage and trades-waste purification, 
to obtain your publications and to have the use of your library. (Signed by) 
James H. Kershaw, Herbert J. Taylor, John Senior. 

Dunn, Leslie Ashburn, 9, Pembroke Terraco, Bridlington. Assistant 
Works Chemist, employed by Messrs. Raines & Porter, Ltd., Hull. Was 
educated at Bridlington School (by scholarship). Studied Chemistry 
(inorganic, organic, and industrial) at Hull Technical College. Served with 
1st E. Yorks. Regt. during the war. Finally assistant to T. A. Nightscales, 
Esq., F.C.S. (Signed by) Thos. A. Nightscales, Harry Thompson, W. Geary. 

Fisiier, Richard, Hudshaw House," Hexham, Northumberland. Student. 
During war I was employed in the Hydrophone Department of the Navy 
(Special Technical Branch). After the war I took up Medical Studios and 
have always wished for up-to-date chemical information. (Signed by) 
F. C. Garrett, C. R. Gent, John Gibson. 

Freeth, Francis Arthur, Heather Croft, Hartford. Chief Chemist, 
Messrs. Brunner, Mond & Co., Ltd. M.Sc. (Liv.), F.I.C., F.Inst.P., O.B.E. 
(Signed by) F. G. Donnan, W. E. Gamer, Henry Terrey, Irvine Masse n. 

Gay, AiiFRED Duncan, 49, Thomlaw Road, West Norwood, S.E.27. 
Analytical Chemist. Three years Junior Assistant to Dr. Bernard Dyer. 
Fifteen months Assistant Chemist to The Magadi Soda Co., Ltd., B.E.A. 
Recently engaged as Analytical Chemist to Schweppes, Ltd., Mineral Water 
Manufacturers. (Signed by) R. Lessing, Bernard Dyer, Wm. H. Woodcock, 
George Taylor. 
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Harrison, Douglas Creese, 18, Church Crescent, Muswell Hill, London, 
N.10. Research Student in Organic Chemistry under Prof. Smiles at King’s 
College, London. Passed Exam, for B.Sc. (London) with 1st Class Honours, 
with Chemistry as principal subject and Physics subsidiary. (Signed by) 
Samuel Smiles, A. J. Allmand, A. Fairboume. 

Harrison, Thomas Weatherill, 18, Elfindale Road, S.E.24. Chemist, 
Government Laboratory, London. B.Sc. (London). F.I.C. “ Titration 
with Permanganate in Presence of Hydrochloric Acid.” “ The Action of 
Dimethyl Sulphate upon Oils of the Aromatic and Aliphatic Series.” (Signed 
by) E. Grant Hooper, Geo. Stubbs, J. J. Fox. 

Harrow, Henry Unwin, 13, Southwark Bridge Road, S.E.l. Senior 
Assistant Chemist, Barclay, Perkins’ Brewery. Inter. B.Sc. (London), 1906. 
Chemist, South African Breweries, Johannesburg, from 1913 to 1920. Sitting 
for B.Sc. Hons. (London) in 1923 (Oetobor). (Signed by) J. Kenyon, J. L. 
White, S. Greenberg. 

Henry, Douglas Cecil, M.A., Hulme Hall, Victoria Park, Manchester. 
Lecturer in Chemistry at the University of Manchester; Fellow of Trinity 
College, Cambridge; lato Coutts -Trotter Scholar. Two years’ research work, 
not at present published, on Adsorption from Solution, the results embodied 
in a thesis; won a Fellowship of Trinity College, Cambridge (Oct. 1921). 
Teaching experience — two years’ coaching and tutorial work for Trinity, 
Cambridge. Lecturing and demonstrating at Manchester. (Signed by) 
Harold B. Dixon, Arthur Lapworth, F. P. Burt, J. E. Myers, Henry Stephen, 
Angus F. Core, Colin Campbell. 

Hodgson, Herbert, 35, Ryan Street, Bradford, Yorks. Analytical 
Chemist. Over twenty years assistant to Mr. F. W. Richardson, City 
Analyst of Bradford, and County Analyst of W.R. of Yorks. Also with the 
firm of Messrs. Richardson & Jaff£, Industrial Chemists. Experience in 
most branches of Analytical Chemistry. Also with R.E. “ Anti-Gas,” 
University College, London. (Signed by) F. W. Richardson, A. Jaff6, Geoffrey 
A. Bracewoll. 

Holmes, Eusebius, Eastern Green, Coventry. Student of Chemistry. 
Qualified for B.Sc. (Birm.). Desiring access to recent chemical literature. 
(Signed by) C. E. Wood, Wm. Wardlaw, E. Ashley Cooper. 

Hurst, William, 2, Edditch Grove, Tonge, Bolton. Analytical and 
Manufacturing Chemist, c/o Thos. Moscrop & Co., Bolton, Oil Blenders and 
Refiners, Lubricants, etc. 1st Class Certificates, Lancs, and Cheshire Inst. : 
Mathematics 3rd year, and Chemistry, Inorganic and Organic, 4th year. 
Final Certificate of The City and Guilds Inst., London, in Oils, Fats, and 
Waxes. Two and a half years’ Senior Chemistry Course (full time), Mining 
and Technical College, Wigan, 1919-1921. At present attending the College 
of Technology, Manchester. (Signed by) John Allan, Frank Lee Pyman, 
E. B. Naylor, T. H. Winstanley. 

Iredale, Thomas, 94, Tyrwhitt Rood, St. Johns, S.E.4. Scholar of the 
1851 Exhibition. B.Sc. (Sydney, Australia), 1919. Have since been engaged 
in research. Papers published in Transactions of Chem. Soc. (1921). Signed 
by) F. G. Donnan, I. W. Wark, E. J. Hartung, D. C. Jones. 

James, Ethel Mary, I, Rusham Road, Balham, S.W.12. Assistant 
Science Mistress, Clapham County Secondary School, S.W.ll. B.Sc. (Lond .) ; 
Hons. Chem. 1920, after studying at Bedford College from 1916-20. At 
present teacher of chemistry at the above school. (Signed by) Holland Cromp- 
ton, J. F. Spencer, M. S. Crewdson. 

Kennaby, George Lewis, Abadan, Persian Gulf. Chemist. B.Sc. 
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(London), 3rd Class Honours in Chemistry, 1920, since which I have been 
working for the Anglo-Persian Oil Co. at their refinery in Persia. I am desirous 
of keeping in touoh with the recent developments in chemistry with the 
object of taking my A.I.C. at some future date. (Signed by) F. G. Donnan, 
W. E. Gamer, Irvine Masson, Henry Terrey. 

Lawson, Edward Ingleson, 65, Warrington Road, Newcastle-on-Tyne. 
Teacher of Chemistry at Dame Allan’s School, Newcastle-on-Tyne. Student 
of Chemistry for four years at Leeds University. Teacher of Chemistry for 
four years at Newcastle. (Signed by) J. R. Scott, R. M. Woodman, John 
Stanley Carter, Edgar Rhodes. 

Lunn, Arthur Cyrio Percy, King’s College, Cambridge. Student. 
Part I Nat. Science Tripos, 1921. Takmg Part II (Chemistry, May 1922). 
(Signed by) Hamilton McCombie, Harold A. Scarborough, A. E. Cashmore, 
C. T. Heycock, W. H. Mills, Douglas F. Harrison. 

McDowall, Robert Craig, 0, Ascog Street, Crosshill, Glasgow. Analytical 
Chemist to Messrs. Perry & Hope, Ltd., Forth & Clyde Chomical Works, 
Nitshill. Cream of Tartar Subs., Malt Extract, Food Products generally 1904- 
1911 (7 years). Technical and Chemical Adviser to Messrs. Craig, McDowall 
& Co., Thomliebank, Glasgow, Cream of Tartar Subs., Baking Powders, and 
other Food Products, Mag. Sulph., Ferro Sulph., Soda Sulph., etc., 1911-1915 
(•*£ years). Glasgow Highlanders, H.M. Forces, 1915-1918 (3£ years). 
Technical Chemist and Representative, also Process Superintendent to Messrs. 
Perry & Hope, Ltd., Forth & Clyde Chemical Works, Nitshill, 1918-1922 
(4 years). Having been connected for the past sixteen years with the manu- 
facture and analysis of foodstuffs I am desirous of keeping in touch with all 
latest books and papers appertaining to same. (Signed by) James Booth, 
J. Turnbull, Herbert Lorenz, W. McHutchison. 

Manjunath, Lingaiah Basavalingaiah, London. Student of the London 
University. B.A. degree in Chemistry of the Madras University. At present 
a student for the London M.Sc. degree in Chemistry in the University College. 
(Signed by) O. L. Brady, E. H. Thierry, J. N. E. Day. 

Mullaly, J ohn Mylne, 14, Bardwell Road, Oxford. Student of Chemistry. 
Part author of paper Trans. Chem . Soc. CXIX, p. 1802 (1921). Commoner 
of Balliol College. (Signed by) H. Hartley, C. N. Hinshelwood, E. J. Bowen, 
H. R. Raikes. 

Powers, Harold Edward Charles, 4, Grove Crescent, Woodford, E.18. 
Analytical’ Chemist. B.Sc. Hons. (2nd Class). About six years’ practical 
experience in technical laboratory. (Signed by) Hugh Main, George Senter, 
F. Barrow, S. Sugden, Alfred J. White. 

Rao, Akella Suryanarayana (Junior), Vizagapatam, India. B.Sc, in 
Chemistry, Botany (National University, Adyar, Madras). I intend joining 
the Society fully believing that by doing so I shall be in the know of the 
recent work in chemistry, which would be of immense use to me as a 
prospective research chemist. (Signed by) T. S. Natrajan, S. N. Dhar, K. C. 
Viraraghavan. 

Riley, Harry Lister, 7, Trafalgar Square, Chelsea, S.W.3. Student 
(Research) at the Royal College of Science. A.R.C.Sc. and B.Sc. (Hons.) 
London. (Signed by) H. B. Baker, James C. Philip, J. N. Sugden, H. J. T. 
Ellingham, A. A. Eldridge. 

Robinson, James, Bulawayo, S. Rhodesia. Science Master, Milton High 
School, Bulawayo. B.Sc., Univ. of Wales. Completed 1st year London 
Final Sc. Course in Mechanical Engineering (Matriculated 1st Div. Inter. 
So., London). Completed advanced practical courses on Fibres, Detergents, 
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Alkaloids, Assays. One session’s research work on “ The Action of SO,, 
Sulphites, Meta-bisulphate on various Peroxides (BaO„ H 2 0 2 , CeO„ PbO a ) 
in Comparison with MnO, and with the action on K 2 Mn 2 0 8 ,Cr0 8 , and Per- 
sulphates as Oxidising Agents,” under Prof. Herbert Jackson, King’s College, 
London. (Signed by) Geo. A. Pingstone, Arthur Slator, A. L. Stem. 

Russell, George Allan, Bamsheen, Ditton, Widnes. Chemist to 
Messrs. T. Vickers & Sons, Ltd., Phosphate Works, Widnes. B.Sc. (Dun.). 

A.I.C. Five years’ laboratory and works experience with the United Alkali 
Co., Ltd., Widnes, in the manufacture of monochlorbenzene, chloracetio 
acid, and concentration of sulphuric acid, and subsequently two and a half 
years’ (to date) experience with Messrs. T. Vickers & Sons, Ltd., Widnes, 
in the manufacture of sulphuric acid, Fertilisers and Phosphate of Soda, 
and in the corresponding analytical work. (Signed by) F. C. Garrett, J. A. 
Smythe, P. L. Robinson, John W. Towers, John Hargreaves. 

Sastry, M. Suhramania, 5, Krishnappa Naik Agraharam, Georgetown, 
Madras, India. Chemical Assistant, Government Leather Trades Institute, 
Madras. B.A. (Madras). Post Graduate Course for two and a half years 
(Madras University). Chemical Assistant. (Signed by) Kalyan C. Srinivasan, 

T. S. Natrajan, K. C. Viraraghavan, S. N. Dhar. 

Seeley, Ernest Arthur, 10, Hamilton Road, London, N.5. Chemical 
Research Student. B.Sc. 1st Class Hons. Chem. (Lond.), A.R.C.S. (1st 
Chem.). D.I.C. (Organic Chemistry Research). (Signed by) Jocelyn Thorpe, 
C. Kj Ingold, L. C. Nickolls. 

Shaw, Brian Duncan, Ferns’ Hollow, Station Road, Ilkeston. Student. 
Second Year Hon. Chem. Student (for B.Sc. Lond.) at University College, 
Nottingham. (Signed by) F. S. Kipping, F. C. Laxton, G. Green. 

Smith, Albert W., Case School of Applied Science, Cleveland, Ohio, 

U. S.A. Professor of Chemistry. Graduate of Chemical Dept, of Case 
School of Applied Science (B.S.). University of Zurich, Switzerland (Ph.D.). 
(Signed by) Olin F. Tower, Chas. F. Guhlmann, Chas. H. Herty. 

Stott, Clarence, Benroyd, Holywell Green, nr. Halifax. Works Chemist, 
(a) B.Sc. (Leeds); (b) A.I.C. ; (c) Diploma in Gas Engineering (Leeds); 
(d) War Service: Army, 4J years; B.E.F. France, 3£ years; rank: Capt. 
The last two years of service overseas were spent in Chemical Warfare as 
Gas Officer to the 49th (West Riding) Division. Honours : (1) Mentioned in 
Despatches; (2) Military Cross, (e) Works experience: 1| years’ laboratory 
and plant experience with the Farnley Iron Co., nr. Leeds. (Signed by) 
John W. Cobb, Arthur Smithells, Herbert Ingle. 

Thomas, William, Penfro, Stonoywood, Aberdeen. Lecturer in Chemistry, 
University, Aberdeen. M.Sc. (Wales). B.A. (Cantab.). A.I.C. (Signed by) 
Alex. Findlay, T. Harold Reade, Edward Bloom. 

Underhay, George Flaxman, Allerton, Woodside Avenue, Muswell 
Hill, N.10. Research at University College, London. 2nd Class Honours 

B. Sc. (Chemistry). Now engaged on research under Prof. F. G. Donnan, 

C. B.E., F.R.S., at University College. (Signed by) F. G. Donnan, J. N. 
Collie, Irvine Masson, O. L. Brady. 

Vardy, William Andrew Shakespeare, Winksley Vicarage, Ripon. 
Analytical Chemist, relinquished on account of ill-health. Late Student in 
Science and Member of Ripon G.S. Scientific Society. Analytical Chemist. 
(Signed by) A. Mortimer, Barker North, T. W. Price. 

Walters, John George, 46, Durham Road, East Finchley, N.2. Teacher. 
B.Sc. (London). Senior Chemistry Master, County Secondary School, Hendon, 
N.W.4. Late Commandant XVII Corps Gas School, B.E.F. , and Chemical 
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Adviser XVII Corps, B.E.F. (Signed by) T. J. Drakeley, P. Schidrowitx, 
Raymond R. Butler. 

Watt, William Wallace, 29, Woodstock Road, Golders Green, N.W.4. 
Consulting Petroleum Technologist. Chief Chemist, Burmah Oil Co., Rangoon 
(13£ years). Technical Staff (London), Anglo-Persian Oil Co. (li years). 
Deputy Controller of Oil to H.M. Govt, of India (1 year). Technical Adviser 
Caltex Oil Co., London (1£ years). (Signed by) F. B. Thole, A. E. Dunstan, 
J. C. Crocker, F. Amall. 

Watson, Arthur Frederick, Brockwell Hall, Heme Hill, S.E.23. 
Research Chemist. University College, London, 1913-15, 1919-21; B.Sc. 
(War) degree, 1917. B.Sc. (Honours Chemistry), 1920. A.I.C. 1921. 
Research in Biological Chemistry, 1920-1921. M.Sc. (Physiological 
Chemistry), 1921, London. (Signed by) J. C. Drummond, Irvine Masson, 
F. G. Donnan. 

Williams, Llywelyn, Heme Bay College, Kent. Assistant Master. 
B.Sc. (Wales) in Chemistry and Physics. My present appointment is that 
of Senior Science and Mathematics Master at Heme Bay College, Kent. 
(Signed by) T. Campbell James, C. R. Bury, L. J. Hudleston. 

Wood, Harry Alexander, Santa Elena, Entre Rios, Argentine Republic. 
Industrial Chemist, (a) Analytical Assistant to Prof. James Hendrick, B.Sc., 
F.I.C., Professor of Agriculture, Aberdeen University (3 years) ; (b) Analytical 
Assistant to Dr. J. F. Tocher, F.I.C., Public Analyst and Official Agricul- 
tural Analyst (3 years) ; (c) Works Chemist : Establecimientos Argentinos 
de Bovril Santa Elena, Entre Rios, Argentine Republic (1£ years). (Signed 
by) James Hendrick, J. F. Tocher, A. Searl. 


The following Certificates have been authorised by the Council for 
presentation to ballot under Bye-law I (2) : 

Basu, Harilal, Care of the Inspector-General of Civil Hospitals, Burma, 
Rangoon, Post Box No. 84. Civil Surgeon and District Public Health 
Officer of Yamethin District and Superintendent of Yamethin District Jail 
(Prison). L.M. & S. (Calcutta University). A good and successful student 
in the chejnistry classes and always takes special interest in practical 
chemical work. Registered Medical Practitioner of the British Medical 
Council (London). Attended pulp making from bamboo for making of paper. 
Wants to do research work in chemistry. (Signed by) L. B. Seal, M. Hunter. 

Lawrance, Walter Albert, Lewiston, Maine, U.S.A. Professor of 
Chemistry, Bates College. Degrees: B.A., M.A. (McMaster); M.A., Ph.D. 
(Toronto). “ Poly-nitro-compounds,” Proc . Royal Soc . Con., May 1918. 
“ Friedel- Crafts’ Reaction,” J. Am. Chem . Soc. 9 Sept. 1920. “ Friedel- 

Crafts’ Reaction,” J . Am. Chem. Soc., Dec. 1921. “ Friedel -Crafts’ Reac- 

tion,” J . Am. Chem. Soc. (in course of publication). (Signed by) W. Lash 
Miller. 



PROCEEDINGS 


OF THE 

CHEMICAL SOCIETY. 

Ordinary Scientific Meeting, Thursday, April ' 6th, 1922, at 
8 p.m., Professor H. E. Armstrong, LL.D., F.R.S., Vice-President, 
in the Chair. 

Reference was made to the loss sustained by the Society, through 
"death, of : 

Elected. Died. 

Philippe Auguste Guye (Honorary 

Fellow) Mar. 7th, 1912. Mar. 27th, 1922. 

Seward Whiting Williams June 18th, 1891. Aug. 25th, 1921. 

It was announced — 

(1) That in order to commemorate the centenary of the birth 
of Pasteur the University and town of Strasbourg have decided 
to erect a statue facing the University where, as a professor, Pasteur 
commenced his career. The inauguration ceremonies, under the 
patronage of the President of the Republic and other distinguished 
men, will be held on May 1st, 1923, and will include the unveiling 
of the statue and the opening of an Exhibition of Hygiene and 
Bacteriology. 

With the object of evincing the sympathy of this country with 
the project in view, a British Committee has been formed of the 
following : Chairman, Sir Charles Sherrington, G.B.E. (President 
of the Royal Society), Treasurer, Mr. A. Chaston Chapman, F.R.S. 
(President of the Institute of Chemistry), Mr. H. E. Field (President 
of the Institute of Brewing), Professor Percy F. Frankland, C.B.E., 
F.R.S. , Sir John M’Fadyean, M.R.C.V.S., LL.D. (Principal of the 
Royal Veterinary College), Professor C. J. Martin, C.M.G., F.R.S. 
(Director of the Lister Institute), Sir William J. Pope, K.B.E., 
F.R.S., Sir James Walker, F.R.S. (President of the Chemical 
Society), and Sir Almroth Wright, K.B.E., F.R.S. (Principal of 
the Institute of Pathology and Research). 

It is hoped there may be many British chemists desirous of 
contributing to the Memorial Fund. Contributions may be sent 
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to Monsieur Th. Hering, 6, Rue des Veaux, Strasbourg, or to Mr. 
A. Chaston Chapman, Institute of Chemistry, 30, Russell Square, 
W.C. 1. The subscription list will close about the end of next 
June. 

Manufacturers and business firms in this country to whom the 
Exhibition may be of interest are cordially invited to offer assist- 
ance, and those able and willing to do so should communicate with 
Professor Borrel, 3, Rue Koeberle, Strasbourg. 

(2) That the following Committees for 1922 — 1923 had been 
appointed by the Council : 

Finance Committee. — Messrs. E. F. Armstrong, A. Chaston 
Chapman, C. A. Hill, G. T. Moody, and the Officers. 

House Committee. — Messrs. J. L. Baker, Sir Herbert Jackson, 
Alexander Scott, Sir William A. Tilden, E. W. Voelcker, and the 
Officers. 

Library Committee. — Messrs. P. P. Bedson, O. L. Brady, Sir 
Thomas K. Rose, E. J. Russell, J. M. Thomson (Chairman), Sir 
William A. Tilden, the Editor, the Librarian, and Officers, together 
with the following representatives of contributing Societies : 
Messrs. J. L. Baker, C. Doree, J. C. Drummond, A. Harden, 
C. A. Keane, R. L. Mond, and G. Senter. 

Publication Committee. — Messrs. A. J. Allmand, 0. L. Brady, 
C. H. Desch, I. M. Heilbron, J. T. Hewitt, J. C. Irvine, H. King, 
T. M. Lowry, J. W. McBain, R. H. Pickard, N. V. Sidgwick, J. F. 
Thorpe, and the Officers. 

Research Fund Committee. — Messrs. H. B. Baker, D. L. Chapman, 
Sir James J. Dobbie, F. G. Donnan, G. G. Henderson, F. S. Kipping, 
R. H. Pickard, Sir William J. Pope, R. Robinson, S. Smiles, and 
the Officers. 

The following were formally admitted Fellows of the Chemical 
Society : H. B. Courtney and G. Thompson. 

Certificates were read for the first time in favour of : 

George Baborovsk^, Ph.D., Falkensteinerova ul. 7, Brno, Czecho - Slovakia. 
Stanley John Bailey, B.A., The Brews, South Nutfield, Redhill. 

Robert Stanley Colbome, B.Sc., A.R.C.S., 57, County Road, Swindon. 

James Brierley Firth, D.Sc,, F.I.C., 44, Lucknow Avenue, Mapperley Park, 
Nottingham. 

Dorothea Annie Hoffert, 50, Hampstead Way, N.W. 11. 

Ralph Henry Parker, Radio House, Wilson Road, Smethwick, Staffs. 
Edmond Samuels, 40, Castlereagh Street, Sydney, N.S.W. 

Ronald William Stevenson, M.C., M.A., Eaglehurst, Ditton Hill, Surbiton. 

A Certificate has been authorised by the Council for presentation 
to ballot under Bye-Law I (2) in favour of : 

Robert Bwainson-Hall, Government Plantations Department, Victoria, 
British Cameroons, West Africa. 
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The following papers were read : 

“ Constitution of picrorocellin, a nitrogenous constituent of Roccella 
fuciformis By M. 0. Forster and W. B. Saville. 

“ The determination of surface tension from the maximum pressure 
in bubbles/* By S. Sugden. 

“ The variation of refractive index and specific gravity of benzene 
with temperature.** By W. B. Parker and G. Thompson. 

“ The influence of substituents on the formation and stability of 
heterocyclic compounds. Parti. Hydantoins.** By C. K. 
Ingold, S. Sako, and J. F. Thorpe. 


ORDINARY SCIENTIFIC MEETING. 

The next Ordinary Scientific Meeting will be held on Thursday, 
May 4th, 1922, at 8 p.m., when a ballot for the election of Fellows 
will be held. 


INFORMAL MEETING. 

The next Informal Meeting will be held on Thursday, May 18th, 
1922, after the conclusion of the formal business of the Ordinary 
Scientific Meeting, to be held at 8 p.m. 


RESEARCH FUND COMMITTEE. 

A meeting of the Research Fund Committee will be held in June 
next. Applications for Grants, to be made on forms which can be 
obtained from the Assistant Secretary, Chemical Society, Burlington 
House, W, 1., must be received on or before Thursday, June 1st, 
1922. 

All persons who receive grants in June, 1921, or in June of any 
previous year, whose accounts have not been declared closed by 
the Council, are reminded that reports must be returned by Thursday, 
June 1st. 


SETS OF THE BERICHTE AND OF THE 
ZENTRALBLATT. 

The Society still has a few remaining sets of the Berichte and of 
the Zentralblatt from August, 1914, to December, 1920, inclusive, 
for disposal. These can be obtained, in complete sets only, from 
the Assistant Secretary, price £10 per set of the Berichte , and of 
the Zentralblatt . 

The number of sets is strictly limited and application should be 
made without delay. 



LIST OP FELLOWS, 1922. 

The Council has decided to supply the List of Fellows for 1922 
to those Fellows only who make application to the Assistant 
Secretary before August 31st, 1922. 


ADDITIONS TO THE LIBRARY. 

I. Donations . 

Cornubert, R. Dictionnaire Anglais-Frangais-Allemand : de 
mots et locutions interessant la physique et la ohimie. Paris 1922. 
pp. xxxii + 298. 42 fr. (Reference.) 

From the Publisher : M. Dunod. 

Hale, Arthur James. Modem chemistry, pure and applied. 
Vol. IV. London [1922]. pp. viii + 280. ill. 16s. net. (Reed. 
31 /3/22.) From the Publishers : Messrs. Virtue & Co. 

Imperial Institute. Indian Trade Enquiry. Reports on lac, 
turpentine, and rosin. London 1922. pp. x + 74. 5s. net. 

(Reed. 1/4/22.) From the Director. 

Imperial Mineral Resources Bureau. Laws and regulations 
relating to lead poisoning : being an analysis with texts of the 
laws and regulations made in the chief industrial countries to 
prevent plumbism. By Gilbert Stone. London 1922. pp, 247, 
(Two copies.) 5s. net. From the Bureau. 

Indian Science Congress. Handbook for the use of members 
attending the ninth meeting to be held at Madras . . . 1922. 
Madras 1921. pp. x + 166. (Reed. 21/3/22.) 

From Captain Clive Newcomb. 

Lowry, Thomas Martin. Inorganic chemistry. London 1922. 
pp. xii + 944. ill. 28s. net. (Reed. 30/3/22.) 

From the Author. 

Ministry of Munitions and Department of Scientific and 
Industrial Research. Technical records of explosives supply 
1915-1918. No. 8. Solvent recovery. London 1921. pp. iv +22. 
ill. 3s. net. (Reed. 10/4/22.) From the Department. 

Monier-Williams, Gordon Wickham. Power alcohol : its 
production and utilisation. London [1922]. pp. xii + 324. ill. 
21s. net. (Reed. 10/4/22.) 

From the Publishers : Messrs. Henry Frowde and 

Hodder & Stoughton. 
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Scientific and Industrial Research, Department of. Fuel 
Research Board . A handbook on the winning and utilisation 
of peat. By A. Hausding. Translated from the 3rd German 
edition by Hugh Ryan. London 1921. pp. xxiv + 506. ill. 
30«. net. (Reed. 16/3/22.) From the Department. 

Sherman, Henry Clapp, and Smith, Sybil L. The vitamins. 
New York 1922. pp. iv + 274. ill. $4 net. (Reed. 21/3/22.) 
From the Publishers : The Chemical Catalogue Company, Inc. 
Venable, Francis P. Zirconium and its compounds. New 
York 1922. pp. 1-10, 15^174. $2-50 net. (Reed. 30/3/22.) 

From the Publishers : The Chemical Catalogue Company, Inc. 


II. By Purchase. 

Aston, Francis William. Isotopes. London 1922. pp. viii + 
152. ill. 95. net. (Reed. 14/3/22.) 

Bodforss, Sven. Die Aethylenoxyde. Ihre Darstellung und 
Eigenschaften. (Sammlung, Vol. XXVI.) Stuttgart 1920. 

BtfcKMANN, Friedrich. Celluloid : its raw material, manufac- 
ture, properties and uses. 2nd English edition, translated from 
the 3rd German edition by Herbert Birtwhistle Stocks. London 
1921. pp. viii + 188. ill. 85. 6d. net. (Reed. 16/3/22.) 

Chapman, Alfred Chaston. Einige Fortschritte auf dem 
Gebiete der analytischen Chemie. Translated by Oskar Baudisch. 
(Sammlung, Vol. XXVI.) Stuttgart 1921. 

Donate, Eduard, and Lissner, A. Kohle und Erdol. (Samm- 
lung, Vol. XXVI.) Stuttgart 1920. 

Funk, Casimir. The vitamines. Translated from the 2nd 
German edition by Harry E. Dubin. Baltimore 1922. pp. 502. 
ill. 315. 6 d. net. (Reed. 9/3/22.) 

Grossmann, Hermann, and Wreschner, Marie. Die anomale 
Rotationsdispersion. (Sammlung, Vol. XXVI.) Stuttgart 1921. 

Hahn, Friedrich-Vincenz von. Ueber die Herstellung und 
Stabilitat kolloider Losungen anorganischer Stoffe. (Mit besonderer 
Beriicksichtigung der Sulfidsole.) (Sammlung, Vol. XXVI.) Stutt- 
gart 1922. 

Hatschek, Emil. An introduction to the physics and chemistry 
of colloids. 4th edition. London 1922. pp. xiv + 172. ill. 
7 5. 6 d. net. (Reed. 16/3/22.) 

Hurst, George H. Soaps : a practical manual on the manu- 
facture of domestic, toilet, and other soaps. 3rd edition. By 
Herbert Birtwhistle Stocks. London 1922, pp. viii + 432. 
ill. 215. net. (Reed. 14/3/22.) 
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Jones, Llewellyn, and Soard, Frederic Isenbart. The 
manufacture of cane sugar. 2nd edition. London [1921]. pp. 
xx + 482. ill. 25a. net. (Reed. 16/3/22.) 

Julian, H. Forbes, and Smart, Edgar. Cyaniding gold and 
silver ores. 3rd edition. By A. W. Allen. London 1921. pp. 
xxiv + 418. ill. 36a. net. (Reed. 16/3/22.) 

Meade, Alwyne. Modern gasworks practice. 2nd edition. 
London 1921. pp. xii + 816. 55a. net. (Reed. 14/3/22.) 

Mellor, Joseph William. A comprehensive treatise on in- 
organic and theoretical chemistry. Vols. I and II. London 1922. 
pp. xvi + 1066, viii + 894. ill. (Reference.) £6 6a. net. 

Neuburger, Maximilian Camillo. Das Problem der Genesis 
des Actiniums. (Sammlung, Vol. XXVI.) Stuttgart 1921. 

— * — Neuere Ergebnisse der Forschung iiber die Radioaktivitftt 
des Kaliums und Rubidiums im letzten Dezennium. (Sammlung, 
Vol. XXVI.) Stuttgart 1921. 

Pfeiffer, Paul. Organisohe Molekiilverbindungen. (Chemie 
in Einzeldarstellungen, Vol. XI.) Stuttgart 1922. pp. xiv + 328. 
(Reed. 14/3/22.) 

Redwood, Sir Boverton. Petroleum. 3 vols. 4th edition. 
London 1922. pp. xxx + 1353. ill. £5 5a. net. (Reed. 10/3/22.) 

Simmons, William Herbert, and Mitchell, Charles Ains- 
worth. Edible fats and oils : their composition, manufacture, 
and analysis. 2nd edition. London 1921. pp. viii + 190. ill. 
10a. 6d. net. (Reed. 16/3/22.) 

Young, Sydney, and others. Distillation principles and processes. 
London 1922. pp. xiv + 610. ill. 40a. net. (Reed. 14/3/22.) 

Zeitsohrift fur Leder- und Gerberei-Chemie. Vol. I., etc. 
Hamburg 1922 +• ill. (Reference.) 

Ill, Pamphlets. 

Alexander, Elizabeth H. A bibliography of John Ferguson. 
(From the Trans . Glasgow Bibliographical 8oc. t with alterations.) 
1920. ill. 

Imperial Mineral Resources Bureau. The Mineral Industry 
of the British Empire and Foreign Countries. War Period. Lead. 
(1913-1919.) London 1922. pp. 95. 

Platinum and allied metals. (1913-1919.) London 

1922. pp. 84. 

Tin. (1913-1919.) London 1922. pp. 98. 

Institute of Chemistry of Great Britain and Ireland. 
Lecture on modem applications of chemistry to crop production. 
By Edward John Russell; London 1922. pp. 23. ill. 
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Miall, Stephen, The structure of the atom : notes on some 
recent theories. London 1922. pp. vi + 26. ill. 

Tadokoro, Tetsutaro. On the spectrochemical reaction of 
methylfurfurol- and oxymethylfurfurol phloroglucid. (From the 
, J. Coll . Agric ., Hokkaido Imp. Univ ., 1921, 10.) ill. 

Ultraviolet spectroscopical studies on the antagonistic 

action of salts in organic colloidal solution. (From the J. Coll . 
Agric., Hokkaido Imp. Univ., 1921, 10.) ill. 




Proceedings 


OF THE 

CHEMICAL SOCIETY. 


Ordinary Scientific Meeting, Thursday, May 4th, 1922, at 8 p.m., 
Professor J. F. Thorpe, C.B.E., F.R.S., Vice-President, in the 
Chair. 

The Chairman referred to the loss sustained by the Society, 
through death, of the following Fellows : 

Elected. Died. 

Sir William Phipson Beale Dec. 5th, 1867. April 13th. 

Joseph Albert Hughes Dec. 3rd, 1908. Jan. 9th. 

Charles Mann Luxmooro Feb. 16th, 1893. April 16th. 

James Morris May 1st, 1919. Mar. 31st. 

The Chairman announced : 

1. That the Council had sealed the following Address of 
Congratulation to be presented to the Royal University of Padua 
on the celebration of the Seven Hundredth Anniversary of its 
Foundation to be held on May 14th to 17th, 1922 : 

THE CHEMICAL SOCIETY 

TO 

THE RECTOR, SENATE, PROFESSORS AND ALUMNI 

OF THE 

ROYAL UNIVERSITY OF PADUA. 

On behalf of the Chemical Society, we have the honour to 
convey our warmest felicitations on the celebration of the 
Seven Hundredth Foundation Anniversary of the Royal 
University of Padua. 

The knowledge that your University flourished in the 13th 
century, that six hundred years ago it pointed the way of 
learning to the peoples — not only of Italy, but of Europe — 
and that inscribed on the roll of its learned professors in 



science are to be found the immortal names of Galileo and 
Morgagni, is indeed an inspiration to the whole world. It 
is our earnest wish that the lamp of learning, kindled so long 
ago in your ancient University, may continue to bum with 
increasing radiance. 

In the name of the Fellows and Council of the Chemical 
Society we welcome this happy opportunely of recording our 
deep appreciation of the commanding position achieved by 
your University in the advancement of knowledge, uniting 
therewith our most sincere wishes for the continued prosperity 
of this illustrious and venerable seat of learning. 

Signed on behalf of the Council of 
The Chemical Society. 

James Walker, President. 

M. 0. Forster, Treasurer. 

Irvine Masson, 



\ Secretaries. 

9 J 


James C. Philip, 

Arthur W. Crossley, Foreign Secretary. 


Sealed in Council this Fourth day of May, One Thousand 
Nine Hundred and Twenty-Two. 


2. That Mr. G. H. Gabb had presented to the Society’s collec- 
tion a medal of Joseph Priestley, executed by Halliday about 1804. 
The inscription on the reverse of the medal is taken from the tablet 
erected in the new Meeting House, Birmingham, to the memory 
of Priestley and was written by Dr. Parr. 

The following were formally admitted Fellows of the Chemical 
Society : P. Appleyard, K. A. Burke, M. H. Cocks, K. J. Isaac, 
L. 0. Kekwick, and H. L. Saunders. 

Certificates were read for the first time in favour of : 


Frank Belton, B.Sc., Athlone, Bush Hill Park, Enfield. 

Robert Keith Cannan, M.Sc., 4, Antrim Mansions, N.W. 3. 

Bibhu Charan Chatter jee, M.Sc., University College of Science, 92, Upper 
Circular Road, Calcutta, India. 

Shiavaksha Hormasji, Contractor, Karanjia Building, opp. Moos Building, 
Grant Road, Bombay, India. 

Margaret White Fishenden, D.Sc., 19, Shepherd’s Hill, Highgate, N. 6. 
Frederick Walter Goddard, M.A., 12, College Street, Winchester. 

Edmund Langley Hirst, M.A., B.Sc., Ph.D., Ainslie Villa, Largo Road, St. 
Andrews. 

William Job Jenkins, 37, Marston Road, Knowle, Bristol. 

Peppo Joseph Levy, 42, Granville Gardens, Shepherd’s Bush, W. 12. 

David McCall, B.Sc., 4, Lime Street, Dundee. 

Richard Edmund Anthony Mallet, B.A., Bedford, Ookley, Surrey. 



Ronald George Wreyford Norrish, B.A., Emmanuel College, Cambridge. 
John Goodrich Oats, 3, Montpelier Terrace, Ilfracombe. 

Claude Bernard Meister Platt, M.B.E., Middleton House, Beckett Road, 
Doncaster. 

Arthur Plowman, B.Sc., A.R.C.S., A.I.C., 8, Rowantree Road, Bycullah 
Park, Enfield. 

John Pryde, B.Sc., 4, Gowrie Street, Blackness Avenue, Dundee. 

Juda Hirsch Quastel, B.Sc., A.R.C.S., A.I.C., Trinity College, Cambridge. 
John Charles Smith, B.Sc., 31, Bidwell Street, Wellington, N.Z. 

Valerie Emeline Sophie Swainson, B.Sc., 21, Hungerford Road, N. 7. 
Nowroji Jamshedji Vazifdar, 17, Queens Road, opp. Charin Road Station, 
Bombay, India. 

George William Wigg, 72nd Northumbrian Bde., R.F.A., Barrack Road, 
N e wcastle - on - Tyne . 

Messrs. C. Gilling and J. Reilly were elected Scrutators, and a 
ballot for the election of Fellows was held. The following were 
subsequently declared elected as Fellows : 


Brojo Kishore Banerjee, B.Sc. 

Benoy Bhusan Basu, B.Sc., M.B. 
Harilal Basu. 

George Macdonald Bennett, M.A., 
M.Sc., F.I.C. ^ 

John* William Blagden, M.A., Ph.D., 
F.I.C. 

Frederick Mason Brewer. 

Eric Sykes Brooks. 

Fred Brumfitt. 

Carlton Butler, B.Sc., A.I.C. 

Charlie Lyons Carter, M.Sc., A.I.C. 
Arthur Rockett Chadwick. 

Leslie Ash bum Dunn. 

Richard Fjsher. 

Francis Arthur Freeth, M.Sc., F.I.C. 
Alfred Duncan Gay. 

Douglas Creese Harrison, B.Sc. 
Thomas Weatherill Harrison, B.Sc., 
F.I.C. 

Henry Unwin Harrow. 

Douglas Cecil Henry, M.A. 

Herbert Hodgson. 

Eusebius Holmes, B.Sc. 

William Hurst. 

Thomas Iredale, B.Sc. 

Ethel Mary James, B.Sc. 

George Lewis Kennaby, B.Sc. 


Walter Albert Lawrance, M.A., 
Ph.D. 

Edward Ingleson Lawson. 

Arthur Cyric Percy Lunn, B.A. 
Robert Craig McDowall. 

Lingaiah Basavalingaiah Manju- 
nath, B.A. 

John Mylne Mullaly. 

Harold Edward Charles Powers, 
B.Sc. 

Akella Suryanarayana Rao, B.Sc. 
Harry Lister Riley, B.Sc. 

James Robinson, B.Sc. 

George Allan Russell, B.Sc., A.I.C. 
M. Suhramania Sastry, B.A. 

Ernest Arthur Seeley, B.Sc. 

Brian Duncan Shaw. 

Albert William Smith, B.Sc., Ph.D. 
Clarence Stott, B.Sc., A.LC. 

William Thomas, B.A., M.Sc., A.I.C. 
George Flaxman Underhay, B.Sc. 
William Andrew' Shakespeare Vardy. 
John George Walters, B.Sc. 

Arthur Frederick Watson, M.Sc., 
A.I.C. 

William Wallace Watt. 

Llywelyn Williams, B.Sc. 

Harry Alexander Wood. 


The following papers were read : 

“ On dopplerite. Studies in the composition of coaL ,, By F. V. 
Tideswell and R. V. Wheeler. 

“ Bromo-derivatives of glyoxaline.” By I. E. Balaban and 
F. L. Pyman. 
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“ The properties of ammonium nitrate. Part IV. The reciprocal 
salt-pair NH 4 N0 3 +NaCl — N^€l+NaNO s .” By E. P. 

' Perman. 

“ The reactivity of ammonia. ,, By E. C. C. Baly and H. M, 
Duncan. 

“ Photocatalysis. Part II. The photosynthesis of nitrogen com- 
pounds from nitrates and carbon dioxide.** By E. C. C. Baly, 
I. M. Heilbron, and D. P. Hudson. 


Ordinary Scientific Meeting, Thursday, May 18th, 1922, at 
8 p.m., Sir James Walker, D.Sc., F.R.S., President, in the Chair. 

Reference was made to the loss sustained by the Society, through 
death, of : 

Elected. Died. 

Adolphus Collenette March 1st, 1883. May 7th, 1922. 

The following were formally admitted Fellows of the Chemical 
Society : G. M. Bennett and J. G. Mitchell. 

Certificates were read for the first time in favour of : 

Harry Baines, B.Sc., 22, Henry Road, West Bridgford, Nottingham. 

Victor Cecil Branson, B.Sc., A.R.C.S., A.I.C., Messrs. Naparma Oilfields, 
Ltd., San Fernando, Trinidad, B.W.I. 

Albert Hassell, 47, Stanley Street, Tunstall, Stoke-on-Trent. 

Edith Annie Peach, 43, St. Gabriel’s Road, Cricklewood, N.W.2. 

Clifford Dane Thomas. B.Sc., 10, Lansdowne Place, Blackheath, S.E.10. 

The following Certificate has been authorised by the Council 
for presentation to ballot under Bye-law I (2) : 

Walter Herbert Fulweiler, B.Sc., c/o The United Gets Improvement Co., 
Philadelphia, Pa., U.S.A. 

The meeting was then adjourned and the Informal Meeting 
declared open. A selection of autograph letters from the Roscoe 
collection and of books of historical interest from the Library 
was exhibited. 


LECTURE. 

At the Ordinary Scientific Meeting to be held on Thursday, 
June 8th, 1922, at 8 p.m., in the Lecture Hall of the Institution 
of Mechanical Engineers, Storey’s Gate, S.W.l, Dr. H. H. Dale, 
C.B,E., F.R.S., will deliver his Lecture entitled : “ Chemical and 
Physiological Properties. 5 * 
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LIST OF FELLOWS, 1922. 

The Council has decided to supply the List of Fellows for 1922 
to those Fellows only who make application to the Assistant 
Secretary before August 31st, 1922. 

List of Papers received between April 7th and May 18th, 1922 : 

“ A synthesis of ^obrazilein and certain related anhydropyranol 
salts. Part II. Synthesis of iaohsematein.” By H. G. 
Crabtree and R. Robinson. 

“ Studies in catalysis. Part XVI. The inversion of sucrose by 
hydrogen ion.” By T. Moran and W. C. McC. Lewis. 

“ 2-p-Dimethylaminostyrylpyridine methiodide, a new photo- 
graphic sensitiser.” By W. H. Mills and W. J. Pope. 

“ On dopplerite. Studies in the composition of coal.” By 
F. V. Tideswell and R. V. Wheeler. 

“ Bromo-derivatives of glyoxaline,” By I. E. Balaban and F. L. 
«■ Pyman. 

“ The oxidation of hexadecane and saturated fatty acids by air 
or oxygen.” By A. H. Salway and P. N. Williams. 

“ Estimation of lead peroxide.” By C. Ramasomayajultj. 

“ Dyes derived from phenanthraquinone (naphthaflavindulines).” 
By S. C. Datta. 

“ Researches on sulphuryl chloride. Part II. A new chlorinating 
agent; preparation of poly-chloro-derivatives of benzene.” 
By 0. SlLBERRAD. 

“ The decomposition of benzyl disulphoxide.” By J. A. Smythe. 
“ The use of iron pyrites in a Friedel-Crafts’ reaction.” By J. A. 
Smythe. 

“ The properties of ammonium nitrate. Part IV. The reciprocal 
salt-pair, NH 4 N0 3 + NaCl — NH 4 C1 + NaN0 3 .” By E. P. 
Perman. 

“ The reactivity of ammonia.” By E. C. C. Baly and H. M. 
Duncan. 

“ Photocatalysis. Part II. The photosynthesis of nitrogen com- 
pounds from nitrates and carbon dioxide.” By E. C. C. 
Baly, I. M. Heilbrqn, and D. P. Hudson. 

“ Attempts to prepare red sulphide dyes. Part I.” By E. R. 
Watson and S. Dutt. 

“ Limits for the propagation of flame in vapour-air mixtures. 
Part I. Mixtures of air and one vapour at the ordinary 
temperature and pressure.” By A. G. White. 

“ Studies on hypophosphorous acid. Part IV. Its reaction with 
cupric chloride.” By A. D. Mitchell. 



“ The labile nature of the halogen atom in organic compounds* 
Part III. The absorption spectra of bromomalonic derivatives 
and nitroparaffins, and their bearing on the question of an 
oxygen-halogen linking. ,, By H. Graham and A. K. Macbeth. 

“The labile nature of the halogen atom in organic compounds. 
Part IV. The tautomeric hydrogen hypothesis and the 
removal of the halogen atom from aromatic nitro-compounds.” 
By A. K. Macbeth. 

“ The action of sulphur on cuprous chloride.” By F. W. Pinkard 
and W. Wardlaw. 

“Dyes derived from phenanthraquinone. Part I. Phenanthra- 
naphthazines. ,, By A. C. Sircar and S. B. Dijtt. 

“ Physical chemistry of the oxides of lead. Part IV. Red lead 
and lead sesquioxide.” By S. Glasstone. 

“ The sulphilimines, a new class of organic compounds containing 
quadrivalent sulphur.” By F. G. Mann and W. J. Pope. 

“ The aldehydo-salicyclic acids and their derivatives.” By E. J. 
Wayne and J. B. Cohen. 

“ The effect of an electrolyte on solutions of pure soap. Phase 
rule equilibria in the system sodium laurate-sodium chloride- 
water.” By J. W. McBain and A. J. Burnett. 

“ Investigations into the analytical chemistry of tantalum, colum- 
bium, and their mineral associates. Part III. A critical 
study of the volumetric estimation of columbium.” By W. R. 
Schoeller and E. F. Waterhouse. 

“ Mercury compounds of hydroxybenzaldehydes.” By T. A. 
Henry and T. M. Sharp. 

“ faoQuinoline and the isoquinoline-reds.” By J. E. G. Harris 
and W. J. Pope. 

“ Studies in optically active dyes. Part I. Camphoreins.” By 
B. K. f Singh, R. Rai, and R. Lal. 

“ The hydroferrocyanides and hydroferricyanides of the organic 
bases.” Part I. By W. M. Cumming. 

“ The viscosity of cellulose in cuprammonium hydroxide solution. 
Part I. The determination of the viscosity.” By R. A. 
Joyner. 

“ The oxidising and reducing properties of sulphur dioxide. Part 
IV. Mercury chlorides.” By L. M. Stewart and W. 
Wardlaw. 

“The conditions underlying the formation of unsaturated and 
cyclic compounds from halogenated open-chain derivatives. 
Part IV. Products formed from halogen derivatives of 
muconio acid. The constitution of muconic acid.” By 
J. P. C. Chandra sena and C. K. Ingold. 
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“Studies in the coumaranone series. Part II. The preparation 
of 6- and 4-chloroooumaran-2-ones and their conversion into 
4- and 2-chloroflavanols respectively and some derivatives 
of o- and p-chlorophenoxyacetic acids/’ By T. H. Minton 
and H. Stephen. 

“ The preparation of o-, m-, and p-nitrophenoxyacetic acids and 
various nitrotolyloxyacetic acids and their derivatives.” By 
T. H. Minton and H. Stephen. 

“ Some properties of hydrogen desorbed from platinum and 
palladium.” By P. Anderson. 

“ The reactivity of doubly-conjugated unsaturated ketones. 
Part III. Unsymmetrical hydroxy- and methoxy-deriv- 
atives.” By J. S. Buck and I. M. Heilbron. . 

“ Phenopyryllium salts of distyryl ketones. Part I.” By J. S. 
Buck and I. M. Heilbron. 

“ The mathematics of the dicyclic colour theory and a new theory 
of the nitrogen atom.” By J. Mom. 

Physical chemistry of the oxides of lead. Part V. The electro- 
motive behaviour of lead dioxide.” By S. Glasstone. 

“ Studies of the constitution of soap solutions. Sodium behenate 
and sodium nonylate.” M. Taylor. 

“ Studies in the anthracene series. Part II.” By E. de B. 
Barnett and J. W. Cook. 


ADDITIONS TO THE LIBRARY. 

I. Donations. 

Actualities de Chimie Contemporaine. Publics sous la 
direction de A. Haller. 1st series. Paris 1922. pp. viii + 326. 
ill. 12 fr. (Reed. 11/4/22.) 

From the Publisher : M. Gaston Doin. 
Imperial Mineral Resources Bureau. The Mineral Industry 
of the British Empire and Foreign Countries. War Period. Copper 
(1913—1919). London 1922. pp. 204. 4 s. net. (Reed. 1/5/22.) 

Gold (1913— 1919). London 1922. pp. 366. 6a.net. 

(Reed. 11/4/22.) From the Bureau. 

Purvis, John Edward, and Hodgson, Thomas Reginald. The 
chemical examination of water, sewage, foods and other substances. 
2nd edition. Cambridge 1922. pp. viii + 346. 20a. net. (Reed. 
3/5/22.) From the Syndics, Cambridge University Press. 

Staley, Ralph. Town gas manufacture : a practical intro- 
ductory treatment of the equipment and processes of an average 
gas works. London 1922. pp. xii + 108. ill. 2a. 6d. net. 
(Reed. 1/5/22.) From the Publishers : Sir Isaac Pitman & Sons. 
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II. By Purchase . 

Sainte-Claire Devtlle, ISmile. Manuel de chimie gazidre : 
m^thodes et procddes des essais et analyses en usage k Tusine 
exp&imentale de la villette de la Societe du Gaz de Paris. Paris 
1921. pp. viii +208. ill. (Reed. 2/5/22.) 

Trivelli, Adriaan Peter Herman, and Sheppard, Samuel 
Edward. The silver bromide grain of photographic emulsions. 
Rochester, N.Y. 1921. pp. 144. ill. 16«s. net. (Reed. 1/5/22.) 

Vries, Otto de. Estate rubber : its preparation, properties 
and testing. Batavia 1920. pp. xii + 650. ill. 40s. net. (Reed. 
2/5/22.) 

Willgerodt, Conrad. Die organischen Verbindungen mit 
mehrwertigem Jod. (Chemie in Einzeldarstellungen, Vol. VII.) 
Stuttgart 1914. pp. xii +266. (Reed. 2/5/22.) 

Zeitschrift fur Leder- und Gerberei-Chemie. Vol. I, etc. 
Hamburg 1921 +. ill. (Reference.) 

Zeitschrift fur PflanzeNernahrung und Dungung. A. 
Wissenschaftlicher Teil. B. Wirtschaftlich-Praktischer Teil. Vol. I, 
etc. Leipzig 1922 +. (Reference.) 


CERTIFICATES OF CANDIDATES FOR ELECTION AT 
THE BALLOT TO BE HELD AT THE ORDINARY 
SCIENTIFIC MEETING ON THURSDAY, JUNE 15th, 
1922. 


N.B. — The names of those who sign from “ General Knowledge ” 
are printed in italics. 

Baborovsk^, George, Ph.D. (Prague), Brno, Falkensteinerova, ul. 7. 
Professor in the Technical High School of Brno, Tchechoslowackia. Member 
of the Soci6t6 chimique de France, Tchechoslowack Chemical Society, 
formerly member of the American Electrochemical Society, formerly Pro- 
fessor in the University of Prague. 1900-1905 assistant, 1905-1911 lecturer 
in physical chemistry; 1911-1912 professor of physical chemistry in the Czech 
University of Prague ; since 1912 professor of physical chemistry in the Czech 
Technical High School of Brno. Publications on different physico-chemical 
and electrochemical subjects in foUowing periodicals : Bulletin of the Czech 
Acad, of Science, Zeit. f. phys. Chem ., Zeit. f. Elektrochem., Phye . Zeitachr ., 
Ohem . Listy. Books : “ Electrochemistry ” (with Prof. F. Plz&k), “ Theo- 
retical and Physical Chemistry” (1920) (boh.). (Signed hy) Gerald Druce, 
A. Simek, J. Heyrovsky, 

Bailey, Stanley John, The Braes, South Nutfield, Surrey. Student 
{Cambridge University), Natural Science Tripos, Part 1, in 1921, including 
Chemistry. (Signed by) T. Martin Lowry, Alfred Greeves, Hamilton 
McCombie, William J. Pope. 



45 


Baines, Habby, 22, Henry Rd. , West Bridgf ord, Notts. British. Research 
Student. B.Sc. (Lond.), external, 1st Class Hons, in Chemistry. Now 
engaged on research course. (Signed by) F. Stanley Kipping, S. J. Pentecost, 
F. C. Laxton. 

Belton, Frank, “ Athlone,” Bush Hill Park, Enfield. Headmaster, 
County Secondary School, Edmonton, N.9. (1) B.Sc. (London), Chemistry 

at Final Exam. (2) Studied chemistry at the Royal Technical College, 
Salford; with a short course at the Royal College of Science, London. 
(3) Head of Science Dept, and teacher of chemistry, Central Higher Grade 
School, Salford. (4) Author of text-books on physics and chemistry. 
(Signed by) B. Prentice, E. Clark, E. Green. 

Branson, Victob Cecil, Naparma Oilfields, Ltd., San Fernando, Trinidad, 
B.W.I. Analytical Chemist. A.R.C.Sc. (1st class chemistry), B.Sc. Lond. 
(1st class honours in Chemistry), A.I.C. Chemist to the Naparma Oilfields, 
Ltd., since Jan. 1920. (Signed by) L. H. Parker, James C. Philip, H. B. 
Baker. 

Cannan, Robert Keith, 4, Antrim Mansions, N.W.3. Assistant in 
Biochemistry, University College, London. Several papers in Biochemical 
Journal and Journal of Physiology. M.Sc. (Lond.) in Biochemistry. (Signed 
by) J. C. Drummond, R. H. A. Plimmer, Irvine Masson. 

Chatterjee, Bibhu Charan, Ariadah, 24, Perganas, Bengal. Research 
Scholar in Chemistry. B.Sc. (Hons, in Chemistry), 1919; M.Sc. m Chemistry, 
1921 ; first in Class I; conducted a piece of research work in organic chem. 
entitled, “On carbamic esters; chlorine as a simultaneous oxidismg and 
chlorinating agent Sir T. N. Palit Research Scholar in Chemistry, Calcutta 
University. (Signed by) P. C. R&y, R. L. Datta, J. N. Mukherjoe. 

Colborne, Robert Stanley, 57, County Road, Swindon. Research 
Student in Physical Chemistry (Imperial College, London). Student at 
Imperial College since 1919 (Oct.); A.R.C.S. (1st Class) 1921 (July); B.Sc. 
(Hons. 1st Class) 1921 (Nov.). (Signed by) H. B. Baker, M. A. Whiteley, 
James C. Philip, H. J. T. Ellingham. 

Contractor, Shiavaksha Hormasji, F.N.B.A., F.S.Sc. (Lond.), Karanjia 
Building, opp. Moos Building, Grant Rd., Bombay. Scientist, Artist and 
Craftsman. Inventor of gold mirror glasses; Permanent blotters; Sizing 
Composition, etc. Recipient of 50 gold, silver, and bronze medals, and 
hundreds of diplomas at the world’s various exhibitions. (Signed by) J. C. 
Mascarenhas, N. M. Bhathena, D. D. Kanga. 

Firth, James Brierley, 44, Lucknow Avenue, Mapperley Park, Notting- 
ham. Lecturer in Chemistry, University College, Nottingham. D.Se. 
(Mano.), M.Sc. (Dunelm), F.I.C. Author or joint-author of some sixteen 
published researches, most of which have appeared in the Journal of the 
Chemical Society. (Signed by) F. S. Kipping, Henry Stephen, J. E. Myers, 
Colin Campbell, Norman Smith, Arnold Weston. 

Fishenden, Margaret White, 19, Shepherds Hill, Highgate, N.6. 
Scientific Investigator for Fuel Research Board. 1909, B.Sc. (Manchester), 
1st Class Honours Physics ; 1919, D.Sc. Have published a number of papers 
on Meteorology (upper air) and conditions in weaving factories and spinning 
mills. Also the following ; “ The Coed Fire ” (Special Report, No. 3, of 
Fuel Research Board). “ The Efficiency of Low Temperature Coke in 
Domestic Appliances ” (Technical Paper, No. 3, of Fuel Research Board). 
(Signed by) George Beilby, Harold B. Dixon, Fremk Lee Pyman. 

Goddard, Frederick Walter, 12, College St., Winchester. Assistant 
Master, Winchester College. M. A. (Cantab.) ; 1st Class Nat. Science Tripos 
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(1st Class Chemistry, Physios, Mineralogy); 1st Class Maths. Tripos, Pt. 1. 
War Service. Five years teaching Chemistry at Win. Coll, to Scholarship 
Candidates and post scholarship. Head of Chem. Dept., Win. Coll. (Signed 
by) Llewellyn L. Garbutt, D. LI. Hammick, A. J. Berry. 

Hassell, Albert, 47, Stanley Street, Tunstall, Stoke-on-Trent. Science 
Master, Denstone College, Staffs. Chemistry Master, Denstone College, 
Staffs. I wish to obtain the Transactions so as to keep in touch with current 
chem. literature. (Signed by) Joseph West, H. V. Thompson, F. H. Clews. 

Hirst, Edmund Langley, Ainslie Villa, Largo Rd., St. Andrews. Assistant 
in Chemistry Department, University of St. Andrews. Degrees : M.A., 
B.Sc., Ph.D. Assistant in Chemistry at St. Andrews University from 
October 1920. Publication : “ The constitution of the disaccharides, Part V 
(Cellobiose),” by Walter Norman Haworth and Edmund Langley Hirst (T., 
1921, 119 , 193). (Signed by) J. C. Irvine, R. Robinson, R. C. Menzies, 
A. Killen Macbeth. 

Hoffert, Dorothea Annie, 50, Hampstead Way, London, N.W.ll. 
Research worker under the Food Investigation Board. 1910-1920, four 
years’ experience in analytical and research work on dopes and varnishes 
for aeroplanes (war work). One year, 1920-1921, student in training 
for research, Cambridge University, with grant from Scientific and Indus- 
trial Research Department. (Signed by) William J. Pope, W. H. Mills, 
Charles T. Heycock, Frances M. Hamer, Ida Smedley Maclean, J. N. Goldsmith. 

Jenkins, Wi l li a m Job, 37, Marston Road, Knowle, Bristol. Research 
Chemist. Plant chemist at H.M. Factory, Pembrey, 1915-1918. Research 
Chemist at Messrs. Nobels Ardeer Factory, 1920-1921. Research worker 
under Department of Scientific and Industrial Research, 1921-1922. (Signed 
by) Wm. Rintoul, N. Picton, R. A. Joyner, Wm. Barbour. 

Levy, Peppo Joseph, 42, Granville Gardens, Shepherds Bush, London 
W.12. Spanish. Chemist (M.F.G.) intending. I am a student at the day 
school of Chemistry of the Polytechnic and wish to follow the latest develop- 
ments in chemical science, and to use the Society’s library. (Signed by) 
Frank E. Weston, W. H. Collier, Frank Matthews. 

McCall, David, 4, Lime Street, Dundee. Head of Pharmacy Dept., 
Technical College, Dundee. Degree of B.Sc. (St. Andrews), July 1919. 
Diploma of Pharmaceutical Chemist, April 1922. Member of Pharmaceutical 
Society of Gt. Britain. Lecturer on Botany, Pharmacy, and Materia Medica. 
Head of Pharmacy Dept., Technical College, Dundee, 1919. (Signed by) 
Alex. McKenzie, John S. Lumsden, John S. W. Boyle, John Foggie, H. J. 
Plenderleith. 

Mallet, Richard Edmund Antony, “ Redford,” Ockley, Surrey. 
Research Chemist. B.A. of Oxford University. Honours degree passed 
with distinction. Now employed as chemist at the British Museum. Have 
been engaged in research work at Oxford with Prof. T. R. Merton, F.R.S. 
(Signed by) Alexander Scott, D. LI. Hammick, C. N. Hinshelwood, H. R. 
Raikes, H. Hartley. 

Norrish, Ronald George Wreyford, Emmanuel College, Cambridge, 
and 48, Kimberley Rd,, Cambridge. Research Student in Photochemistry, 
Scholar of Emmanuel College, Cambridge. Natural Sciences Tripos, Part I, 
Class I. Natural Sciences Tripos, Part II Chemistry), Class I. Paper: 
“ The Transition Elements and the Octet Theory,” Chem . News, 1922, 194, 
16-22. My reason for seeking admission is that I hope to make the study 
of Chemistry my chief occupation and interest in life. (Signed by) W. J. 
Pope, W. H. Mills, Eric K. Rideal, T. M. Lo wry . 
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Oats, John Goodrich (junr.), 3, Montpelier Terrace, Ilfracombe. Engin- 
eering Student at R. A. Lister & Co., Dursley. Also chemical student 
(private laboratory). Student of metallurgy, chemistry, and analysis ; 
holding a diploma from the International Correspondence Schools, including 
the subjects : mathematics, physics, inorganic chemistry, qualit. analysis, 
quant, analysis, and the manufacture of iron and steel. ( Signed by) F. 
Southerden, Alfred L. Grey, R. Barton, G. F. Hall, Ernest F. Hooper, Jas. 
Walker. 

Parker, Ralph Henry, “Radio House,” Wilson Rd., Smethwick, 
Staffs. Student in Electrical and Mechanical Engineering and allied subjects. 
Research Student. (1) Took the 3 years* course in physics (mechanics, heat, 
electricity, and magnetism) at the (full time) Junior Day Technical School, 
Smethwick, years 1916-1918. (2) For three years continued with part day 

classes, 2 years* evening tuition, also matriculation class in chemistry, Smeth- 
wick Municipal Tech. (3) Studying Organic Chemistry at present time (1922). 
I will endeavour to forward the interests of the Society ta the best of my 
ability and endeavour to keep abreast with modem chemical science. ( Signed 
by) Arthur Adams, Joseph Lones, J. H. Wood. 

Peach, Edith Annie, 43, St. Gabriel’s Road, Cricklewood, N.W.2. 
Student of Chemistry at University College, London. Desirous of receiving 
the Journal and of using the Library. ( Signed by) Irvine Masson, F. G. 
Donnan, J. C. Drummond. 

Platt, Claude Bernard Meister, Captain, M.B.E., R.E., Middleton 
House, Beckett Rd., Doncaster. Colliery Chemist, and Fuel Technologist. 
Two years as assistant to Prof. R. V. Wheeler, D.Sc., F.I.C., F.C.S. ; engaged 
on research on spontaneous combustion of coal, composition of coal, research 
on explosions in mines and general laboratory work at Home Office Experi- 
mental Station. 2nd year Imperial College of Science and Technology 
(interrupted by the war). During war engaged on Army Wireless Telegraphy. 
At present chemist to Doncaster Collieries Association, Ltd., and assistant 
to Hot and Deep Mines Research Committee of Dept, of Scientific and 
Industrial Research. Published in Trans. Chem. Soc. t 1913, 108 , 1713. 
M.Soc.C.I., A.M.I.Min.E. Twelve months’ experience on technical side 
of boiler practice — especially as regards fuel combustion. (Signed by) 
R. Lessing, W. Payman, R. V. Wheeler. 

Plowman, Arthur, 8, Rowantree Rd., Bycullah Park, Enfield. Research 
Student. B.Sc. (Lond.), A.R.C.S., A.I.C. ( Signed by) R. Winton West, 
G. A. R. Kon, E. H. Farmer. 

Pryde, John, 4, Gowrie St., Blackness Ave., Dundee. Research Chemist, 
St. Andrews University, N.B. Degree : B.Sc. (Pure Science). 1861 Exhibition 
Research Scholar, 1921. Publication (with J. A. Hewitt) : “Metabolism of 
Carbohydrates, Pt. I,” Biochem. J. t XIV, 3 and 4, 396. (Signed by) J. C. 
Irvine, R. Robinson, R: C. Menzies, A. Killen Macbeth. 

Quastel, Juda Hirsch, Trinity College, Cambridge. Research Student, 
Biochemical Dept., Cambridge. Obtained A.R.C.S. (Lond. First Cl.), June 
1921; elected Associate of Institute of Chemistry, June 1921; obtained 

B. Sc. Hons. (Lond. First Cl.) in October 1921. Accepted as candidate for 
Ph.D. (Cambridge). I wish to receive the Society’s publications and to 
take part in its activities. (Signed by) F. G. Hopkins, H. B. Baker, James 

C. Philip. 

Samuels, Edmond, 40, Castlereagh St., Sydney, N.S.W. Pharmaceutical 
Chemist. Chemistry course, Sydney University. Interested in preparation 
of pharmaceutical products for physicians* use. Originator of several 



48 


medicinal products. Member of Pharmaceutical Society of N.S.W. ; member 
of Millions Club, N.S.W,; member of Justices Association, N.S.W. (Signed 
by) J. Laker Macmillan, G. Spurge, Francis L. Watt. 

Smith, John Charles, 31, Bidwell Street, Wellington, N.Z. Student of 
Chemistry. B.Sc. (N.Z.) 1919-20. Thesis on “ The Condensation of Phenolic 
Substances with Basic Imino -haloids,” presented for the degree of M.Sc. 
(N.Z.), Nov. 1921. (Signed by) F. P. Worley, W. F. Short, A. H. Bowell. 

Stevenson, Ronald William, M.C., M.A., Major, Eaglehurst, Ditton 
Hill, Surbiton, Surrey. Manufacturing Chemist, Analytical and Research 
work. Director, Messrs. Stevenson and Howell, Ltd., Manufacturing 
Chemists. M.A., Cambridge (Science). (Sigyied by) Arthur Hutchinson, 
William Stevenson, Vernon J. Tilley. 

SwAiNsoy, Valerie Emeline Sophie, 21, Hungerford Rd., N.7. Secondary 
School teacher (teachmg Chemistry up to Intermediate Standard). B.Sc. 
(Hons.) Lond. in Chemistry. Demonstrator (temporary), mainly in Inorganic 
Chemistry, for two terms, at University College, Dundee (Jan.-June, 1921). 
(Signed by) H. Crompton, M. S. Crewdson, J. F. Spencer. 

Thomas, Clifford Dane, 10, Lansdowne Place, Blackheath, S.E.10. 
British. Research Chemist. Second Class Honours, B.Sc., 1920. One 
year’s research under Dr. O. L. Brady at University College, 1920-1921. 
Junior Research Assistant at Research Dept., Woolwich. (Signed by) 
Eustace E. Turner, Sydney A. Pearman, W. J. Powell. 

Vazifdar, Nowroji Jamshedji, 17, Queens Road, Opp. Charin Road 
Station, Bombay. First Assistant Chemical Analyser to Government. 

L. M. & S. Bombay. Teacher in Chemistry, Grant Medical College, Bombay. 
Chemical analyser to Govt, for Smd, Karachi, 1914-15; 1916-17. Author 
of “ Physiology of the Nervous System and Special Senses,” Coach in 
physiology for the last 15 years. ( Signed by) D. D. Kanga, M. J. Gajjar, 
K. G. Naik. 

Wigg, George William, 72nd Northumbrian Bde., R.F.A., Barrack Rd., 
Newcastle-on-Tyne. Lt., R.E.A. 4th~5th year medical student, University 
of Durham, College of Medicine. 3rd year honours chemistry student, Arm- 
strong college, Newcastle-on-Tyne. (Signed by) W. N. Haworth, Frank 

M. Irvine, D. Arthur Ruell. 


The following Certificates have been authorised by the Council for 
presentation to ballot under Bye-law I (2) : 

Hall, Robert Swainson, F.L.S., F.A.M.S., c/o Govt. Plantations Dept., 
Victoria, British Cameroons, West Africa. Supt. of agriculture to Nigerian 
Government. Three years’ training in chemistry, Waterloo Secondary 
School, Oldham, Lancs. Four years’ practical experience in agricultural 
chemistry in Portuguese Congo, S.W. Africa. Contribution to science mostly 
on mycological and agricultural matter ; see Kew Bulletin , Bull, of Imperial 
Institute, etc. (Signed by) John Taylor. 

Fulweiler, Walter Herbert, Wallingford, Pa., U.S.A. Chemical 
Engineer with The United Gas Improvement Co., Phila., Pa. B.S. in 
Chemistry, University of Pennsylvania, 1901. Chemist with Phila. Gas 
Works, 1901-1902. Chief chemist, The United Gas Improvement Co., 1913- 
1920. Chemical engineer, The United Gas Improvement Co., 1920-date. 
(Signed by) H. Jermain Creighton. 



PROCEEDINGS 


or THE 

CHEMICAL SOCIETY. 

Ordinary Scientific Meeting, Thursday, June 1st, 1922, at 8 p.m.. 
Professor T. M. Lowry, C.B.E., F.R.S., Vice-President, in the 
Chair. 

The Chairman referred to the loss sustained by the Society, 
through death, of : 

. Elected. Died. 

George Robertson Hislop Jan. 20th, 1870. May 18th, 1922. 

The following were formally admitted Fellows of the Chemical 
Society : A. D. Gay and E. A. Seeley. 

Certificates were read for the first time in favour of : 

Allin Cottrell, 3, Oxford Terrace, Edinburgh. 

Reginald William Griffiths, B.Sc., 137, Holly Road, Handsworth, Birmingham. 
John Watson Jenkin, B.Sc., A.I.C., Tregardock, St. Austell. 

Ghulam Safdar Khan, B.Sc., Veterinary College, Lahore, India. 

Hiroshi Nomura, Chemical Institute, Imperial University, Sendai, Japan. 
Harold Pickles, The Gasworks, Kildwick, Keighley. 

Stephen John Watson, B.Sc., 35, Oakfield Terrace, Gosforth, Newcastle-on- 
Tyne. 

Alexander Mitchell Williams, M.A., D.Sc., Shirley Institute, Didsbury, 
Manchester. 

The following papers were read : 

“ The reactivity of doubly-conjugated unsaturated ketones. 
Part III. Unsymmetrical hydroxy- and methoxy-derivatives. ,, 
By J. S. Buck and I. M. Heilbron. 

“ Phenopyryllium salts of distyryl ketones. Part I.” By J. S. 
Buck and I. M. Heilbron. 

"Ring-chain tautomerism. Part II. The effect of the gem- 
diethyl group on the carbon tetrahedral angle.” By S. S. 
Deshapande and J. F. Thorpe. 
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Ordinary Scientific Meeting, held in the Lecture Hall of the 
Institution of Mechanical Engineers, on Thursday, June 8th, 
1922, at 8 p.m., Professor H. E. Armstrong, LL.D., F.R.S., Vice- 
President, in the Chair. 

Dr. H. H. Dale, C.B.E., F.R.S., delivered his Lecture entitled : 
“ Chemical and Physiological Properties.” A vote of thanks to 
the Lecturer, proposed from the Chair, and seconded by Mr. Francis 
H. Carr, was carried with acclamation, and acknowledged by 
Dr. Dale. 


Ordinary Scientific Meeting, Thursday, June 15th, 1922, at 
8 p.m., Sir James Walker, D.Sc., F.R.S., President, in the Chair. 

Reference was made to the loss sustained by the Society, through 
death, of : 

Elected. Died. 

William Gowland Feb. 2nd, 1871. June 10th. 

Thomas Henry Johnson May 5th, 1921. Feb. 19th. 


The following were formally admitted Fellows of the Chemical 
Society: R. A. Fitzsimons, H.- U. Harrow, E. M. James, and 
H. L. Riley. 

Certificates were read for the first time in favour of : 

William Leslie Carter, Ellesmere, Bloxcidge Street, Langley Green, Birming- 
ham. 

Wilfred Thomas Grey Davies, B.Sc., Plas y Coed, Derllwyn Road, Tondu, 
Bridgend. 

Roy Gardner, B.Sc., Technical High School, Dunedin, New Zealand. 

John Ernest Jewell, 34, Grove End Road, St. John’s Wood, N.W. 8. 

Charles William Moorhead, 23, Newbridge Road, Bath, 

Albert Bramah Pearce Page, A.R.C.S., 27, Tanza Road, Hampstead, N.W. 3. 
Arthur Scholefield, Poulton Hey, Bromborough, Birkenhead. 

Stanley James Corrall Snedker, The Rowans, Wood Hey, Rock Ferry, Birken- 
head. 


Dr. H. M. Atkinson and Dr. P. C. Austin were elected Scrutators, 
and a ballot for the election of Fellows was held. The following 
were subsequently declared elected as Fellows : 


George Baborovsk^, Ph.D. 

Stanley John Bailey, B.A. 

Harry Baines, B.Sc. 

Frank Belton, B.Sc. 

Victor Cecil Branson, B.Sc., A.R.C.S., 
A.I.C. 

Robert Keith Cannan, M.Sc. 

Bibhu Charan Chatter jee, M.Sc. 


Robert Stanley Colbome, B.Sc., 
A.R.C.S. 

James Brierley Firth, D.Sc., F.I.C. 
Margaret White Fishenden, D.Sc. 
Walter Herbert Fulweiler, B.S. 
Frederick Walter Goddard, M.A. 
Robert Swainson Hall. 

Albert Hassell. 
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Edmund Langley Hirst, M.A., B.Sc., 
Ph.D. 

Dorothea Annie Hoffert. 

William Job Jenkins. 

Peppo Joseph Levy. 

David McCall, B.Sc. 

Bichard Edmund Antony Mallet, 
B.A. 

Ronald George Wreyford Norrish, 
B.A. 

John Goodrich Oats (Junr.). 

Ralph Henry Parker. 

Edith Annie Peach. 

Claude Bernard Meister Platt, M.B.E. 


Arthur Plowman, B.Sc,, A.R.C.S., 

A. I.C. 

John Pryde, B.Sc. 

Juda Hirsch Quastel, B.Sc., A.R.C.S. 
Edmond Samuels. 

John Charles Smith, B.Sc. 

Ronald William Stevenson, M.C., 
M.A. 

Valerie Emelina Sophie Swainson, 

B. Sc. 

Clifford Dane Thomas, B.Sc. 

Nowroji Jamshedji Vazifdar. 

George William Wigg. 


The following papers were read : 

“ Ring-chain tautomerism. Part III. The occurrence of tauto- 
merism of the three-carbon (glutaconic) type between a homo- 
cyclic compound and its unsaturated open-chain isomeride.” 
By C. K. Ingold, E. A. Perren, and J. F. Thorpe. 

*“ The tautomerism of dyads. Part I. Experiments on the detec- 
tion of tautomeric equilibria in hydrocyanic acid.” By E. H. 
Usherwood. 


LIST OF FELLOWS, 1922. 

The List of Fellows for 1922 is being prepared, and changes of 
address received after July 31st, 1922, cannot be included therein. 
Fellows whose Christian names and degrees do not appear in full 
are particularly requested to notify the Assistant Secretary. 

Owing to the heavy cost of printing, the List will be sent only 
to those Fellows who make application prior to August 31st, 1922. 


THE LIBRARY. 

The Library will be closed for Stocktaking from Monday, August 
7th, until Saturday, August 19th, 1922, inclusive. 

During the four weeks August 2 1st to September I6th the Library 
will close daily at 5 p.m. 


List of Papers received between May 19th and June 15th, 1922 : 

“ The interaction of sodium chloride and silica.” By F. H. Clews 
and H. V. Thompson. 

“Ring-chain tautomerism. Part II. The effect of the gem- 
diethyl group on the carbon tetrahedral angle.” By S. S. 
Deshapande and J. F. Thorpe. 
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“Dyes derived from saccharine. The sulphim-phthaleins .” By 

S. Datta. 

“Dyes derived from diphenyl-ketipic-dinitrile.” By S. Datta 
and N. K. Sen. 

“ Thermal expansion of gelatin gels.” By A. Taffel. 

“ The role of protective colloids in catalysis. Part II.” By 

T. Iredale. 

“ The chlorinated dialkyl sulphides.” By W. J. Pope and J. L. B. 
Smith. 

“ Gallotannin. Part XIII. The identity of digallic acid from 
gallotannin with synthetic m- digallic acid.” By M. Nieren- 
stein and C. W. Spiers. 

“ Experiments on the synthesis of the polyacetic acids of methane. 
Part VI. Conditions of formation by the cyanoacetic ester 
method of unstable methanetriacetic esters and a new synthesis 
of methanetriacetic acid.” By C. K. Ingold and E. A. Perren. 
“ Tables of average specific and atomic heat capacities of chemical 
elements in the order of the increment of the atomic weights 
and their interpretations. The law of Dulong and Petit.” 
By P. N. Tchirvinsky. 

“ The dissociation pressures of hydrated double sulphates. Part 1. 
Hydrated cupric alkali sulphates.” By R. M. Caven and 
J. Ferguson. 

“ The action of sodium sulphite on lead iodide.” By G. Singh. 
“2:3: 6-Trimethyl glucose.” By J. C. Irvine and E. S. 
Steele. 

“ Researches on the constitution of coal.” By S. R. Illingworth. 
<{ The composition of paraffin wax. Part II.” By F. Francis, 
C. M. Watkins, and R. W. Walltngton. 

“ Ring-chain tautomerism. Part III. The occurrence of tauto- 
merism of the three-carbon (glutaconic) type between a homo- 
cyclic compound and its unsaturated isomeride.” By C. K. 
Ingold, E. A. Perren, and J. F. Thorpe. 

“ Note on the effect of a magnetic field on catalysis by ions in the 
presence of a para-magnetic salt.” By W. E. Garner and D. N. 
Jackman. 

“ Reciprocal induced polarity effects in cresols and their derivatives. 
Properties of the isomeric methoxybenzyl bromides.” By A. 
Lapworth and J. B. Shoesmith. 

“ Intermetallic actions. The system aluminium-arsenic.” By 
Q. A. Mansuri. 

“ The tautomerism of dyads. Part I. Experiments in the detec- 
tion of tautomeric equilibria in hydrocyanic acid.” By E. H. 
Usherwood. 
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“The nitro-derivatives of metanitr odimethylaniline . 5 9 By A. 
Fobsteb and W. Coulson. 

“ Catalytic racemisation of optically active acid amides.” By A. 
McKenzie and I. A. Smith. 

“ The sorption of phosgene by beech wood charcoal.” By H. M. 
Bunbuby. 

“ The adsorption of' uranium-X and its isotope thorium by basic 
ferric acetate.” By A. C. Bbown. 

“ The reactions of cellulose with sodium chloride and other neutral 
salt solutions. Part I. Preliminary survey.” By H. Mastebs. 
“ The imino-aryl ethers. Part I. X-Phenylbenzimino-w-hydroxy- 
phenyl ether and the synthesis of 2 : 4-dihydroxybenzophenone.” 
By A. W. Chapman. 

“ The intermolecular condensation of methylethyl ketone in the 
presence of carbide.” By 0. Beckeb and J. F. Thobpe. 

“ The equilibrium in systems composed of water and alcohols. 

The system methyl alcohol-water. ” By N. A. Pushin and A. A. 
- Glagoleva. 

“ The equilibrium in the system dinitrobenzene-urethane.” By 
• N. A. Pushin and A. Fioletova. 

“ The chemistry of polycyclic structures in relation to their homo- 
cyclic unsaturated isomerides. Part III. Intra-annular tauto- 
merism of a-campholytic acid.” By J. P. C. Chandbasena, 
C. K. Ingold, and J. F. Thobpe. 

“ Adsorption and catalysis in Fuller’s earth.” By E. K. Rideal and 
W. Thomas. 

“ The formation and stability of spiro- compounds. Part VIII. 
The Dieckmann-Komppa reaction.” By F. Dickens, G. A. R. 
Kon, and J. F. Thobpe. 

“ The cyanine dyes. Part V. The virtual tautomerism of the 
thio-cyanines.” By W. H. Mills and W. T. K. Bbaunholtz. 


ADDITIONS TO THE LIBRARY. 

I. Donations . 

Bebnthsen, August. A textbook of organic chemistry. New 
edition, revised to date. By John Joseph Sudbobough. London 
1922. pp. xvi + 908. 12$. 6 d. net. (Reed. 16/6/22.) 

From the Publishers : Messrs. Blackie & Son. 

Bbooks, Benjamin Talbott. The chemistry of the non- 
benzenoid hydrocarbons and their simple derivatives. New 
York 1922. pp. 612. ill. $7 net. (Reed. 11/6/22.) 

From the Publishers : The Chemical Catalog Company, Inc. 
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Duclaux, Jacques. Les colloides. 2nd edition. Paris 1922. 
pp. x + 306. 10 fr. (Reed. 13/6/22.) 

From the Publishers : MM. Gauthier- Villars et Cie. 

Falk, Kaufman George. Catalytic action. New York 1922. 
pp. 172. $2*50 net. (Reed. 8/6/22.) 

From the Publishers : The Chemical Catalog Company, Inc. 

Friend, John Newton. The chemistry of combustion. London 
1922. pp. viii + 110. ill. 4 s. net. (Reed. 15/5/22.) 

From the Publishers : Messrs. Gurney & Jackson. 

Hicks, William Mitchinson. A treatise on the analysis of 
spectra : based on an essay to which the Adams prize was awarded 
in 1921. Cambridge 1922. pp. viii + 326. ill. 35s. net. (Reed. 
11/5/22.) From the Syndics, Cambridge University Press. 

Imperial Mineral Resources Bureau. Iron ore. (Summary 
of information as to the present and prospective iron-ore supplies 
of the world.) Part I. United Kingdom. London 1922. pp. 238. 
ill. 6s. net. (Reed. 7/6/22.) 

The Mineral Industry of the British Empire and Foreign 

Countries. War Period. Coal, coke, and by-products (1913 — 
1919). Part II. London 1922. pp. 160. ill. 6s. 6d. net. (Refid. 
29/5/22.) From the Bureau. 

Kempton, Percival Henry Sydney. Industrial nitrogen : the 
principles and methods of nitrogen fixation and the industrial 
applications of nitrogen products in the manufacture of explosives, 
fertilizers, dyes, etc. London 1922. pp. xii + 104. ill. 2s. 6d. 
net. (Reed. 2/6/22.) 

From the Publishers : Sir Isaac Pitman & Sons. 

Knox, Joseph. The fixation of atmospheric nitrogen. 2nd 
edition. London 1921. pp. viii + 124. ill. 4s. net. (Reed. 
15/5/22.) From the Publishers : Messrs. Gurney & Jackson. 

Laurie* Arthur Pillans. Building materials : an introduction 
to the study of the principal materials used in building construction. 
Edinburgh 1922. pp. viii + 188. ill. 6s. net. (Reed. 15/5/22.) 

From the Publishers : Messrs. Oliver & Boyd. 

Plimmer, Violet G., and Plimmer, Robert Henry Aders. 
Vitamins and the choice of food. London 1922. pp. xii + 164. 
ill. 7s. 6 d. net. (Reed. 22/5/22.) 

From the Publishers : Messrs. Longmans, Green & Co. 

Shreve, Randolph Norris, Watson, Warren N., and Willis, 
A. R. Dyes classified by intermediates. Dyes tabularly arranged 
under each intermediate, with statistical and other data for both 
dyes and intermediates. Glossary of dye and intermediate names 
alphabetically arranged. New York 1922. pp. ii + 632. $10 net. 
(Reed. 31/5/22.) 

From the Publishers : The Chemical Catalog Company, Inc. 
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Stewart, Alfred Walter. Some physico-chemical themes. 
London 1922. pp. xii + 420. ill. (Reference.) 21 5 . net. 

From the Publishers : Messrs. Longmans, Green & Co. 

II. By Purchase. 

Btjdowski, I. Die Naphthensauren. Berlin 1922. pp. vi + 
116. ill. (Reed. 31/5/22.) 

Fodor, Andor. Das Fermentproblem. Dresden 1922. pp. 
x + 280. Ul. (Reed. 23/5/22.) 

Fuchs, Walter. Der gegenwartige Stand des Garungsproblems. 
(Sammlung, Vol. XXVII.) Stuttgart 1922. (Reference.) 

Glazebrook, Sir Richard. [Editor.] A dictionary of applied 
physics. Vol. I., etc. London 1922 +. ill. (Reference.) 

Guillet, L£on, and Porte vin, Albert. An introduction to 
the study of metallography and macrography. Translated by 
Leonard Taryener. London 1922. pp. xvi + 290. ill. 305. 
net. (Reed. 13/6/22.) 

Keghel, Maurice de. Les encres, les cirages, les colles et leur 
preparation. Paris 1922. pp. 384. ill. (Reed. 10/6/22.) 

Lewkowitsch, Julius. Chemical technology and analysis of 
oils, fats, and waxes. 6th edition, revised by George H. War- 
burton. Vol. II. London 1922. pp. xii + 960. ill. 425. net. 
(Reed. 25/5/22.) 

Mann, John Dixon. Forensic medicine and toxicology. 6th 
edition. Revised by William A. Brend. London 1922. pp. 
xii + 574. ill. 305. net. (Reed. 13/6/22.) 

Procter, Henry Richardson. The principles of leather manu- 
facture. 2nd edition. London 1922. pp. viii + 688. ill. 325. 
net. (Reed. 13/6/22.) 

Revue de Metallurgie. Fondee avec concours de la Societo 
d ’ Encouragement pour l’lndustrie Nationale, du Comite des Forges 
de France et de different^ etablissements industriels. Vol. 16, etc. 
Paris 1919 +. (Reference.) 

Tutton, Alfred Edwin Howard. Crystallography and prac- 
tical crystal measurement. 2 vols. [2nd edition.] London 1922. 
pp. xviii + 746 + xiv, viii + 747 to 1446. ill. £5 net. (Reed. 
13/6/22.) 

Valenta, Eduard. Photographische Chemie und Chemikalien- 
kunde mit Beriicksichtigung der Bediirfnisse der graphischen Druck- 
gewerbe. Part I. Anorganische Chemie. 2nd edition. Halle 
(Saale) 1921. pp. xvi + 282. ill. (Reed. 31/5/22.) 

Zerr, Georg, and Rubencamp, Rob. Handbuch der Farben- 
fabrikation. 3rd edition. Berlin 1922. pp. xvi + 908. ill. 
(Reed. 23 / 5 / 22 .) 
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III. Pamphlets. 

* 

Bailey, E. H.J3. A dietary study of some Kansas institutions 
under the control of the State Board of Health. Lawrence, Kansas 
1921. pp. 70. 

British Cotton Industry Research Association. The Shirley 
Institute. [Didsbury] 1922. pp. 22. ill. 

Canadian Institute of Chemistry. [History, etc.] Montreal 
[1922]. pp. 56. ill. 

Institute of Chemistry of Great Britain and Ireland. 
Lecture on chemists and the patent laws. By Horatio Ballan- 
tynb. London 1922. pp. 31. 

Mom, James. Colour and chemical constitution. Part XIII. 
The calculation of the colour of the monocyclic dyes. Part XIV. 
The calculation of the colour of the dicyclie dyes. (From the 
Trans . Boy . Soc. 8. Africa , 1921, 10.) 

Scientific and Industrial Research, Department of. 
Bulletin No. 6. On the electro-deposition of iron. With an 
appendix containing a bibliography on the subject. By William 
Earl Hughes. London 1922. pp. iv + 50. ill. 

Deterioration of structures of timber, metal, and concrete 

exposed to the action of sea- water. Second (interim) report of the 
Committee of the Institution of Civil Engineers. Edited by P. M. 
Crosthwaite and Gilbert R. Redgrave. London 1922. pp. 57, 



PROCEEDINGS 


OF THE 

CHEMICAL SOCIETY. 

Ordinary Scientific Meeting, Thursday, October 5th, 1922, at 
8 p.m., Sir James Walker, D.Sc., F.R.S., President, in the Chair. 

Reference was made to the loss sustained by the Society, through 
death, of the following Fellows : 



Elected. 

Died. 

Frederick Bedford 

. June 20th, 1901. 

July 13th. 

Frederick Douglas Brown 

. Mar. 20th, 1876. 

Aug. 2nd. 

William Kellner 

. Max. 19th, 1874. 

Sep. 12th. 

George William MacDonald 

. Dec. 6th, 1894. 

Aug. 7th. 

Alfred Ernest Moore 

June 17th, 1903. 

Mar. 1st. 

Arthur Faraday Price 

. May 4th, 1882. 

Mar. 17th. 

Alexander Smith 

April 17th, 1890. 

Sep. 8th. 

Lionel William Stansell 

. Feb. 3rd, 1887. 

May 22nd. 

James Stenhouse 

May 5th, 1892. 

Mar. 18 th. 

Matthew Carrington Sykes 

. Feb. 19th, 1891. 

Aug. 25th. 

Jokichi Takamin6 

. Feb. 3rd, 1887. 

July 22nd. 

Stanley Goulden Thompson . . 

. May 1st, 1919. 

Feb. 23rd. 

James Waterhouse 

. Feb. 7th, 1901. 

Sep. 28th. 


In announcing the resignation of Dr. M. O. Forster from the 
office of Treasurer, the President referred to the many valuable 
services Dr. Forster had rendered to the Society during the past 
twenty years. His resignation was received with profound regret* 
and his presence at the meetings would be greatly missed, and 
the President wished him, in the name of the Society, every success 
in the important work he was about to undertake as Director 
of the Institute of Science at Bangalore. Dr. Forster briefly 
responded. 

It was stated that the Council had nominated Professor J. F. 
Thorpe, C.B.E., F.R.S., to fill the office of Treasurer until the 
date of the next Annual General Meeting, and that Dr. J. T. Hewitt, 
F.R.S., had been nominated to fill, for the same period, the vacancy 
amongst the Vice-Presidents caused by Professor Thorpe’s 
appointment. 
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The President farther announced that some time ago the 
American Chemical Society submitted to the Council certain 
proposals according to which we should be associated with them 
in the future conduct and control of the Journal of Physical 
Chemistry . Advantage was taken of the recent presence in this 
country of Dr. Parsons, Secretary of the American Chemical Society* 
to carry through the negotiations. The Council has to report, that 
a satisfactory issue has been reached, the scheme having been 
widened to admit of the association of the Faraday Society with 
the enterprise. From some future date, probably January 1924, 
the Journal of Physical Chemistry will be accordingly issued 
under the auspices of the American Chemical Society, the Chemical 
Society, and the Faraday Society. The editorial board will consist 
of four American and four British representatives, together with 
an Editor-in-Chief appointed by these eight. 

The following were formally admitted Fellows of the Chemical 
Society : J. P. Levy, F. M. Brewer, V. E. S. Swainson, and R. S. 
Colbome. 

Certificates were read for the first time in favour of : 

Robert Allanson, 10, Grosvenor Drive, New Brighton, Wallasey. 

Thomas Cuthbert Allchin, M.B.E., E. C. Powder Co., Ltd., Longfield, Kent. 
James Wilson Armit, M.A., The Manse, Monikie, Dundee. 

Menghraj Choithram Bathija, B.A., Fitzwilliam Hall, Cambridge. 

Donald Charles Broome, Disgwylfa, Penmaenmawr, Carnarvonshire. 

Walter Ferguson Buist, B.Sc., 24, New Hall Lane, Clubmoor, Liverpool. 
Stanley Robert Bult, 63, Addiscombe Road, Croydon. 

Arthur Josiah Burford, 419, Edgware Road, Maida Vale, W. 2. 

Katragadda Seshachalam Choudary, M.A., M.Sc., 71, Coral Merchant Street, 
George Town, Madras, India. 

Elliott Martin Christie, M.Sc., 37, Lynwood Avenue, Dunedin, New Zealand. 
Frederick Stanley Clarke, 64, Golders Manor Drive, N.W. 11. 

Sydney George Cavigan, 22, Walker Street, Burton-on*Trent. 

Edward Dance, B.Sc., Castle Inn, Sandal, Wakefield. 

* Milton Dewhurst, B.Sc., A.I.C., 1280, Warwick Road, Acocks Green* 
Birmingham. 

Samuel Frederick Ford, 66, Abbotts Road, SouthaU. 

John Masson Gulland, B.Sc., 11, Chester Street, Edinburgh. 

Herbert Haigh, B.Sc., 211, Park Road, Barnsley. 

Thomas Edward Hubbard, 9, Cunliffe Street, Pendleton, Manchester. 

James Ernest Humphries, B.A., M.Sc., 29, St. John’s Road, Newport, Mon. 
John Huntley, The Villa, Burst wick, nr. Hull. 

Sydney Alfred Hurren, M.C., 39, Upper Marylebone Street, W. 1. 

Habib Iskander, Heliopolis, Cairo, Egypt. 

Edgar Jones, 167, Upper Dale Road, Derby. 

Jan Kali?, D.Chexn,, Nieuwe Frinsengraoht 126, Amsterdam. 

Shankar Nath Kapur, B.Sc., 11, George Square, Edinburgh. 

William Dawson Lloyd, 42, Tavistock Road, Westboume Park, W. 11. 

Philip Patrick Lynch, B.Sc., Church Street, Timaru, New Zealand. 
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Francis Geoffrey Macalpine, B.Sc., Broad Oak, Accrington. 

Frederick Henry McDowall, M.Sc., Knox College, Dunedin, New Zealand. 
Kenneth McKenzie, Endrik, Hamilton Road, Cambuslang, Glasgow. 
Archibald Roy Hamfnond Martin, B.A., 8, Kingsland Road, Worthing. 

Dina Nath, c/o P. Lai, Esq., Vakil, Jullundhur City, Punjab, India. 

Torkild Haastrup Nielsen, B.Sc., Siam Cement Co., Ltd., Bangsae, Siam. 
Hidejiro Nishikawa, 3, Hachimancho, Asakusa, Tokyo, Japan. 

Joseph Edwards Pooley, 1, Margaretting Road, Manor Park, E. 12. 
Nagendra Prasad, M.Sc., Ranchi, Behar & Orissa, India. 

Edmund Brydges Rudhall Prideaux, M.A., D.Sc., F.I.C., 6, Arboretum 
Street, Nottingham. 

James Robert Pound, M.Sc., 001a, Dana Street, Ballarat, Victoria, Australia. 
Alfred Norman Douglas Pullen, The Larches, Greenham Common, Newbury. 
Thomas Abraham Robertson, Sassafras, Rickard Road, Bankstown, N.S.W. 
Burke Rushworth, 4, West Park Terrace, Healey, Batley, Yorks. 

Gopol Singh, M.Sc., The Brij, Gawalmaudi, Lahore, India. 

George Victor Smith, A.R.C.S., Westleigh, Eggington Road, Wollaston, 
Wellingborough. 

Francis Wilbert Stoyle, M.Sc., 37, Kansas Avenue, Belfast. 

Leslie Stuart Theobald, A.R.C.S., 3, Ennisraore Avenue, Chiswick, W. 4. 
William Thompson, B.Sc., Ravensworth, Cockton Hill, Bishop Auckland. 
Laurence Barnett Timmis, M.Sc.Tech., A.I.C., 19, Trinity Marsh Lane, 
Waltham Cross. I 

Richard Truszkowski, B.Sc., Koszykowa 21, m-3, Warsaw, Poland. 

Humphrey Terence Viney, B.Sc., Bramerton, Blakebrook, Kidderminster. 
Eric Richard Boraman Woodward, B.Sc., The Vicarage, Heme Bay, Kent. 
William James TJglow Woolcock, C.B.E., M.P., 100, Piccadilly, W. 1. 

The following papers were read : 

“ Cupric tetrammine nitrite and the corrosion of copper by 
aqueous solutions of ammonia and of ammonium nitrate.” 
By H. Bassett and R. G. Durrant. 

“ The additive formation of four-membered rings. Part I. The 
synthesis and resolution of some derivatives of 1 : 3-diazidine.” 
By C. K. Ingold and H. A. Piggott. 

“ Rates of reduction of nitro-groups by hydrogen in the presence 
of colloidal palladium, especially of nitrotoluene isomerides.” 
By W. H. Patterson. 

“ A determination of the relative proportions of the isomerides 
in nitrotoluene or toluidine.” By W. H. Patterson. 


Ordinary Scientific Meeting, Thursday, October 19th, 1922, at 
8 p.m. Professor H. E. Armstrong, LL.D., F.R.S., Vice-President, 
in the Chair. 

Reference was made to the loss sustained by the Society, through 
death, of : 

Elected. Died. 

June 20th, 1908, Sept. 14th, 1922. 
Feb. 15th, 1894. Oct. 2nd, 1922. 


Frederick Thomas Harry 

Edmond Herbert Grove-Hills 



Mr. C. D. Thomas was formally admitted a Fellow of the Chemical 
Society. 

Certificates were read for the first time in favour of : 

Leslie Bains, B.A., B.Sc., A.I.C., 5, Carlton Road, Stroud Green, N. 4. 
George Joseph Burrows, B.Sc., Chemical Department, The University, 
Sydney, N.S.W. 

John Hardwick Long Champion, B.Sc., 41, Triangle West, Clifton, Bristol. 
Norman Evers, B.Sc., F.I.C., The Cottage, Salisbury Avenue, Cheam, Sutton. 
Joshua William Farmery, M.A., A.I.C., 56, Sheen Road, Richmond, Surrey. 
Philip Henry Gifford, B.Sc., Boys’ High School, Salisbury, Rhodesia. 

Joseph Keith Matthews, M.A., Cedric House, Rainhill, Liverpool. 

John Ewart Moss, M.Sc., 298, Franklin Road, Kings Norton, Birmingham. 
Harry Ward, M.Sc., A.I.C., 28, Commercial Street, E. 1. 

The following papers were read : 

“ The polarity of double bonds. An extension of the theories of 
Lapworth and Robinson.” By T. M. Lowry. 

“ The theories of polarity in organic compounds.” By J. Kenner. 
“ A model to illustrate the orbits of the electrons above the carbon 
atom.” By W. E. Garner. 


NOTICES. 

The next Ordinary Scientific Meeting takes place on November 
2nd, at 8 p.m., and an Informal Meeting will be held on November 
16th, after the conclusion of the formal business of the Ordinary 
Scientific Meeting at 8 p.m. 


RESEARCH FUND. 

A meeting of the Research Fund Committee will be held in 
December next. Application for Grants, to be made on forms ob- 
tainable from the Assistant Secretary, Chemical Society, Burlington 
House, W. 1, must be received on or before Friday, December 1st, 
1922. 

All persons who received Grants in December, 1921, or December 
of any previous year, whose accounts have not been closed 
by the Council, are reminded that reports must be returned by 
December 1st. 


COLLECTIVE INDEX, VOL. VI (1913-1922). 

Volume VI of the Collective Index will be published in two 
parts. Part I (Index to Authors) will be issued in 1923 and Part II 
(Index to Subjects) in 1924. 
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Hie price to Fellows who apply before Christmas Day , 1922, is 
£2 17s. post free. A remittance, made payable to Mr. S. E. Carr, 
must accompany the application in each case and should be sent 
to the Assistant Secretary, Chemical Society, Burlington House, 
W. 1. The price to Fellows who apply after December 25th, 1922, 
will be £3 7s. 

Arrangements have been made by which cases in blue or maroon 
cloth for binding this Index in three volumes (Authors Index 1 vol. 
and Subject Index, 2 vols.) will be supplied for the sum of Seven 
Shillings. The binding will involve an additional charge of 2s. 3 d. 
per volume. The total cost, therefore, of binding the Index in 
cloth will be 13s. 9 d. 

Fellows desiring to avail themselves of this offer should apply 
to Messrs. Gurney & Jackson, 33, Paternoster Row, London, 
E.C. 4, and also inform the Assistant Secretary, so that the necessary 
instructions may be given for the Index to be posted direct to the 
Publishers. 


RUSSIAN FUND. 

♦ 

A further appeal has been issued on behalf of Russian Men of 
Science. In addition to donations of money to be devoted to 
purchasing requisite articles, gifts of clothing (which, if used, 
must be in good condition) and recent chemical literature will be 
welcome. 

The Chemical Society will act as the receiving depot, and cheques 
(made payable to Mr. S. E. Carr and crossed “ Russian Fund ”), 
together with parcels of clothing, boots, books, etc., should be 
addressed to the Assistant Secretary, Chemical Society, Burlington 
House, W. 1. 


List of Papers received between June 16th and October 19th, 
1922 : 

“ Experiments on the synthesis of the polyacetic acids of methane. 
Part VII. The preparation of methylidenetriacetic acid and 
of methanetetra-acetic acid.” By C. K. Ingold and L. C. 
Nickolls. 

“ An instance illustrating the effect of attached groups on the ease 
of formation of the cycZopentanone ring.” By J. P. C. Chan- 
drasena and C. K. Ingold. 

“ The formation and stability of spiro-compounds. Part IX. 
The influence on stability of groups of high molecular weight.” 
By S. F. Birch and J. F. Thorpe. 
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“ The viscosity of cellulose. Part II. The lowering of the viscosity 
of cellulose by various reagents.” By R. A. Joyner. 

“ The constitution of polysaccharides. Part V. The yield of 
glucose from cotton cellulose.” By J. C. Irvine and E. L. 
Hirst. 

“ The action of solvents on coal. Part I.” By S. R. Illingworth. 

“ Studies in the glucosides. Part I. The constitution of indican.” 
By A. K. Macbeth and J. Pryde. 

“ The alkylhydrazones.” By 0. L. Brady and G. P. McHugh. 

“ The formation of bromine derivatives of carbon without the 
production of hydrogen bromide.” By B. M. Gupta and 
J. F. Thorpe. 

“ Limits for the propagation of flame at various temperatures in 
mixtures of ammonia with air and oxygen.” By A. G. White. 

“ The molecular scattering of light in normal pentane.” By 
R. Venkateswaran. 

“ Preparation and reactions of stannous oxide and stannous 
hydroxides.” By F. W. Bury and J. R. Partington. 

“ Investigation of antimony metal from different sources. Indi- 
cation of isotopes.” By S. D. Muzaffar. 

“ The catalytic decomposition of formic acid on surfaces of 
platinum and silver.” By H. C. Tingey and C. N. Hinshel- 
wood. 

“ Inorganic complex salts. Crystallographic and optical study. 
Part I.” By I. E. Knaggs. 

“ The formation of derivatives of tetrahydronaphthalene from 
y-phenyl fatty acids. Part II.” By A. Stevenson and 
J. F. Thorpe. 

“ N - Oximino- ethers . Part II. A- Aryl ethers of 2:4- and 2 : 6- 
dinitrobenzaldoxime.” By F. Barrow, E. D. Griffiths, 
and E. Bloom. 

“ The nitro- and amino-derivatives of o- and p-methoxybenzoic 
add and of a- and (3-methoxynaphthoic acid.” By V. 
Froelicher and J. B. Cohen. 

“ The addition of ethyl sodiocyanoacetate and ethyl sodiomalonate • 
to ethyl muconate.” By E. H. Farmer. 

“ A synthesis of pyrylium salts of anthocyanidin type.” By 
D. D. Pratt and R. Robinson. 

“ The action of sodium methoxide and its homologues on benzo- 
phenone chloride and benzylidene chloride. Part III.” By 
J. E. Mackenzie. 

“ On diacetylacetone.” By J. N, Collie and A. A. B. Reilly. 

“ The explosion of acetylene and nitrogen. Part II.” By W. E. 
Garner and K. Matsuno. 
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“ The applicability of a linear poisoning law to the catalytic 
decomposition of hydrogen peroxide.” By E. B- Maxted. 

“ Molecular weights in alcoholic solutions from the elevation of 
the flash point.” By R. Wright. 

■“ Selective solubility shown by aqueous alcohol when acting as a 
solvent.” By R. Wright. 

“ Attempts to prepare red sulphide dyes. Part II. Mercaptan 
derivatives of azo-dyes.” By E. R. Watson and S. Dutt. 

The isolation of muscarine, the potent principle of Amanita 
muacaria.” By H. King. 

“ Researches on residual affinity and co-ordination. Part IX. 
Cobaltammine salts of the nitro-dyes.” By G. T. Morgan 
and H. J. S. King. 

■“ The mobility of symmetrical triad systems. Part I. The con- 
ditions which confer mobility on symmetrical open-chain 
systems terminated by phenyl groups.” By C. K. Ingold 
and H. A. Piggott. 

“ Cevadine. Part I.” By A. K. Macbeth and R. Robinson. 

Cyclic addition. Part I. The occurrence and reversibility of 
.reactions in which cyclic structures are formed by the direct 
union of unsaturated linkages. Part II. The reaction between 
azomethines.” By C. K. Ingold and H. A. Piggott. 

■“ t'soPropylstannonic acid and some of its derivatives.” By 
J. G. F. Deuce. 

“ Syntheses of alkylidenecyanoaeetic acids and of substituted 
succinic acids. Part I. Acids containing aromatic residues.” 
By A. Lapworth and J. A. McRae. 

“ On crystalline glucose-ammonia and isoglucosamine.” By A. R. 
Ling and D. R. Nanji. 

<< The autoreduction of sulphurous acid.” By G. M. Bennett. 

■“ Researches on the conditions of formation of rings attached to 
the o-, m-, and ^-positions of the benzene nucleus. Part I. 
The action of sodium on o-phenylenediacetic ester/’ By 
W. H. Perkin and A. F. Titley. 

“ A method for the preparation of a JJ^- trialky lated glutaric acids.” 
By G. A. R. Kon and J. F. Thorpe. 

“ The bromine compounds of* phenanthrene. Part II.” By H. 
Henstock. 

“ The solubility of phenanthrene in various organic solvents.” 
By H. Henstock. 

“ The sorption of liquids by charcoal.” By J. Driver and J. B. 
Firth. 

The equilibria in aqueous solutions of the alkali metal bisulphites.” 
By E. C. C. Baly and R. A. Bailey. 
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"Studies in the anthracene series. Part III.” By E. de B. 

Barnett, J. W. Cook, and H. H. Grainger. 

" The solubilities of the alkaline formates and acetates in water.” 

By N. V. Sidgwick and J. A. H. R. Gentle. 

" The solubility of the alkaline salts of benzoic and the hydroxy- 
benzoic acids in water.” By N. V. Sidgwick and E. K. 
Ewbank. 

" The mechanism of the formation of benzoylbenzoin by treatment 
of benzoylmandelonitrile with an alcoholic solution of sodium 
ethoxide.” By H. Greene and R. Robinson. 

"The oxime of mesoxamide (isonitrosomalonamide) and some 
allied compounds. Part IV. The ethers of iaonitrosomalon- 
anilide, and isomtrosomalondimethylamide, and isonitroso- 
malondibenzylamide.” By A. G. Rendall and M. A. White- 
ley. 

" Researches on residual affinity and co-ordination. Part X. 
Salicylatotetramminocobaltic salts and the constitution of 
oxonium compounds.” By G. T. Morgan and J. D. Main Smith. 
" The cyanine dyes. Part VI. Dyes containing a quinoline and 
a benzothiazole nucleus. The thioisocyanines.” By W. T. K. 
Braunholtz and W. H. Mills. 

" The isomerism of the oximes. Part X. Cinnam- and nitro- 
cinnam-aldoximes.” By 0. L. Brady and C. D. Thomas. 
"The problem of substitution in the benzene nucleus and the 
Thomson-Lewis-Langmuir theory of co-valence.” By R. 
Fraser and J. E. Humphries. 

" The constitution of soap solutions. Cetylsulphonic acid and 
other sulphonates.” By M. H. Norris. 

" Physical chemistry of the oxides of lead. Part VI. The anodic 
* behaviour of lead and lead peroxide.” By S. Glasstone. 

" Use of paraformaldehyde (gaseous formaldehyde) and paraldehyde 
(gaseous acetaldehyde) in the synthesis of alcohols.” By 
C. E. Wood and F. Scarf. 

" Rotatory dispersion of the esters of lactic acid. Normal esters. 

Part I.” By C. E. Wood, J. E. Such, and F. Scarf. 

" The solubility and volatility of 1:3: 5-dinitrophenol.” By 
N. V. Sidgwick and T. W. J. Taylor. 

" The labile nature of the halogen atom in organic compounds. 
Part V. The action of hydrazine on the halogen derivatives 
of some esters and cycZohexanes.” By E. L. Hirst and A. K. 
Macbeth. 

" Esters of the hydroxyalkylarylamines. Part I. Acid sulphuric 
esters of the simple monohydroxyethylarylamines.” By K. H. 
Saunders. 



“ Harmine and harmaline. Part VI. The synthesis of n-methyl- 
tetrahydroharmine and the constitution of harmaline and of 
the alkylated harmines. ,, By W. 0. Kebmack, W. H. Pebkin,. 
and R. Robinson. 

“ Note on the decomposition of the dithiocarbazinates.” By S. M. 
Losanitch. 

“ The interaction of aldehydes and ketones with thiocarbamides 
in the presence of acids. Part II.” By J. Taylob. 

“ The preparation of methylguanidine, and of P(3-dimethylguanidin& 
by the interaction of dicyanodiamide, and methylammonium 
and dimethylammonium chlorides respectively.” By E. A. 
Webneb and J. Bell. 

“ Adsorption and catalysis in Fuller’s earth.” By E. K. Rideal 
and W. Thomas. 

“ Quantitative reduction by hydriodic acid of halogenated malonyl 
derivatives. Part II. The s.-tetra-substituted amides of 
bromo- and chloro-malonic acid.” By R. W. West. 

“ Amylases of the cereal grains — the ‘ insoluble ’ amylase of 
barley.” By J. L. Bakeb and H. F. E. Hulton. 

“ Reactivity of hydrogen atoms in methylene groups.” By T. H. 
Reade. 

“ The condensation of the aromatic o-amino-sulphonic acids with 
isocyanic acid.” By J. R. Scott and J. B. Cohen. 

“ Monothioethylene glycol.” By G. M. Bennett. 

“ The p-chlorovinylarsines.” By F. G. Mann and W. J. 
Pope. 

“ Piperitone. Part IV. The interaction of dZ-piperitone and 
semicarbazide, and the isolation of pure dZ-piperitone.” By 
J. Read and H. G. Smith. 

“ The chlorination and bromination of the toluic acids and the 
preparation of the phthalaldehydic acids.” By W. Davies 
and W. H. Pebkin. 

“ The isomerism of metallic oxides. Part I. Lead monoxide.” 
By M. P. Applebey and R. D. Reid. 

“ The action of the chlorides of phosphorous on chlorodimethyl- 
dihydroresorcin.” By L. E. Hinkel and W. D. Williams. 

“ On the movements of explosion waves in tubes of different 
shapes.” By C. Campbell. 

“ The chlorination of benzoyl chloride.” By E. Hope and G. C* 
Riley. 

“ Ethyl a-cyano- p-methyl glutaconate and its methyl homologues.” 
By E. Hope. 

“ The addition of hydrogen cyanide to derivatives of glutaconio 
acid. Part I, The addition of hydrogen cyanide to ethyl- a- 
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cyano-P-methyl glutaconate and its homologues.” By E. Hops 
and W. Sheldon. 

“ The velocity' of reaction in mixed solvents. Part III. The influence 
of temperature on the velocity of saponification of esters.” 
By H. McCombie, H. A. Scarborough, and E. H. Settle. 
** The action of ferrous chloride on some organic hydrochlorides.” 
By W. M. Cumming. 

^ The form of the vapour-pressure curve at high temperature. 
<K^(part I. The curve for lead.” By C. K. Ingold. 

44 The optical rotations of the sugars.” By J. G. Maltby. 

“ Heteromorphism of calcium sulphate. Alabaster and its syn- 
thesis.” By M. Copisarow. 

Heteromorphism of calcium carbonate. Marble : synthetic and 
metamorphic.” By M. Copisarow. 

Researches on residual affinity and co-ordination. Part IX. 
Interaction of selenium tetrachloride and p -diketones.” By 
G. T. Morgan, H. D. K. Drew, and T. V. Barker. 

44 The ignition of gases. Part II. Ignition by a heated surface. 
Mixtures of methane and air.” By W. Mason and R. V. 
Wheeler. 

44 On the interchange of alcohol radicles in esters. Part II.” By 
A. Shimomura and J. B. Cohen. 

44 Note on the reduction of thorium oxide by metallic tungsten.” 
The Research Staff of the General Electric Co., Ltd., 
London (C. J. Smithells). 

“ y-Methylfructoside.” By R. C. Menzies. 

44 The ultrafiltration of soap solutions : sodium oleate and potassium 
laurate.” By J. W. McBain and W. J. Jenkins. 

44 Some new derivatives of methylstannonic acid; their bearing 
upon its constitution.” By H. Lambourne. 

44 Note on- the hydrolysis of pp'-dichloroethyl sulphide. Part I. 
Synthesis of divinyl sulphide and the preparation of a non- 
vesicant isomer of pp'-dichloroethyl sulphide.” By S. H. 
Bales and S. A. Nickelson. 

44 The quaternary salts of quinaldinic acid.” By W. H. Mills and 
F. M. Hamer. 

44 A modified methyl-orange indicator.” By K. C. D. Hickman 
and R. P. Linstead. 

44 The labile nature of the halogen atom in organic compounds. 
Part VI. The action of titanous chloride and of ammonia on 
representative halogen compounds.” By I. A. Black, E. L. 
Hirst, and A. K. Macbeth. 

44 The interaction of aniline and acrolein.” By F. G. Mann. 

44 j?-Dithiobenzoic acid.” By S. Smiles and D. C. Harrison. 



67 


4 ‘ The reversibility of the reaction between nitrogen, carbon, .and 
sodium carbonate.” By C. K. Ingold and D. Wilson. 

“ Limits for the propagation of flame in vapour-air mixtures. 
Part II. Mixtures of more than one vapour and air at the 
ordinary temperature and pressure.” By A. 6. White. 

“ The constitution of carbamides. Part XIV. The deoomposi* 
tion of urea by sodium hypobromite in alkaline solution, and 
an improved procedure for the estimation of urea by this 
means.” By E. A. Werner. '^JJgp 

The system chromium trioxide-sulphur trioxide-water.” By 
L. F. Gilbert, H. Buckley, and I. Masson. 

<l The constitution of acetone derivatives of glucose and fructose.” 

By J. C. Irvine and J. Patterson. 

“ The formation and properties of dithio-ketones (R 2 C1S!S) and 
dithio-ether (R^SIS). Part III.” By K. G. Naik and M. D. 
Avasare. 

The constitution of the terpene present in the essential oil from 
Andropogon Jwaramum, Jones.” By J. L. Simonsen. 

“ The action of bromine water on indene.” By J. Bead and E. 
Hurst. 

“ Note on the dilution of ethylenebromohydrin with water.” By 
J. Read and G. J. Burrows. 

“ The solubilities of the aldehydo-benzoic acids.” By N. V. 
Sidgwick and H. Clayton. 

“ The solubility of the chlorophenols.” By N. V. Sidgwick and 
S. L. Turner. 

“ The resolution of tropic acid and the stereochemical configuration 
of the cinchona alkaloids.” By H. King and A. D. Parker. 

“ The methylation of xylose.” By E. L. Hirst and A. Cakruthers. 
“ The specific heats of gases with special reference to hydrogen.” 
By C. K. Ingold and E. H. Usherwood. 

Purification of methyl alcohol by means of sodium hypochlorite.” 
By R. C. Menzies. 

Cupric tetrammine nitrite and the corrosion of t copper by aqueous 
solutions of ammonia and of ammonium nitrate.” By H. 
Bassett and R. G. Durrant. 

“ The speed of the uniform movement of flame in mixtures of the 
paraffins with air.” By W. Mason. 

Mutarotation and pseudo-mutarotation in the glucosamine series.” 
By J. C. Irvine and J. C. Earl. 

Salicylidene derivatives of d-glucosamine.” By J. C. Irvine and 
J. C. Earl. 

Perhalides of the phenyltrimethylammonium series.” By H. 
McCombib and T. H. Reads. 



44 Note oil the preparation of the sodium and potassium derivatives 
of phthalimide.” By D. L. Hammick and G. H. Locket. 

“ The additive formation of four-membered rings. Part I. The 
synthesis and resolution of some derivatives of tetrahydro- 
1 : 3-diazine.” By C. K. Ingold and H. A. Piggott. 

“ Derivatives of dithiophenyl-benzene. ’ ’ By S. Smiles and H. 
Graham. 

“ The products of fermentation of cellulose.” By H. Langwell. 

“The labile nature of the halogen atom in organic compounds. 
Part VII. The absorption spectra of the halogen derivatives 
of some cyclic compounds and their bearing on the question 
of an oxygen-halogen linking.” By H. Graham and A. K. 
Macbeth. 

“ The polarity of double bonds. An extension of the theories of 
Lapworth and Robinson.” By T. M. Lowry. 

“ 2 : 4-Dinitrobenzil.” By G. B. Bishop and 0. L. Brady. 

“ Rates of reduction of nitro-groups by hydrogen in the presence 
of colloidal palladium, especially of nitrotoluene isomerides.” 
By W. H. Patterson. 

“ A determination of the relative proportions of the isomerides in 
nitrotoluene or toluidine.” By W. H. Patterson. 

“ The synthesis of m-a-benzbispyrrole derivatives.” By W. Davies 
and E. H. C. Hickox. 

“ Viscosity of organic liquid mixtures and its relationship to 
chemical composition and vapour pressure and certain other 
physical properties.” By M. A. Soon. 

“ The system tin-arsenic.” By Q. A. Mansuri. 

“ On the preparation of glucinum sulphate and the system : 
ammonium sulphate-glucinum sulphate-water at 25° C.” By 
H. T. S. Britton. 

“ Aromatic sulphonic chlorides.” By J. Stewart. 

“ The oleo-resin of Canarium muelieri .” By T. G. H. Jones and 
F. Smith. 

“The conditions underlying the formation of unsaturated and 
cyclic compounds from halogenated open-chain derivatives. 
Part V. Products derived from a-halogenated p-methylglutario 
acid.” By 0. K. Ingold. 

“ The behaviour of the stannic acids towards solutions of alkaline 
hydroxides.” By G. E. Collins and J. K. Wood. 

“ A specific cellulose-fermenting organism.” By H. Langwell. 

“ The mechanism of the bromination of phenol in aqueous solu- 
tion.” By H. Baines. 

“ The theories of polarity in organic compounds.” By J. 
Kenner. 



“ The solubility and volatility of the nitroben»ldehydes. * * By 
N. V- Sidgwiok and W. M. Dash. 

4 4 The action of magnesium on symmetrical tetraehloro- and tetra- 
bromo-tetramethylmethane.” By A. Fairbourne. 

The triazo-group. Part XXII. Cinnamic acid chlorohydrin and 
its conversion into a-triazo-p-hydroxy-P-phenylpropionic acid.** 
By M. 0. Forster and W. B. Saville. 

*“ A model to illustrate the orbits of the electrons about a carbon 
atom.” By W. E. Garner. 

The labile nature of the halogen atom in organic compounds. 
Part VIII. The reduction of chloro- and bromo-trinitro- 
methane and of tetranitromethane.” By T. Henderson and 
A. K. Macbeth. 

“ The condensation of 9 : 10-diaminophenanthrene with phen- 
anthraquinone and other o-quinones.” By S. Dtjtt and 
E. R. Watson. 

Studies in the p-phenylglutaric acid series. Part I. A possible 
basis of a new method for the determination of the relative 
distribution of the valencies of polyvalent elements.” By J. G. 

. Jackson and J. Kenner. 

A simplified method for the resolution into its optically active 
components of sec . -octyl alcohol (methyl- n-hexylcarbinol).” 
By J. Kenyon. 

Electro-synthesis of azelaic and thapsic acids.” By M. Carmichael. 

Photocatalysis. Part III. The photosynthesis of naturally 
occurring nitrogen compounds from carbon dioxide and 
ammonia.” By E. C. C. Baly, I. M. Heilbron, and H. J. 
Stern. 

4 4 The preparation of potassium and sodium arylsulphoniodo- 
amides.” By E. Roberts. 


ADDITIONS TO THE LIBRARY. 

I. Donations . 

Barker, Thomas Vipond. Graphic and tabular methods in 
crystallography as the foundation of a new system of practice : 
with a multiple tangent table and a 5-figure table of natural 
cotangents. London [1922]. pp. xvi-f 152. ill. 14$. net. (Reed. 
3/10/22.) From the Author. 

British Association for the Advancement of Science. A 
retrospect 1831 — 1921. By 0. J. R. Howarth. London 1922. 
pp. viii+318. ill. (Reference.) From the British Association. 
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British Association foe the Advancement of Science. Fourth 
report on oolloid chemistry and its general and industrial applications. 
London 1922. pp. 382. 5a . 6d. net. (Reed, 15/9/22.) 

From the Dept, of Scientific and Industrial Research. 
Cain, John Cannell. The manufacture of dyes. London 1922. 
pp. i+274, 12a. 6 d. net. (Reed. 3/10/22.) 

From Mrs. J. C. Cain. ' 
Denham, Henry George. An inorganic chemistry. London 
1922. pp. viii+684. ill. 12a. 6d. net. (Reed. 5/7/22.) 

From the Author. 

Foote, Paul D., and Mohler, F. L. The origin of spectra. 
New York 1922. pp. 250. ill. $4.50. (Reed. 30/9/22.) 

From the Publishers : The Chemical Catalog Company, Inc. 
[Fritz, John.] The John Fritz Medal. [2nd edition. New 
York 1922.] pp. 128.’ ill. (Reed. 23/6/22.) 

From the Board of Award. 
Griffiths, Hugh. Materials of chemical plant construction — 
non-metals. London 1922. pp. 64. ill. 3a. net. (Reed. 4/9/22.) 

. . The general principles of chemical engineering design. 

London 1922. pp. 64. ill. 3a. net. (Reed. 4/9/22.) 

From the Publishers : Messrs. Benn Brothers. 
Hale, Arthur James. Modem chemistry, pure and applied. 
Vol. V. London [1922]. pp. viii+280. ill. 16a. net. (Reed. 
7/9/22.) From the Publishers : Messrs. Virtue & Co. 

Henrich, Ferdinand. Theories of organic chemistry. Trans- 
lated from the revised 4th German edition of 1921 by Treat 
Baldwin Johnson and Dorothy A. Hahn. New York 1922. 
pp. xvi+604. ill. 30a. net. (Reed. 9/10/22.) 

From the London Publishers : Messrs. Chapman & Hall. 
Holmes, Harry N. Laboratory manual of colloid chemistry. 
New York 1922. pp. xii+128. 10a. net. (Reed. 21/8/22.) 

From the London Publishers ; Messrs. Chapman & Hall. 
Imperial Institute. Indian Trade Enquiry. Drugs and tan- 
ning materials. Reports on cinchona bark and myrobalans. 
London 1922. pp. x+60. 4a.net. (Reed. 29/7/22.) 

From the Director. 

International Brewers’ Congress. Report of the proceed- 
ings of the Second Congress held at Chicago, October 18 — 21, 1911 : 
with an account of the Second International Barley and Hop Prize 
Exhibition, and brief history of the American Exposition of brewing 
machinery, materials, and products. Vol. I. Chicago 1912. 
pp. 642. (Reference.) From Mr. J. C. N. Eastick. 

Journal de Physique et le Radium. Vol. III., etc. Paris 
1922+. (For Circulation .) From the Faraday Society. 
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Kolbe, Hermann [Editor]. Das chemisehe Laboratorium der 
Universitat Marburg und die seit 1859 darin ausgefiihrten chemise hen. 
Untersuohungen nebst Ansichten und Erf ahrungen fiber die Methode 
des chemischen Unterrichts. Braunschweig 1865. pp. 524. ill. 
{Reed. 21/8/22.) Prom Professor P. Phillips Bedsdn. 

— -. Das chemische Laboratorium der Universitat Leipzig und 
die seit 1866 darin ausgefiihrten chemischen Untersuohungen. 
Braunschweig 1872. pp. xii+668. ill. {Reed. 21/8/22.) 

From Professor P. Phillips Bedson. 
Kraus, Charles August. The properties of electrically con- 
ducting systems including electrolytes and metals. New York 1922. 
pp. 416. ill. $4.50 net. (Reed. 21 18/22.) 

From the Publishers : The Chemioal Catalog Company, Inc. 
Lewis, William. Commercium philosophico-technicum ; or, 
the philosophical commerce of arts : designed as an attempt to- 
improve arts, trades, and manufactures. London 1763. pp. 
iv+xviii+x+646+xiv. ill. (Reed. 30/9/22.) 

From Mr. E. Gardner.- 
Lind, Samuel Colville. The chemical effects of alpha particles 
and electrons. New York 1921. pp. 182. ill. $3 net. ( Reed . 
21 / 8 / 22 .) 

From the Publishers : The Chemical Catalog Company, Inc. 
Loeb, Jacques. Proteins and the theory of colloidal behaviour. 
New York 1922. pp. xii+292. ill. 15a. net. (Reed. 6/7/22.) 
From the Publishers : The McGraw Hill Book Company. 
Malan, H. L., and Robinson, A. I. The weighing and measuring 
of chemical substances. London 1922. pp. 64. ill. 3s. net. 
(Reed. 4/9/22.) From the Publishers : Messrs. Benn Brothers. 

Ministry of Munitions and Department of Scientific and 
Industrial Research. Technical records of explosives supply. 
No. 7. Manufacture of nitric acid from nitre and sulphuric acid. 
London 1922. pp. vi+86. ill. 10s. 6 d. net. (Reed. 20/7/22.) 

From the Department. 
Mitchell, Charles Ainsworth. Documents and their scientific 
examination, with especial reference to the chemistry involved in 
cases of suspected forgery, investigation of disputed documents, 
handwriting, etc. London 1922. pp. xii-|-216. ill. 10s. 6 d. net. 
(Reed. 21 /8/22.) From the Publishers : Messrs. C. Griffin & Co. 

Oil and Colour Chemists’ Association. Journal. Vol. V. 
etc. London 1922+ . (Reference.) From the Association. 

Partington, James Riddick, and Parker, Leslie Henry. 
The nitrogen industry. London 1922. pp. xvi+336. ill. 21g. 
net. (Reed. 4/10/22.) 

From the Publishers : Messrs. Constable Sc Co. 
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Polsexego Towarzystwa Chemicznego. Roczniki Chemji. 
Vol. L Warszawa 1921. (Reference.) From the Society* 

SCHLESISCHEN KoHLENFORS<mUNGSINSTITUT DEB KaISER- 

Wilhelm-Gesellschaft in Breslau. Mitteilungen. Vol.I. Berlin 
1922. pp. viii+180. ill. (Reed. 21/8/22.) 

From the Publishers: Gebriider Bomtraeger. 
Scientific and Industrial Research, Department of. Food 
Investigation Board. Special Report No. 7. The preservation of 
food by freezing with special reference to fish and meat : a study 
in general physiology. By Walter Stiles. London 1922. pp. 
186. ill. (Reference.) 105. net. From the Department. 

Sears, George W. A systematic qualitative' chemical analysis : 
a theoretical and practical study of analytical reactions of the 
more common ions of inorganic substances. New York 1922. 
pp. vi+120. 85.6d.net. (Reed. 2118/22.) % 

From the London Publishers : Messrs. Chapman & Hall. 
Simmonds, Charles. Alcohol in commerce and industry. 
London 1922. pp. xii+120. ill. 35. net. (Reed. 15/9/22.) 

From the Publishers : Sir Isaac Pitman & Sons. 
Sinnatt, Frank Sturdy, and others. Coal and allied subjects : 
a compendium of the first ten bulletins issued by the Lancashire 
and Cheshire Coal Research Association. [1918—1921.] London 
[1922]. pp. viii+205. ill. 155. net. (Reed. 9/10/22.) 

From the Publishers : Messrs. H. F. & G. Witherby. 
Swarts, Fred. Cours de chimie organique. 3rd edition. 
Bruxelles 1921. pp. vi+674. ill. (Reed. 3/10/22.) 

. Cours de chimie inorganique. 3rd edition. Bruxelles 

1922. pp. vi+734. ill. (Reed. 3/10/22.) 

From the Publisher : M. Maurice Lamertin. 
Swindin, Norman. Pumping in the chemical works. London 
1922. pp: 80. ill. 35. net. (Reed. 4/9/22.) 

. The flow of liquids in pipes. London 1922. pp. 64. ill. 

35. net. (Reed. 4/9/22.) 

From the Publishers : Messrs. Benh Brothers. 
Taylor, Hugh Stott. Industrial hydrogen. New York 1921. 
pp. 210. ill. $3.50 net. (Reed. 21/8/22.) 

From the Publishers : The Chemical Catalog Company, Inc. 
Tohoku Imperial University. Technology reports. Vol. I., 
otc. Sendai 1920+ . ill. (Reference^) From the University. 

Tsao, Hui Chun, and Adolph, William H. A text-book of 
general chemistry. Based on McPherson and Henderson: A 
course in general chemistry. Shanghai 1922. pp. xxvi+653. 
[In Chinese.] . From the Authors. 



PROCEEDINGS 


OF THE 

CHEMICAL SOCIETY. 


Ordinary Scientific Meeting, held in the Lecture Hall of the 
Institution of Mechanical Engineers, on Thursday, October 26th, 
1922, at 8 p.m., Sir James Walker, D.Sc., F.R.S., President, in 
the Chair. 

Sir William H. Bragg, K.B.E., F.R.S., delivered his Lecture 
entitled : “ The Significance of Crystal Structure.” A vote of 
thanks to the Lecturer, proposed by Professor J. Norman Collie, 
and seconded by Dr. A. E. H. Tutton, was carried with acclam- 
ation, acknowledgment being made by Sir William Bragg. 


Ordinary Scientific Meeting, Thursday, November 2nd, 1922, at 
8 p.m., Professor J. F. Thorpe, C.B.E., D.Sc., F.R.S., Treasurer, 
in the Chair. 

Reference was made to the great loss the Society had sustained by 
the death, on October 28th, of Professor Alexander Crum Brown, 
who was elected a Fellow on December 5th, 1867. The Chairman 
referred to Professor Crum Brown’s long connexion with the 
Society, of which he had served as President for two years and as 
Vice-President for thirty-three years, and to his many valuable 
contributions to the science of chemistry. 

The following were formally admitted Fellows of the Chemical 
Society : R. A. Mallet and Owen Owen. 

Certificates were read for the first time in favour of : 

Leopold Louis Bacarese, 2, Stirling Road, Clapham Road, S.W. 9. 

Nicholas Timothy Belaiew, C.B., 33, Elvaston Place, Queen’s Grate, S.W. 7. 
James Bell, 30, Trinity College, Dublin. & 

John Arnold Cranston, D.Sc., 14, Femleigh Road, Newlands, Glasgow, 

Hugh John Cumow, 22, Halfway Street, Sidcup. 

Richard Victor Eaton, B.Sc., A.R.C.S., Lakeside, Seldown, Poole. 

Boland Hall Griffith, B.A., 14, Bigwood Avenue, Hove, 

Lucy Higginbotham, M.Sc., 57, Wilbraham Road, Choriton-cum-Hardy, 
Manchester. 

Svend Hald Lassen, Briarwood, Manorgate Road, Kingston-on-Thames. 
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Reginald Arthur jfcfcXicol, M.Sc., Bimam, Botherfield Road, Carshalton. 

Thomaa Malkiii, B.Sc., A.I.C., Golden Square, Warrington. 

Thomas Trevor Potts, 00, Christ Church Square, Macclesfield. 

George Clifford Riley, B.A., B.Sc., 15, Wellington Square, Oxford. 

Oscar Walter Snow, B.A., Graeme’s Bank, Hatch End. 

Thomas John Wall, B.A., Northcote, Alexandra Road, Malvern, 

The following papers were read : 

44 The solubility and volatility of the nitrobenzaldehydes.” By 
N. V. Sidgwick and W. M. Dash. 

44 Investigations on the dependence of rotatory power on chemical 
constitution. Part XIII. The spatial configuration of the 
unbranched aliphatic chain.” By R. H. Pickard, J. Kenyon, 
and H. Hunter. 

44 Investigations on the dependence of rotatory power on chemical 
constitution. Part XIV. The normal aliphatic ethers of 
d-p-octanol.” By J. Kenyon and R. A. McNicol. 

44 Investigations on the dependence of rotatory power on chemical 
constitution. Part XV. The normal aliphatic ethers of 
d-methylbenzylcarbinol.” By H. Phillips. 

44 Investigations on the dependence of rotatory power on chemical 
constitution. Part XVI. A new type of Walden inversion.” 
By H. Phillips. 

4 4 Investigations on the dependence of rotatory power on chemical 
constitution. Part XVII. The di-d- (3-octyl esters of the 
acids 6i the general formula (CH 2 ) n (C0 2 H)2*” By L. Hall. 

44 Orientation of the 1 : 4- and 1 : 5-dimethylglyoxalines. Mode of 
fission of 5-aminoglyoxalines.” By F. L. Pyman. 

44 Bromo-derivatives of 2-methylglyoxaline.” By L. Light and 
F. L. Pyman. 

44 2 : 5-Iminodihydro-l : 2 : 3-triazole. Part I. Constitution of 
Dimroth’s 5-anilidotriazole.” By P. K. Dutt. 


Unveiling Ceremony of the War Memorial to Lt.-Colonel E. F. . 
Harrison, C.M.G., and other Fellows of the Chemical Society on 
Thursday, November 16th, 1922, at 3 p.m. 

A report of the proceedings of the meeting will appear in the 
December issue of the Journal. 


Ordinary Scientific Meeting, Thursday, November 16th, 1922, 
at 8 p.m., Professor J. C. Philip, O.B.E., D.Sc., F.R.S., Secretary, 
in tile Chair. 

. Reference was made to the loss sustained by the Society, through 
death, of the following Fellows : 



Elected, ' Di»i 

Edward Henry Grossmann Deo. 5th, 1895. Aug. 29th* 

Leo TschugaeS Deo. 1st, 1910. 'Sept. 26th. 

Messrs. J. R. Green and T. Iredale were formally admitted 
Fellows of the Chemical Society. 

Certificates were read for the first time in favour of : « 

Kenneth Claude Bailey, M.A., 137, South Circular Road, Dublin. 

Katherine Hope Coward, M.Sc., 14, Parliament Hill, Hampstead, N.W. 3. 
Allan Robert Earle, B.A., 90, Shadwell Road, Portsmouth. 

Samuel Gray Fenton, 27, Somerset Road, Harrow. 

Phillip Marcus Fisk, 92, Aldborough Road, Seven Kings, Ilford. 

Thomas Graham, 47, Canada Road, Cardiff. 

Leslie Frank Hewitt, B.Sc., A.I.C., 8, Maze Road, Kew, Surrey. 

John Ingham, 19, Greyhound Road, Tottenham, N. 17. 

Wilfred Herbert Linnell, B.Sc., A.I.C., 12, Highbury, Monkseaton, Whitley 
Bay. 

Ramprasad Pitamberdas Mahta, M.A., Organic Chemistry Dept., University 
College, Gower Street, W.C. 1. 

Jocelyn Patterson, Ph.D., M.Sc., 106, Market Street, St. Andrews. 

Tara Chand Rana, M.Sc., Ill Bridge, Srinagar, Kashmir, India. 

John Baldwin Shoesmith, M.Sc., 10, Spottiswoode Road, Edinburgh. 
Reginald Ernest Tebbit, 120, Lordship Lane, E. Dulwich, S.E. 22. 

Eric Wilfred Tong, B.Sc., A.R.C.S., Hollingboume, Maidstone. 

Thomas Arthur Williams, Ridgeway House, Mill Hill, N.W. 7. 

A Certificate has been authorised by the Council for presentation 
to ballot under Bye-Law I (2) in favour of : Babu Lall Govila, 
Central Polytechnic Institute, Gwalior. 

The meeting was then adjourned and the Informal Meeting 
declared open. 


List of Papers received between October 20th and November 16th, 

1922 : 

“ Investigations on the dependence of rotatory power on chemical 
constitution. Part XIII. The spatial configuration of the 
unbranched aliphatic chain.” By R. H. Pickard, J. Kenyon, 
and H. Hunter. 

“ Investigations on the dependence of rotatory power on chemical 
constitution. Part XIV. The normal aliphatic ethers of 
d-P-octanol.” By J. Kenyon and R. A. McNigol. 

“ Investigations on the dependence of rotatory power on chemical 
constitution. Part XV. The normal aliphatic ethers of 
d-methyl benzyloarbinol.” By H. Phillips. 

“ Investigations on the dependence of rotatory power on chemical 
constitution. Part XVI. A new type of Walden inversion.” 
By H. Phillips. 



" Investigations on the dependence of rotatory power on chemical 
constitution. Part XVII. The di-d-P-oetyl esters of the 
acids of the general formula (CH2) n (C0 2 H) 2 *” By L. Hall. 

“ Orientation of the 1 : 4- and 1 : 5-dimethylglyoxalines. Mode of 
fission of 5-aminoglyoxalines.” By F. L. Pyman. 

“ Bromo-derivatives of 2-methyIglyoxaline.” By L. Light and 
F. L/Pyman. 

“ The oxidation of cane sugar by nitric acid.” By F. D. Chatta- 
way and H. J. Harris. 

“ Castelamarin — a bitter principle from Castela NichoUoni .” By 
L. P. Bosman. 

“ Catalytic hydrogenation with nickel. Factors determining 
catalytic activity.” By R. Thomas. 

“ 2 : 5-Iminodihydro-l : 2 : 3-triazole. Part I. Constitution of 
Dimroth’s 5-anilidotriazole.” By P. K. Dtttt. 

“ The action of alcohol on the sulphates of ammonium.” By H. B. 
Dtjnnicliff. 

“Refraction and dispersion of potassium vapour.” By A. L. 
Narayan and G. Subrahmaniam. 

“ The interaction of diazonium salts and phenols.” By F. D. 
Chattaway and H. R. Hill. 

“ The relation between the crystal structure and constitution of 
carbon compounds. Part I. Compounds of the type CX 4 .” 
By I. E. Knaggs. 

“Binary critical solution temperatures as criteria of the purity 
of acetic acid.” By D. C. Jones. 

“ Ternary critical solution temperatures as a criterion of liquid 
purity.” By D. C. Jones. 

“Syntheses of alkylidenecyanoacetic acids and of substituted 
succinic acids. Part II. Preparation of acids containing 
saturated aliphatic residues and the constitution of the aliphatic 
alkylidenecyanoacetic esters.” By A. Lapworth and J. A. 
McRae. 

“ Formation of y-alkylidene derivatives from ethylidenemalonic 
ester.” By A. Lapworth and L. Higginbotham. 

“ Resorcinolphenylsuccinein.” By A. Lapworth and J. A. McRae. 

“^The preparation of a-trioxymethylene and a new polymer of 
formaldehyde.” By D. L. Hammick and A. R. Boeree. 

“ The isoelectric condition of gelatin.” By S. 0. Rawung and 
W. Clark. 

“ The nitration of 3-chloroaoenaphthene.” By G. Fabnell. 

“The diazo-reaction in the carbazole series. Carbazole-3-diazo- 
imine and -3-diazonium salts.” By G. T. Morgan and H. N. 
Read. 
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“ The oxidation of sabinene with chromyl chloride.” By G. G. 

Henderson, J. M. Robertson, and D. C. Brown. 

“ Scattering of light by C0 2 and N 2 0, and by some organic vapours.” 
By A. L. Narayan. 

“ 1 : 3 : 4 : 6-Tetramethyl fructose.” By J. C. Irvine and J. 
Patterson. 

“Researches on residual affinity and co-ordination. Part XII, 
Interactions of metallic salts and dimethyldithiolethylene.” 
By G. T. Morgan and W. Ledbury. 

“ Researches on residual affinity and co-ordination. Part XIII. 
Cobaltammine and ferric lakes of dinitrosoresorcinol.” By 
G. T. Morgan and J. E. Moss. 

“ Researches on residual affinity and co-ordination. Part XIV. 
Cobaltammine and cobaltic lakes of the azo-salicylic acids.” 
By G. T. Morgan and J. D. M. Smith. 

“ Boundary lubrication and chemical constitution. The optically 
active carbinols of the formula C 2 H 6 *CH(OH)*C w H 2rt+1 .” By 
I. Doubleday. 

“ The velocity of reaction in mixed solvents. Part IV. The 
influence of the base on the velocity of saponification of esters.” 
By A. Cashmore, H. McCombie, and H. A. Scarborough. 

“ The adsorption of radium-5 and radium- C by ferric hydroxide.” 
By J, A. Cranston. 

“ The hydrolysis of platinum salts. Part II. Potassium platini- 
chloride.” By E. H. Archibald and W. A. Gale. 

“ On the reactivity of methyl groups in heterocyclic bases.” By 
W. H. Mills and J. L. B. Smith. 

“ An examination of the reputed antimonious hydroxides.” By 
C. Lea and J. K. Wood. 

“ The adsorption of stannous chloride by stannic acid.” By 
G. E. Collins and J. K. Wood. 

“ The composition of paraffin wa*. Part III.” By F. Francis, 
C. M. Watkins, and R. W. Wallington. 

“ The hydrogen sulphates of the alkali metals and ammonium.” 
By H. B. Dunnicliff. 


LECTURE. 

On Thursday, December 14th, at 8 p.m., at the Institution of 
Mechanical Engineers, Storey’s Gate, Westminster, S.W. 1, Pro- 
fessor Cecil H. Desch, D.Sc., Ph.D., will deliver a Lecture entitled 
“ The Metallurgical Applications of Physical Chemistry.” 



78 


COLLECTIVE INDEX, VOL. VI (1913-1922). 

Volume VI of the Collective Index, to be published in two parts, 
will be issued Part I in 1923 and Part II in 1924. 

The price to Fellows who apply before Christmas Day , 1922, is 
£2 17$. post free. A remittance, made payable to Mr. S. E. Carr, 
must accompany the application in each case and should be sent 
to the Assistant Secretary, Chemical Society, Burlington House, 
W. 1. The price to Fellows who apply after December 25th, 1922, 
will be £3 7 s. 

Arrangements have been made by which cases in blue or maroon 
cloth for binding this Index in three volumes (Authors’ Index, 
1 vol. and Subject Index, 2 vols.) will be supplied for the sum of 
Seven Shillings. The binding will involve an additional charge 
of 2$. 3d. per volume. The total cost, therefore, of binding the 
Index in cloth will be 13s. 9 d. 

Fellows desiring to avail themselves of this offer should apply 
to Messrs. Gurney & Jackson, 33, Paternoster Row, London, 
E.C. 4. 


CERTIFICATES OF CANDIDATES FOR ELECTION AT 
THE BALLOT TO BE HELD AT THE ORDINARY 
SCIENTIFIC MEETING ON THURSDAY, DECEMBER 
7th, 1922. 

N.B. — The names of those who sign from “ General Knowledge ” 
are printed in italics. 

Axlanson, Robert, ** Oaklands,” 10, Grosvenor Drive, New Brighton, 
Wallasey, Cheshire. British. Director of Powell & Scholefield, Ltd., 
Chemical Manufacturers, Liverpool, and interested in research on behalf 
of the ohemical industry and in connexion with manufacturing chemistry. 
(Signed by) R. L. Siau, Arnold R. Tankard, Douglas Henville. 

Allchin, Thomas Cuthbert, (M.B.E.), Longfield, Kent. Works manager 
(ohemical), E. C. Powder Coy., Ltd.* Manufacturing chemistry. To receive 
publications and attend meetings. (Signed by) Edgar Neumann, Matthew J. 
Cannon, Herbert E. Burgess. 

Armit, J ames Wilson, The Manse, Monikie, nr. Dundee. Chemical research 
student at St. Andrew’s University. M.A., St. Andrews (1920). Research 
student in chemistry since October 1921. (Signed by) Robert Robinson, 
J. C. Irvine, John Pryde, E. L. Hirst. 

Bacabese, Leopold Louis, 2, Stirling Road, Clapham Road, S.W.9. 
British. Managing Chemist. (1) Two years student at the Westminster 
School of Pharmacy, London, S.W. (2) Passed the qualifying exam., 
Gibraltar. (3) Member of the Pharmaceutical Society. (4) Member of the 
British Optical Association and the Institute of Ophthalmic Opticians, 
(5) Four years Managing Chemist to Heppell & Co., London. Keenly desirous 
of becoming a Fellow to keep in touch and attend lectures, receive Society’s 
publications, with a view to improving experience in Organic Chemistry. 
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{Signed by) Robert S. Glennie, W. Bennison, P. H. Woodnoth, H. Sampson 
Wills. 

Bains, Leslie, 5, Carlton Road, Stroud Green, N.4. British. Research 
Student. Natural Sciences Tripos, Cambridge : Part I (1st Class), Part II 
(2nd Class). Two years’ research in Organio Chemistry at Cambridge; 
now at the Imperial College of Science, South Kensington. B.A. (Cantab.), 
B.Sc. (London). Associate of Institute of Chemistry. {Signed by) Jocelyn 
Thorpe, C. K. Ingold, Arnold Stevenson, G. A. R. Kon. 

Bathua, Menghraj Choithbam, Fitzwilliam Hall, Cambridge. British 
subject. Student. I have remained as a student of chemistry for the last 
six years at the universities of Bombay and Cambridge, respectively, and have 
obtained Honours degree of Bombay in chemistry and physics, and 2nd Class 
Honours degree of Cambridge in chemistry, physios, and botany. {Signed 
by) H. J. H. Fenton, A. J. Berry, T. M. Lowry. 

Belaiew, Nicholas Timothy, Colonel, C.B., 33, Elvaston Place, Queen’s 
Gate, London, S.W.7. Russian. Metallurgist. Formerly Lecturer in 
Chemistry and Metallurgy at the Michael Artillery Academy, Petrograd. 
Colonel, C.B., M.I.Met., M.I.Min.E., Hon. M.I.Ae.E. Honorary Correspond- 
ing Fellow of the Royal Society of Arts. Honorary Corresponding Member 
of the Council of the Institute of Metals. Member of the Council of the 

I. Aeronautical Engineers. Member of the Iron and Steel Institute, the 
Faraday Society, the Society of Chemical Industry, and of the Mineralogioal 
Society. Member of the Soci6td de Chimie Physique in Paris. In Russia 
member of Society of Physics and Chemistry, Imp. R. Mineralogists and 
others. Contributor of several papers on chemistry, physics, and crystallo- 
graphy. (Signed by) H. C. H. Carpenter, W. J. Pope, R. A. Hadfield. 

Bell, James, 30, Trinity College, Dublin. British. University Demon- 
strator of Chemistry. Senior Moderator in Experimental Science (with 
large gold medal for first place and high marks), Dublin University, 1920. 
Demonstrator of chemistry, Dublin University, 1919-1922. Part author of 
two papers on original research, viz. J. Chem. Soc., 117, 1133, (1920), and 

J. Chem . Soc., 121, 1790, (1922). (Signed by) Sydney Young, Emil A. 
Werner, A. G. G. Leonard. 

Broome, Donald Charles, “ Disgwylfa,” Penmaenmawr, North Wales. 
British. Technical Chemist. Educated at Emanuel School, Wandsworth 
Common, and later at Woolwich and Battersea Polytechnics. Have passed 
Inter. B.Sc. (London) and am studying for final B.Sc., having completed 
one year’s work for this examination. Late chief assistant chemist at the 
South Met. Gas Co.’s Tar Works, East Greenwich. Now holding the post 
of works chemist at the Penmaenmawr works of the Penmaenmawr and 
Trinidad Lake Asphalt Co., Ltd. (Signed by) M. 0. Forster, J. Kenyon, 
J. L. White, Herbert E. Nickels, Wallace C. Nickels. 

Buist, Walter Ferguson, 24, New Hall Lane, Clubmoor, Liverpool. 
Scotch. Graduate. Awaiting teaching post. Northern Universities Matricu- 
lation 1913. Inter .B.Sc., University of Liverpool, 1914. (War service 
1914-1920.) Honours chemistry, B.Sc., 1922. Desirous of keeping in touch 
with current literature. (Signed by) E. C. C. Baly, Herbert H. Froyaell, 
I. M. Heilbron, J. S. Buck. 

Bult, Stanley Robert, 63, AddiBcombe Rd., Croydon. British. 
Chemist. At present time Curator, Institute of Hygiene, lecturing and 
demonstrating upon dietetio and hygienio problems. Twenty-two yean’ 
experience of chemistry (with break during the war). Seventeen yean’ 
laboratory work, oils, waxes, soaps, paints, metals, rubber, foodstuffs. Some 



80 

small contributions to technical journals. (Signed by) Herbert J. Bolt, 
Lawrence Briant, Julian L. Baker. 

Borford, Arthur Josiah, c/o 4X9, Edgware Kd., Maida Vale, W.2. 
Br itish . Chemist and Druggist. (1) Two years student in chemistry at 
the School of Pharmacy of the Pharmaceutical Society, Bloomsbury Square, 
W.C. (2) One year student in pharmaceutical and analytical chemistry 
at the London College of Chemistry and Botany, S.W. (3) Member of the 
Pharmaceutical Society. (4) Three years laboratories of Wands, Manu- 
facturing Chemists, Leicester. (5) Three years chemist to Heppell & Co., 
London. (6) Keenly desirous of becoming a Fellow to keep in touch and 
attend lectures, receive Society’s publications, with a view to improving 
experience in Pharmaceutical Organic Chemistry. (Signed by) William 
Bennison, Gabriel Cofman-Niooresti, Robert S. Glennie. 

Burrows, George Joseph, Chemical Department, University, Sydney, 
N.S.W. B.Sc. Sydney (1910). Lecturer in Chemistry, Sydney University. 
Author of various publications in J.C.S. since 1914. (Signed by) Eustace E. 
Turner, Charles E. Fawsitt, J. A. Schofield. 

Carter, William Leslie, “ Ellesmere,” Bloxcidge St., Langley Green, 
nr. Birmingham. British* Works Chemist (in charge). Educated at the 
Secondary School, Oldbury (by county scholarship). Oxford Univ. local 
exam, honours and distinction in chemistry. 1916, Assistant chemist, 
Messrs. Chance & Hunt, Ltd., Oldbury, Chemical Mfrs. 1916, Assistant 
chemist, Messrs. J. Hardman, Ltd., Birmingham, tar distillers. 1917, 
Assistant chemist, H.M. factory site “B,” Oldbury. 2$ years* military 
service (France). 1921, Board of Education higher education course in 
advanced chemistry. 1922, Chemist-in -charge, Messrs. Birmingham Starch 
A Mfg. Co., Ltd., Birmingham. Paper in preparation on “ The Manufacture 
of Starch.” (Signed by) J. G. Howarth, Arthur Adams, Joseph Lones. 

Cavigan, Sydney George, 22, Walker St., Burton-on -Trent. Analytical 
Chemist. I have had five years* experience in the analysis of metals, foods, 
and drugs, and general experience in biological chemistry and toxicology, 
and am at present in charge of the analytical department of Messrs. Evans, 
Sons, Lescher & Webb, Research Laboratories, Runcorn. I wish to become 
a member in order to obtain the Journal to assist me in my researches, and to 
keep up my knowledge of modem chemical literature. (Signed by) Wm. P. 
Sbertchly, James Booth, J. Turnbull, Herbert H. H. Lorenz. 

Champion 1 , John Hardwick Long, 41, Triangle West, Clifton, Bristol. 
Student. Bachelor of Science (Bristol). Have done eight months* research 
in physical chemistry under Prof. J. W. McBain. Am at present engaged 
as a part-time teacher of chemistry and physics. (Signed by) J. W. McBain, 
M. Nierenstein, Millicent Taylor, B. Fullman. 

Choudary, Katbagadda Seshachalam, 71, Coral Merchant St., George 
Town, Madras, India. Indian (Hindu). Leather Trades Chemist. Master 
of Arts of the University of Madras, Master of Science of the University of 
Leeds; lecturer in chemistry in the Christian College, Madras (1917-18); 
lecturer in chemistry in the Government Arts College, Rajahmundry, Madras; 
(1918-19); chemist in the Leather Trades Institute, Madras (1919-20). 
(Signed by) P. K. Dutt, Akira Shimomura, H. M. Dawson. 

Christie, Elliot Martin, 37, Lynwood Avenue, Dunedin, N.Z. Secondary 
School Teacher. Graduated B.Sc., Victoria University College, 1920. M.Sc. 
(2nd Class Honours in Chemistry), 1922. Thesis on “ Oxidation of Unsaturated 
Qtganio Compounds by Persulphate.*’ Appointed Science Master, Gore High 
School, 1922. (Signed by) J. K. H. Inglis, John Williams, C. S. Hicks. 
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Clarke, Frederick Stanley, 64, Goldens Manor Drive, N.W.ll. British. 
Pharmaceutical Chemist. 1896, Demonstrator (chemistry and pharmacy), 
Manchester. From 1900, 2$ years with the late Wm, Martindale, editor, 
Extra Pharmacopeia. 1902 to 1920 on technical experimental staff/ Bur- 
roughs, Wellcome & Co., London. At present works manager and chemist, 
Anglo-American Oil Co.’s Speciality Dept, for petroleum products. (Signed 
by) Harold King, Harold C. Sayer, Frank Lee Pyman. 

Cottrell, Alxjh, 3, Oxford Terrace, Edinburgh. British. Lecture* in 
Technical Chemistry, Edinburgh University. Lately Chief chemist, H.M. 
Factory, Gretna. (Signed by) James Walker, Sydney A. Kay, Leonard Dobbin. 

Cranston, John Arnold, 14, Femleigh Road, Newlands, Glasgow. British. 
Lecturer on Physical Chemistry, Royal Technical College, Glasgow. Dootor 
of Science, Glasgow University. Lecturer in Royal Technical College for 
three years. (Signed by) F. J. Wilson, Thomas Gray, R, M. Caven. 

CtJRNOW, Hugh John, 22, Halfway St., Sidcup. English. Undergraduate. 
Inter. Science (London). Student of the Institute of Chemistry. (Signed by) 
H. Pochin, J. R. Partington, W. H. Patterson. 

Dance, Edward, Castle Inn, Sandal, Wakefield. British. Student. 
B.Sc. Hons, in Col. Chem., Leeds, and Diploma in Dyeing, Leeds University. 
Desire Fellowship in order that I may receive the Journal and have use of 
Library. (Signed by) R. M. Woodman, J. R. Scott, P. W. Clutterbuck, 
John S. Carter. 

Davies, Wilfred Thomas Grey, Plas-y-Coed, Derllwyn Rd., Tondft, 
Glamorgan. British. Assistant, Tondft By-product Works. B.Sc. , Bristol, 
1920. Inter.B.So., 1914. Carried out research under Dr. M. Nierenstein at 
Bristol University. (Signed by) M. Nierenstein, M. Taylor, F. Francis, 
J. W. McBain, B. Fullman. 

Dhwhurst, Milton, 1280, Warwiok Rd., Acocks Green, Birmingham. 
British. Works Chemist. B.Sc. Hons. Chemistry (Viet.). A.I.C. (Signed 
by) H. B. Dixon, Arthur Lapworth, F. P. Burt, Frederick Challenger, John 
Harwood. 

Eaton, Richard Victor, “ Lakeside,” Seldown, Poole. British. Chemist* 
R.N. Cordite Factory. A.R.C.Sc., B.Sc. (Lond.). (Signed by) H. B. Baker, 
M. A. Whiteley, James C. Philip. 

Evers, Norman, The Cottage, Salisbury Avenue, Cheam, Surrey. British. 
Chemist. B. Sc. (London), F. I.C. Chief chemist to Messrs. Allen & Hanbury % 
Ltd., Bethnal Green, E.2. Author of numerous papers on chemical subjects 
published in the Analyst and elsewhere. (Signed by) F. W. Gamble, G. J. 
Woods, Thos. McLachlan. 

Farmery, Joshua William, 56, Sheen Rd., Richmond, Surrey. British 
Analytical and Research Chemist. M.A. (Cantab.). A.I.C. Research paper, 
“ Decomposition of Nitrie Esters,” by Lowry, Browning, and Farmery, 
J*C.S> (Signed by) T. M. Lowry, A. F. Joseph, Ceoil H. Cribb. 

Ford, Samuel Frederick, 65, Abbott* Road, Southall, Middlesex. 
British. Assistant Chemist. (Analysis of oils, essences, and foods#) 
Assistant for three years in laboratory of rubber and antimony manufacturer. 
Now assistant chemist in laboratory of food manufacturers. Ex-day and 
now evening student at Battersea Polyteehnic. Studying for Science degree, 
Rutlish Secondary School, Merton, Old Boy. (Signed by) F. J. Wilson, 
G. S, W. Marlow, J, Beauchamp Salter. 

Gardner, , Roy, 91, Lincoln Rd., Maeterton, N.Z. Honours Student 
(Chemistry), University College, Otago, N.Z. Desirous of keeping in touch 
with recent developments. B. Sc. (N.Z. ), now doing research work in chemistry 



at Univ. of Otago, N*Z. (Signed by) Fredk. P. Worley, W. F. Short, A. H. 
Boweil, J. K. H. Inglis, Thomas H. E&sterfield. 

Gifford, Philip Henry, Boys’ High School, Salisbury, S. Rhodesia, 6. 
Africa. Science Master. B.So. (Viet.) (1st Class Chemistry and Physios). 
Assistant Science Master, Ballymena Academy, Co. Antrim (1913-14). 
Senior Scienoe and Maths. Master, Edinburgh Institution (1914-17 and part 
of 1919). Senior Scienoe Master and Vice-Prinoipal of the Boys* High School, 
Salisbury, S. Rhodesia, from Jan. 1st, 1920. ( Signed by) Charles A. Fogg, 
T. M. Nightingale, E. Boardman. 

Griffith, Roland Hall, 14, Bigwood Avenue, Hove, Sussex. British. 
B.A. (Chemistry), Oxford. Engaged on researoh in organic chemistry at 
the University laboratories. (Signed by) Edward Hope, W. H. Perkin, 

S. G. P. Plant, Allan F. Walden, 2J. V. Sidgwick, M. P. Applebey, B. 
Lambert. 

Griffiths, Reginald William, 137, Holly Road, Handsworth, Birmingham 
Member of Research Staff, Research Laboratory, Dunlop Rubber Co., Ltd., 
Fort Dunlop, Birmingham. Research student at Birmingham Municipal 
Technical School. B.So. (Birmingham), 1920. (Signed by) J. Newton Friend, 
Frederick Challenger, J. E. Coates, S. R. Carter, G. T. Morgan. 

Gulland, J ohn Masson, 1 1 , Chester Street, Edinburgh. Chemical Research 
Student. B.Sc. in pure science, Edinburgh University, July 1921. Researoh 
student, Chemistry Department, University of St. Andrews. (Signed by) 
Robert Robinson, J. C. Irvine, John Pryde, E. L. Hirst. 

Haiqh, Herbert, 211, Park Road, Barnsley, Yorkshire. British. 
Student (Graduate). Alternative Matriculation for ex-service men, 1919. 
Inter. B.Sc., Liverpool, 1920, Maths., Physics, and Chemistry. B.Sc. Liver- 
pool, 1922, Honours Chemistry, Class I. Desirous of keeping in touch with 
current literature. (Signed by) I. M. Heilbron, E. C. C. Baly, Herbert H. 
Froysell, Harold Rogerson, J. S. Buck. 

Higginbotham, Lucy, 57, Wilbraham Rd., Chorlton-cum-Hardy, Man- 
chester. British. Researoh Assistant in Organic Chemistry at the British 
Cotton Research Association, Didsbury. B.Sc., Honours Chemistry, 1st 
Class, 1919, at Manchester University. M.Sc., 1920. Working for Dr. Stephens 
at Manchester University. 1921-22 Private assistant to Professor Lapworth. 
Publications : “ The Formation of Substituted Succinic Acid from Esters 
of a£ -Unsaturated Esters,” by Arthur Lapworth and Lucy Higginbotham ; 
“ Studies in the Coumaranone Series. Part I,” by Lucy Higginbotham and 
Henry Stephen. (Signed by) Arthur Lapworth, Frederick Challenger, Leslie 
R. Ridgway, R. G. Fargher. 

Hubbard, Thomas Edward, 9, Cunliffe Street, Pendleton, Manchester. 
Senior Assistant Chemist to the Salford Corporation Gas Works. As|a 
student at the College of Technology, Salford, gained numerous prizes and 
scholarships in chemistry. Deputised for Mr. C. E. Teasdale, lecturer on 
gas manufacture. Lectured on calorimetry in modem gas works practice, 
etc. (Signed by) Jas. Grant, E. Bayley, Frank B. Small. 

Humphries, James Ernest, 29, St. John’s Rd., Newport, Mon. British* 
University Assistant in Chemistry, Aberdeen. B.A. (Lond. and Cantab.). 
M.Sc. (Wales). (Signed by) W. Thomas, E. Bloom, F. G. Mann. 

Huntley, John, The Villa, Burstwick, nr. Hull. Works Chemist. Chief 
chemist, Humber Portland Cement Co., Ltd., Melton, East Yorks. (Signed 
by) W. H. Coates, Harry Thompson, Thos. A. Nightscales, E. B. Atkinson, 

T. Luxton. 

. Hubsen, Sydney Alfred, M.C., 39, Upper Marylebone St., W.l. British* 



Lecturer at Northern Polytechnic Institute on Technology of Pianotorte 
Construction, and technical editor of The Pianomaker, the monthly 
journal of the trade. ( Signed by) Thomas J. Drakeley, Philip Schidrowitz. 
Raymond R. Butler. 

Iskander, Habib, Heliopolis, Cairo. Egyptian. Senior Science Master 
of the American University, Cairo, Intermediate Section. Graduate of Royal 
Training College, Cairo, with top mark in chemistry, 1915. Late Senior 
Chemistry Master at Victoria College, Alexandria, 1915-21. (Victoria College 
is an English College qualifying for the Oxford and Cambridge Schools 
Examinations.) Author of “ Khoulasit A1 Chemia,” an Arabic text-book 
in chemistry adopted by many schools and colleges. Contributor of some 
articles on “ Recent Advances in Chemical Science ” published in Al Moktataf, 
the biggest scientific magazine in the Arabic-speaking world. ( Signed by) 

A. I. Kahil, A. H. Ahmad, W. Morris Colies, R. Fleming. 

Jenkin, John Watson, “ Tregardock,” St. Austell, Cornwall. Metal- 
lurgical Research Chemist. B.Sc. (Hons.) London (2nd Class Hons, in 
Chemistry). A.I.C. (by examination). Studied chemistry at King’s College, 
London, under Professors Crossley, Smiles, and Allmand. At present 
engaged in research work under Professor C. H. Desch in the Dept, of Metal- 
lurgy# University of Sheffield. ( Signed by) Cecil H. Desch, A. J. Allmand, 
Samuel Smiles. 

Jewell, John Ernest, 34, Grove End Road, St. John’s Wood, N.W.8. 
English. Pharmaceutical Chemist. Proprietor of Messrs. Heppell, West- 
end chemists. Member of the Pharmaceutical Society. Director of many 
welhknown chemical firms. ( Signed by) Frank Radcliffe, Stanley J. PeAohey, 
C. S. Gibson. 

Jones, Edgar, Milverton House, 167, Upper Dale Road, Derby. Technical 
Chemist. Chief chemist, Derby Gas Light & Coke, Co. Late chemist 
Gas Helmet Redipping Station, R.A.O.D., Alexandria. Inter. B.Sc. (London), 
Lecturer, Gas Engineering and Manufacture, Derby Technical College. 
{Signed by) Jos. Yates, Cyril H. Birkitt, Stanley Dixon. 

Kalpf, Jan, Amsterdam, Nieuwe Prinsengracht 126. Dutch. Assistant, 
University, Amsterdam. Chem. Doct. Engaged in organic chemical work. 
Desire to keep up with the latest English investigations in chemistry. {Signed 
by) H. J. Backer, W. A. Frederikse, F. G. Dorman. 

Kapur, Shankar Nath, Amritsar, India (at present, 5, Grosvenor Crescent, 
Edinburgh). Distillery Chemist, Amritsar Distillery Co., Amritsar, India, 

B. So. 1st Class Honours in Chemistry from Government College, Lahore 
(Punjab University). Chemist to the Amritsar Distillery Co., Amritsar, 
India (from May 1917). Now sent by the Government of India to study 
“ Industrial Alcohol ” in England and on the Continent. {Signed by) John E. 
Mackenzie, Thomas H. Pope, B. H. Wilsdon, Baiva Kartar Singh, Horace B. 
Dunnicliff . 

Khan, Ghulam Sapdar, Veterinary College, Lahore. Lecturer in 
Chemistry, Veterinary College, Lahore* Passed B.Sc. examination in 1920 
from Punjab University. Appearing in the M.Sc. examination 1922. Special 
work : (1) Separation of different qualities of turpentine oil. (2) Solubility 
of A sulphur dioxide in sulphuric acid of different concentration at constant 
temperature. (Signed by) S. R. Khosla, N. A. Yajnik, E. T. Dean. 

Lassen, Svend Hald, “ Briarwood,” Manorgate Rd., Kingston-on-Thames. 
Danish. Works Manager. Graduated at the University of Copenhagen, 
Assistant lecturer at the Royal Mineralogical Museum, Copenhagen, 1913-14* 
Participated in an Arctic expedition to North Greenland as mineralogist. At 
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present works manager to Water Softeners, Ltd. (synthetic aluminium silicates 
and dyestuffs). (Signed by) Harald Faber, Bernard Dyer* Robt. G. Grimwood. 

Lloyd, William Dawson, 42, Tavistock Road, Weatboume Park, W.ll. 
Medical, Veterinary, and Pharmaceutical Representative. Fifteen years* 
analytical and pharmaceutical experience — manufacture of bismuth salts, 
urine analysis, etc. (Signed by) A. E. Mills, Geo. A. Pemberton Wright, 
Herbert A. Mills. 

Lynch, Philip Patrick, Church Street, Timaru, N.Z. Medical Student. 
B.Sc. (N.Z.). First and second professional examinations for degrees 
M.B., Ch.B. (N.Z.). 1918 Aset. Chemist, Department of Agriculture, Well- 
ington. At present assistant to C. S. Hicks, M.Sc., A.I.C., Public Analyst, 
Dunedin (Fellow). Engaged in biochemical research on goitre, nephritis, 
and diabetes under Professor of Pathology at University of Otago and in 
collaboration with C. S. Hicks, M.Sc. (Fellow). (Signed by) C. S. Hicks, 
Thomas H. Easterfield, Fredk. P. Worley, J. K. H. Inglis. 

Macalpine, Francis Geoffrey, Broad Oak, Accrington, Lancs. British. 
Managing Director of Coal-Tar Distillation and Ammonia Works. Degree 
of B.Sc. of Manchester University. Twelve months* study of coal carbonis- 
ation and working up of by-produots at Birohenwood Collieries, Kidsgrove. 
I desire to join the Chemical Society so as to be kept informed of the progress 
of chemistry through the Transactions of the Society and its Library. (Signed 
by) B. Prentice, E. Clark, D. V. Hollingworth. 

MoDowall, Frederick Henry, Knox College, Dunedin. Research 
Student, Otago University. M.Sc. with 1st Class Honours. Thesis on“ Con- 
stitution and Synthesis of Menthol.** Smeaton Research Scholar of Otago 
University, 1921-22. Student demonstrator and half-time assistant to 
Dr. Inglis in Chemistry Department, Otago University, 1919, 1921-22. 
(Signed by) J. K. H. Inglis, C. L. Carter, C. S. Hicks. 

McKenzie, Kenneth, “Endrick,” Hamilton Rd., Cambuslang. Scotch. 
Analytical Chemist. For the past ten years engaged in the study and practice 
of analytical chemistry. Training : at Royal Technical College, Glasgow, 
and with Messrs. R. R. Tatlock & Thomson, Pubiio Analysts, Glasgow. 
At present assistant chemist with Lantaro Nitrate Co., Ltd., Chile, with 
complete control of all analytical work. Desirous of joining Chemical 
Society for purpose of keeping in touch with advances in analytical chemistry. 
Originator of method for determination of perchlorates in small quantities 
in caliche, etc. Refinement of ferrous sulphate assay for nitrate in caliche, 
whereby experimental error is reduced from ±4% to ±0*6%. (Signed by) 
R. T. Thomson, A. R. Campbell, George Grant, Alex. W. McLaren. 

McNicol, Reginald Arthur, “Biraam,” Rotherfield Road, Carshalton, 
Surrey. British. Bio-ohemist to the Jersey Tomato and Fruit Preserves, 
Ltd., St. Heliers, Jersey (J. Lyons & Co.). Pupil Sutton (Surrey) County 
Secondary School, Sept. 1912-July 1916. Student Battersea Polytechnic, 
Sept. 1916-June 1922. B.Sc. Lond. (3rd Class Hons, in Chemistry), Oct. 
1920. M.Sc. Lond., May 1922. Thesis : “ The Preparation and Optical 
Properties of the Aliphatio Ethers of Secondary Octyl Akohol.” (Signed by) 
Leslie Hall, J. Kenyon, Harold Hunter, J. L. White. 

Mazjun, Thomas, Golden Square, Warrington. British* Research Student 
in Chemistry, Victoria University, Manchester (Ph.D. candidate). B.Sc. 
(London), Hons. Chemistry. A.I.C. Two years’ post-graduate research at 
College of Technology, Manchester. Part-time lecturer in chemistry At 
Warrington Technical Institute, 1920-22. (Signed by) Arthur Lapworth, 
Frank Lee Pyman, Leslie Randal Ridgway. 
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Martin, Archibald Boy Hammond, 8, Kingsland R <L* Worthing, Sum**. 
British. Student. At St. John's College* Cambridge* read for Nat. Soi. 
Tripos, Fart I, for 2 years, taking the B.A. degree in June* 1921. Bead for 
Nat. ScL Tripos, Part II, in chemistry for 1 year, passing in Class 2. 
(Signed by) W. G. Palmer, T. M. Lowry, Charles T. Heycook. 

Matthews, Joseph Keith, M.A. (Cambridge), Cedrio House, Barnhill* 
Lancashire. British. Fuel Technologist (Messrs. Pearson A Knowles Coal 
A Iron Co., Warrington, Lancs.). 1908, 1st Class Honours in Natural Sciences 
Tripos, Camb. (including chemistry). 1909, 2nd Class Honours in Part II 
Chemistry Tripos, Camb. From 1909 the applicant has been in a responsible 
position in chemical industry, first with Messrs, Pilkington Bros, and later 
with the above-named firm. ( Signed by) A. J. Berry, Charles T. Heycook, 
S. R. Adcock, W. E. S Turner. 

Moorhead, Charles William, 23, Newbridge Rd., Bath. Chemist to 
Meldon Valleys Co., Ltd. Twenty -five years' experience in drug and ohemioal 
trades, glass technology, manufacturing chemistry. (Signed by) Alan E. 
Gardiner, Alfred Mander, A. E. Mills. 

Moss, John Ewart, 298, Franklin Road, Kings Norton, Birmingham. 
Besearoh Student. B.Sc. (1st Class Honours in Chemistry) and M.Sc, (Birm.). 
(Signed by) G. T. Morgan, S. R. Carter, Wm. Wardlaw, E. Ashley Cooper, 
C. J. V. Bews, J. D. Main Smith. 

41 Nath, Dina, Jullundhur City (Punjab), India. At present assistant 
chemist to Bh&tni Sugar Works, Gorakhpur (District), United Provinces, 
Indi^. Graduate in Science of the Punjab University. Specialist in soap 
manufacture. Written a paper on soapmaking with special reference to 
Indian conditions. At present working on “ The Action of Alkalies on 
Rosine under Different Conditions." Certificate from the Professor-in-Charge 
with regard to the ability in applied chemistry is attached herewith, (Signed 
by) Bhagwan Das Batta, N. A. Yajnik, E. T. Dean. 

Nielsen, Torkxld Haastrup, Knockhall Lodge, Greenhithe, Kent. 
Danish. Chemist at Kent Cement Works of the Associated Portland Cement 
Manufacturers, Limited. Bachelor of Science in chemical engineering from 
the Royal Technical College in Copenhagen. ( Signed by) H. Baggesgaard 
Rasmussen, Chr. Winther, J. J. Fox, S. P. L. Sorensen. 

Nishikawa, Hidejiro, 3, Hachimancho, Asakusa, Tokyo, Japan. 
Japanese Government Research Scholar. Graduate of the section of agri* 
cultural chemistry of the Agricultural Department of the Imperial University 
of Tokyo, Japan. Research student of the Chemistry Department, St. 
Andrews University. (Signed by) Robert Robinson, J. C. Irvine, John 
Fryde, E. L. Hirst. 

Nomura, Hiroshi, Chemical Institute, Imperial University, Sendai, 
Japan. Japanese. Assistant Professor of Chemistry. Graduated at the 
Tokio Imperial University of Japan, engaged in research for one and a half 
years under Professor W. H. Perkin. Assistant Professor of Chemistry, 
Tohoku University, sinoe 1914. (Signed by) W. H. Perkin, E. Hope, S. G. P. 
Plant, E. N. Allott, W. Davies, A. F. Titley, Thos. H. Durrans. 

Page, Albert Bramah Pearce, 27, Tanza Road, Hampstead, N.W.3. 
Research Student. Associate Royal College of Science. I desire to keep 
in touch with chemical progress through the Journal of the Society. (Signed 
by) James C. Philip, H. J. T. Ellingham, Olive Workman. 

Pickles* Harold, Gasworks, Kildwick, nr. Keighley. Chemist and 
Assistant Engineer, Keighley Corporation Gasworks. Studied chemistry 
(theoretical, practical, and industrial) at Keighley Trade and Grammar 
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School, Halifax Technical College, and Leeds University. Nine years* 
laboratory experience as gasworks chemist. Contributed papers to the 
Qua World on the properties of gaseous mixtures. (Signed by) H. Harper, 
Wm. Cranfield, John Wilkinson. 

Pooley, Joseph Edwards, 1, Margaretting Road, Manor Park, E.12. 
British. Principal, “ Sandringham ” Central School, Forest Gate, E.7* 
Trained Certificated Teacher. Inter. B.Sc. (London), chemistry as a subject. 
Inter. B.Sc. (Econ.), London. L.C.P. (chemistry as a subject). B. of E. 
Certs, in P. and T. Chemistry, advanced stage. Science lecturer at Woolmore 
St. L.C.C. Evening Institute, Sessions 1914-18. (Signed by) Evan D. 
Griffiths, L6on E. Walling, Alfred W. J. Denney. 

Potts, Thomas Trevor, 60, Christ Church Square, Macclesfield. British. 
Chemist to Messrs. Robert Fletcher & Son, Ltd., Kearsley Paper Works, 
Stoneclough, and Greenfield Paper Mill, Greenfield, Yorks Educated at 
Macclesfield Grammar School (science student under Fisher Advanced Courses 
Scheme). Matriculated 1917. Part-time student, Manchester Municipal ✓ 
College of Technology in Chemistry and Technology of Paper Manufacture. 
Held above post from August 1919, since when I have been engaged in general 
chemical control of processes and private research work in chemistry as 
applied to the manufacture of high-grade tissues, including original work 
on new processes of manufacture and methods of analysis. (Signed by) 
William Bacon, Alfred Holt, Julius Hiibner. 

Pound, James Robert, 601 a, Dana St., Ballarat, Victoria, Australia. 
Lecturer in Chemistry, the School of Mines, Ballarat. M.Sc. (Melb., Chemistry). 
Author of papers on Ether and Sulphuric Acid, Trans., 1911 and 1922, and 
on Treatment of Wolfram Ores, Proc. Australian Inst . Min. Met., 1919. 
Formerly research chemist at Amalgamated Zinc (De Bovay’s), Ltd., Broken 
Hill, N.S.W., and superintendent of Magnetic Separation Works, S. & M. 
Syndicate, Ltd., Launceston, Tas. (Signed by) Orme Masson, A. C. D. 
Rivett, D. Avery. 

Prasad, Nagendra, Ranchi, Behar and Orissa, India. Deputy Collector. 
B.Sc. with Honours in Chemistry. M.Sc. with Thesis and Organic Chemistry 
as the special subject. Joint author of “ Iodination by means of Nitrogen 
Iodide or by means of Iodine in presence of Ammonia,” published in the 
Journal of the American Chemical Society, Vol. XXXIX, 1917. Worked as a 
research student for some time at the Agricultural Research Institute at 
Pusa ; has a private laboratory of his own ; wants to be in touch with current 
literature oh chemistry. ( Signed by) Phuldeo Sahay Varma, A. S. Khan, 
Chandra Bhushan Roy, R. L. Datta. 

Pride aux, Edmund Brydges Rudhaix, 6, Arboretum Street, Notting- 
ham. British. M.A. and B.Sc. (N.Z.), D.Sc. (Lond.), F.T.C. Lecturer 
in Chemistry and Research Chemist at University College, Nottingham. 
Research falls mainly under the following heads : The compounds of fluorine ; 
the atomic and molecular volumes of liquid elements and their liquid com- 
pounds; electrochemical investigations of solutions by the conductivity 
and electromotive force methods, with special reference to acidity and 
alkalinity; electrolytic corrosion; the evaporation and deliquescence of salt 
solutions ; the chemical factors controlling the alkalinity of sea water. My 
books deal with the arithmetical problems of physical chemistry and with 
the theory and control of acidity and alkalinity, with special reference to the 
use of indicators. (Signed by) F. Stanley Kipping, F. G. Donnan, A. J. 
Allmand. 

Pullen, Alfred Norman Douglas, The Larches, Greenham Common, 
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Newbury. English. Late Analyst to China Mining and Metal Co., Ltd., 
Hong Kong. In charge of smelting and refining works to above Co., 1918-22. 
Pharmacist to Hong Kong Government, 1914-17, and assistant analyst, 
3915-16. Assistant to T. Tickle, B.Sc., F.I.C., Boro* Analyst, Exeter, 1912- 
13* Major Diploma, Pharmaceutical Society and silver medallist (chem.). 
1912. Paper on “ Iodine Ointment,** Pharm . Joum ., Nov. 16th, 1912. 
(Signed by) A. W. Crossley, Thomas Tickle, Frank Comyns. 

Biley, Geoege Clifford, B.A., B.Sc., 15, Wellington Square, Oxford. 
British. Besearch Chemist. Works chemist on production of explosives, 
1915-19. Student at Oxford University, 1914-15 and 1919-21, taking 2nd 
Class Honours, Final Honours Chemistry School, and B.A. 1920. One year’s 
research work in organic chemistry and B.Sc. degree, 1921. Besearch assistant 
to Professor W. H. Perkin, M.A, F.E.S., 1921 to present date. Publication : 
“ The Chlorination of Benzoyl Chloride ’* (with Edward Hope), accepted for 
publication in the Journal of the Society. (Signed by) W. H. Perkin, N. V. 
Sidgwick, E. Hope, W. Davies, A. F. Titley, D. LI. Hamxniok, S. G. P. Plant. 

Bobertson, Thomas Abraham, “ Sassafras,*’ Bickard Boad, Banks- 
town, N.S.W. Chemist and Manager, Austral Starch Co., Nelligen, N.S.W. 
Student at Sydney Technical College in Inorganic Chem. complete course, 
Theory and Practical. Organio Chemistry 3 years, 1907-13. Matriculated 
for Sydney University, 1914. Assist, in Physiological Besearch Lab., Sydney 
.University, for 2 years, 1910-12. Member of Sydney Technical College 
Chemical Society for 8 years. Special representative of commercial firms for 
2 years. At present Organio Chemist and Manager of Austral Starch Co., 
Nelligen, N.S.W. Paper and exhibits before Sydney Tech. Coll. Chem. 
Society : “ Chemical Substances in Human Body ” and “ Glandular Secretion 
of Iodine in Blood Stream; ” other papers in course of preparation. (Signed 
by) Bichard W. Challinor, Arthur B. Penfold, Archibald D. 011£, Bobt. Grant, 
George Z. Du Pain. 

Bushworth, Burke, 4, West Park Terrace, Healey, Batley, Yorks. 
English. Manager, Chemist Department, Batley Co-operative Society, Ltd. 
Certificate winner Army Science College, Bonn University, Germany, having 
studied there after the armistice. Ex-student S.W. Polytechnic Institute, 
Chelsea, having taken the Minor Pharmaceutical Exam. Now working for the 
Major and F.S.M.C. diplomas. (Signed by) C. Morton, F. H. Lowe, F. Amall. 

Scholefield, Arthur, Poulton Hey, Bromborough, Cheshire. British. 
Director of Powell & Scholefield, Ltd., Chemical Manufacturers, Edge Hill, 
Liverpool. Interested in the chemical industry, and desirous of keeping in 
touoh with scientific research. (Signed by) Harold Eogerson, E. C. C. Baly, 
I. M. Heilbron. 

Singh, Gopal, “The Brij,” Gawalmandi, Lahore, India. Indian. Pro- 
fessor of Chemistry, Dyal Singh College, Lahore. B.Sc. with Honours in 
Chemistry, M.Sc. 1st Class First. For some time research Btudent of the 
Punjab University. For about 2} years Professor of Chemistry at the Dyal 
Singh College, Lahore. Joint author of the paper (J,C.S. t T„ 1920, p. 980). 
Author of the paper (J.G.S., T., 1922, May, p. 782) “ Phototropy of Inorganic 
Salts, Cuprous Chloride, and Bromide.” (Signed by) N. A. Yajnik, Horace B. 
Dunnicliff, Tara Singh Mahal. 

Smith, George Victor, Westleigh, Eggington Bd., Wollaston, Stour- 
bridge. British. Student. A.B.C.S. (Chemistry). Formerly Assistant 
Master, King Edward VI. Grammar Sohool, Stourbridge. (Signed by) James 
C. Philip, M. A Whiteley, H. F. Harwood, J. N. Sugden, J. G. Howarth. 

Snbdker, Stanley James Corrall, “ The Bowans,” Wood Hey, Book 
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Ferry, Cheshire. Senior Assistant, Department of Organic Chemistry, 
University of Liverpool. Carrying out original research. I wish to keep 
in touch with current chemical literature. (Signed by) E. C. C. Baly, I. M. 
Heilbron, Harold Rogerson, J. S. Buck. 

Snow, Oscar Walter, Graeme’s Bank, Hatch End, Middlesex. British. 
Research Student. B.A. (Oxon.) [Part I, Final Honours School of Chemistry ]• 
Scholar of New College, Oxford. At present engaged in research for Part II. 
( Signed by) W. H. Perkin, S. G. P. Plant, N. V . Sidgwick, Allan F. Walden, 
E. Hope. 

Stoyle, Francis Wilbert, 37, Kansas Avenue, Belfast. British. Student. 
B.Sc. (1st Class Hons.), Queen’s University, Belfast, 1921. M.Se. Queen’s 
University, Belfast, 1922. (Signed by) Robert Robertson, A. W. Stewart, 
H. Graham. 

Theobald, Leslie Stuart, 3, Ennismore Avenue, Chiswick, W.4. Student. 

A. R.C.S. course in chemistry just completed. (Signed by) James C. Philip, 
H. F. Harwood, J. N. Sugden. 

Thompson, William, “ Ravensworth,” Cockton Hill, Bishop Auckland. 
Student. Bachelor of Science, University of Durham. Degree obtained 
June 1922. (Signed by) P. Phillips Bedson, W. N. Haworth, Grace C. Leitch. 

Timmis, Laurence Barnett, 19, Trinity Marsh Lane, Waltham Cross, 
Herts. British. Chemist. M.Sc.Tech. (Manchester), A.I.C. Employed at 
Messrs. Allen & Hanbury’s, London, as assistant chemist in the analytical 
and research departments. (Signed by) F. W. Gamble, Frank Lee Pyman, 
John K. Wood. 

Truszkowski, Richard, Koszykowa 21, m. 3, Warsaw, Poland. British. 
Research Student. B.Sc. (Signed by) Stanley A. Mumford, O. L. Brady, 
E. H. Thierry. 

Viney, Humphrey Terence, Bramerton, Blakebrook, Kidderminster. 
British. Carpet Industry, Application of Chemical Science to. Honours 

B. Sc., Birmingham University. (Signed by) G. T. Morgan, S. R. Carter, 
E. A. Cooper, C. E. Wood. 

Wall, Thomas John, Northcote, Alexandra Road, Malvern. British. 
Research Student. Took Part I of Final Honour School of Natural Scienoe 
at Oxford in June last and am now doing research in Organic Chemistry 
for Part II. Exhibitioner of Christ Church, Oxford. (Signed by) S. G. P. 
Plant, N. V. Sidgwick, E. Hope. 

Ward, Harry, Toynbee Hall, 28, Commercial St., E.l. British. Research 
Chemist. B.Sc. (Hons.) (Leeds), M.Sc., A.I.C. 2J years’ experience as 
research chemist with the General Electric Company. (Signed by) R. Le 
Rossignol, L. D. Goldsmith, William Singleton. 

Watson, Stephen John, School of Agriculture, Reaseheath Hall, Nant- 
wioh, Cheshire. British. Demonstrator in Agricultural Chemistry, Arm- 
strong College (in the University of Durham). Degree of B.Sc. in agriculture, 
Armstrong College, Durham University. Registered student of the Institute 
of Chemistry. Research on potash. Paper accepted for publication by the 
Society of Publio Analysts. Eighteen months’ experience in coal analysis. 
Delivered 60 lectures to Elementary Class in Agricultural Chemistry. (Signed 
by) S. Hoare Collins, Philip Buckle, Lionel Orange, Harold Scragg. 

W illiams , Alexander Mitchell, Shirley Institute, Didsbury, Man- 
chester. British, Research Chemist. M.A., D.So. Author or joint author 
of over a dozen scientific papers on physical chemistry (including T., 1920, 
117, p. 844). (Signed by) Arthur W. Crossley, D. Clibbens, R. G. Fargher, 
J. C, Withers. 
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Woodward, Brio Bichard Boraman, The Vicarage, Herne Bay, Kent, 
Chemist. Graduate (B.Sc. in Chemistry and Physio*) of the University* 
Liverpool (Signed by) I. M. Heilbron, E. C. C. Baly, Herbert H. Froysell. 

Woodcock, William James Uglow, C.B.E., M.P., 160, Piccadilly, W.l. 
British. General Manager, Association of British Chemical Manufacturers. 
Pharmaceutical Chemist. Barrister-at-law. (Signed by) M. O, Forster, 
N. Garrod Thomas, E. V. Evans, E. F. Armstrong. 


The following Certificate has been authorised by the Council for 
presentation to ballot under Bye-law I (2) : 

Govila, Babu Lall, Gwalior. Hindu. Principal of Central Polytechnic 
Institute, and Director of Industrial and Technical Education, Gwalior 
State. (1) Studied chemistry in Indian University College and Japan. 
(2) Graduated in Tokyo (Japan) in colour chemistry. (3) Studied weaving 
and spinning in Japan. (4) Worked as Professor and Demonstrator of applied 
chemistry. (6) Worked in dyeing, calico printing, and soap works in Japan 
and India. (6) Worked as Principal of the Institute of Textile Technology, 
Chanderi. (7) Worked in colour research and coal-tar products. (8) Work- 
ing as Principal of Central Polytechnic Inst, with a department for applied 
chemistry, and training students in dyeing, calico printing, soap-making, 
coal-tar distillation, intermediate products, and coal-tar dyes, for the City 
and Guilds of London Examinations, for the last four years. (Signed by) 
Purqn Singh. 


ADDITIONS TO THE LIBRARY. 

I. Presented by the Society of Chemical Industry . 

Agricultural Ledger. Calcutta 1892 — 1912. (Reference.) 
Chemical Engineering and the Works Chemist. Vols. I — -V. 
Dover 1911 — 1915. (Reference.) 

Dinglers Polytechnisches Journal. Vols. CCIX — CCLVL 
Stuttgart 1876 — 1885. (For Circulation.) [Wanting Vol. CCXXXV.] 
India, Imperial Department of Agriculture. Agricultural Journal 
of India. Vols. Ill — XIV. Calcutta 1908 — 1919. (Reference.) 
[Wanting Vols. V, VI, VIII, IX. Vols. Ill, VII, XI, XIII 
incomplete.] 

India Rubber J ournal. Vols. XLIX — LVIII. London 1915 — 

1919. (Reference.) 

KOg Yd -K wagaku-Kwai . (Society of Chemical Industry.) Zas- 
shi. (Journal.) Vols. XVIII— XXII. Tokyo 1915— 1919. (Refer- 
ence.) [Vols. XVin, XXI, XXII incomplete.] 

Perfumery and Essential Oil Record. Vols. VI — XI. Lon- 
don 1914 — 1920. (Reference.) [Vols. IX, X incomplete.] 
Philosophical Magazine. Vols. XXIX — XL. London 1915— 

1920. (For Circulation .) [Wanting Nos. 193, 233 — 234, 236.] 
Revue de Metallurgy. Vols. XI — XVI. Paris 1914 — 1919. 

(. Reference .) [Vols. XI, XIV, XV incomplete.] 
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Russian Physical and Chemical Society. Journal. Vols. 
XXV— XLVIII. St. Petersburg 1893—1916. (For Circulation.) 
[Wanting Vols. XXXV, XXXVI. Vols. XXV, XXVII, XXXII— 
XXXIV, XXXVII incomplete.] 

U.S. Department of Agriculture. Office of Experiment 
Stations. Experiment Station Record. Vols. XI — XLVIII. 
Washington 1899 — 1919. (Reference.) [Wanting Vols. XVIII, 
XXXIII— XXXVI. Vols. XI, XXVI— XXX, XXXVIII, XXXIX, 
XLI incomplete.] 

U.S. Department of Commerce. Bureau of Standards. Bulletin. 
Vols. I— XIV. Washington 1904—1918. (Reference.) 

Also odd volumes and parts of the following : 

Circulars, Scientific and Technologic Papers of the Bureau of 
Standards. Biochemical Journal. Bulletins and Circulars of the 
U.S. Bureau of Chemistry. 

II. Miscellaneous Donations. 

Abderhalden, Emil. Handbuch der biologischen Arbeits- 
methoden. Abt. I. Chemische Methoden. Abt. IV. Angewandte 
chemische und physikalische Methoden. Berlin 1921-f. 

From the Publishers : Heim Urban & Schwarzenberg. 

Fuel in Science and Practice. A journal of the scientific and 
economic use of fuels. (Being the Record of the Coal Research 
Club.) Vol. I, etc. London 1922+, ill. (Reference.) [Monthly 
supplement to The Colliery Guardian.] 

From the Publishers : The Colliery Guardian Co., Ltd. 

Hackh, Ingo W. D. Chemical reactions and their equations. 
A guide and reference book for students of chemistry. Phila- 
delphia 1922. pp. viii+138. ill. 6 s. net. (Reed. 13/11/22.) 

From the London Publishers : Messrs. Chapman & Hall. 

Ministry of Munitions and Department of Scientific and 
Industrial Research. Technical records of explosives supply. 
No. 9. Heat transmission. London 1922. pp. iv+48. ill. 5s. 
net. (Reed. 1/11/22.) From the Department. 

U.S. War Department. Report on the fixation and utilization 
of nitrogen. Washington 1922. pp. xii+354. ill. (Reed. 15/7/22.) 

From the Chief of Ordnance. 

HI. By Purchase. 

Arnaud, D., and Fbanche, G. Manuel de c&amique indus- 
trielle. 2nd edition. Paris 1922. pp. x+642. ill. (Reed. 
4/9/22.) 

Association of Official Agricultural Chemists. Official and 
tentative methods of analysis, as compiled by the Committee on 



91 


Revision of Methods. 2nd edition, revised to November 1, 1919 . 
Washington, D.C. 1921. pp. xii+418. ill. (Reed. 21/8/22.) 

Barker, Aldred Farrer, [and others]. Textiles. Revised edi- 
tion. London 1922. pp. xii+386. ill. 15s. net. (Reed. 16/11/22.) 

Bingham, Eugene C. Fluidity and plasticity. New York 
1922. pp. xii+440. ill. 20s. net. (Reed. 16/11/22.) 

Bogue, Robert. Herman. The chemistry and technology of 
gelatin and glue. New York 1922. pp. xii+644. ill. 30s. net. 
(Reed. 16/11/22.) 

Boll, Marcel, and Bennejeant, Charles. . Chimie des m&aux 
et metallurgie dentaires. Paris 1922. pp. xii+252. ill. (Reed. 
1/7/22.) 

Chemisch-technische Untersuchungsmethoden. 7th edition. 
Edited by Ernst Berl. Vol. I. etc., Berlin 1921+* ill- (Refer- 
ence.) 

Davis, Arthur Charles. Manufacture of Portland cement. 3rd 
edition. Dublin 1922. pp. xiv-f 416. ill. 25s.net. (Reed. 6/7/22.) 

Day, David T., and others. A handbook of the petroleum 
industry. 2 vols. New York 1922. pp. x+964, vi+1006. ill. 
75s, net. (Reed. 16/11/22.) 

Einstein, Albert. Untersuchungen iiber die Theorie der 
“ Brownschen Bewegung.” Edited by R. Furth. (Ostwald’s 
Klassiker , No. 199.) Leipzig 1922. pp. 72. ill. (Reed. 14/9/22.) 

Ephraim, Fritz. Anorganische Chemie : ein Lehrbuch zum 
Weiterstudium und zum Handgebrauch. Dresden 1922. pp. 
viii+727. (Reed. 3/10/22.) 

Fischer, Emil. Untersuchungen iiber Kohlenhydrate und 
Fermente. II. (1908 — 1919.) Berlin 1922. pp. x-f-534. (Reed. 
14/9/22.) 

Gildemeister, Eduard, and Hoffmann, Friedrich. The 
volatile oils. 2nd edition, translated by Edward Kremers. Vol. III. 
London 1922. pp. xx+778. ill. 32s.net. (Reed. 8/ 11/22.) 

Haas, Paul, and Hill, Thomas George. An introduction to 
the chemistry of plant products. Vol. II. London 1922. pp. 
viii+140. ill. 7s. 8d. net. (Reed. 10/10/22.) 

Hofman, Heinrich Oscar. Metallurgy of zinc and cadmium. 
New York 1922. pp. xii+342. ill. 20s. net. (Reed. 20/6/22.) 

Institution of Petroleum Technologists. The petroleum 
industry. A brief survey of the technology of petroleum. London 
[1922]. pp. viii+346. ill. 14s. net. (Reed. 6/7/22.) 

Kayser, Edmond. Microbiologie appliquee k la fertilisation du 
sol. 4th edition. Paris 1921. pp. 325. ill. (Reed. 1/7/22.) 

Microbiologie . appliquee k la transformation des produits 

agricoles. 4th edition. Paris 1921. pp. 390. ill. (Reed. 1/7/22.) 
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4eyer, Richard. Victor Meyer : Leben und Wirken eines 
de,u^fchen Chemikers und Naturforschers 1848 — 1917. Leipzig 
pp. xvi+472. ill. (Reed. 21/8/22.) 

Vorlesungen iiber die Geschichte der Chemie. Leipzig 

1922. pp. viii+468. (Reed. 10/10/22.) 

Robertson, George Scott. Basic slags and rock phosphates. 
Cambridge 1922. pp. xvi+120. ill. 145. net. (Reed. 20/6/22.) 

Robinson, Clark Shove. The elements of fractional distillation. 
New York 1922. pp. x+206. ill. 125. 6c?. net. (Reed. 21/6/22.) 

Rogers, Allen, Practical tanning : a handbook of modern 
practice and processes as applied in the manufacture of leather and 
allied products. London 1922. pp. xxvi+700. ill. 455. net. 
(Reed. 6/7/22.) 

Rydberg, J ohannes Robert. Untersuchungen iiber die Beschaf- 
fenheit der Emissionsspektren der chemischen Elemente. Trans- 
lated from the French by A. von Oettingen. Edited by Manne 
Siegbahn and A. von Oettingen. (Ostwald’s Klassiker, No. 
196.) Leipzig 1922. pp. xvi+214. ill. (Reed. 14/9/22.) 

Scott, Wilfrid W. [Editor.] Standard methods of chemical 
analysis : a manual of analytical methods and general reference. 
3rd edition. 2 vols. New York 1922. pp. xxviii+726, xviii, 
1001-1570+50. ill. 525. 6c?. net. (Reed. 16/11/22.) 

Tammann, Gustav. Aggregatzustande : die Zustandsanderungen 
der Materie in Abhiingigkeit von Druck und Temperatur. Leipzig 
1922. pp. viii+294. ill. (Reed. 27/6/22.) 

IV. Pamphlets. 

Ant Ministry. Meteorological Office. Advisory Committee on 
Atmospheric Pollution. Report on observations in the year 
ending March 31st, 1921. Forming the seventh report of the 
Committee for the Investigation of Atmospheric Pollution. London 
1922. pp. 31. ill. 

Alberta. Scientific and Research Council. Second annual 
report. Edmonton 1922. pp. 86. ill. 

American Institute of Baking. Bulletin No. 8. The diastatic 
enzymes of wheat flour and their relation to flour strength. By 
Louys A. Rumsey. 1922. pp. 86. ill. 

Bulletin No. 9. Flour strength as influenced by the 

addition of diastatic ferments. By Ferdinand A. Collatz*1||#22 < 
pp. 74. ill. 

Belaiew, Nicholas Timothy. Heat treatment of steel. (From , 
the Russian Economist , 1922, 2.) 

Henry Marion Howe (1848 — 1922). (From the Russian 

Economist , 1922, 2.) ill. 



PROCEEDINGS 


OF THE 

CHEMICAL SOCIETY. 

Ordinary Scientific Meeting, Thursday, December 7th, 1922, at 
8 p.m., Professor Samuel Smiles, O.B.E., D.Sc., F.R.S., Vice- 
President, in the Chair. 

The Chairman referred to the loss sustained by the Society, 
through death, of : 

Elected. Died. 

Thomas William Dukes Dec. 5th, 1889. Nov. 8th, 1921. 

David Thomas Williams Fob. 20th, 1908. Jan. 29th, 1922. 

Mr. G. F. Underhay was formally admitted a Fellow of the 
Chemical Society. 

Certificates were read for the first time in favour of : 

Arthur John Attwood, A.R.C.S., 11, Frederick Crescent, S.W. 9. 

Frederick Bradshaw, M.A., D.Sc., 78, Rothbury Terrace, Heaton, Newcastle- 
on -Tyne. 

Charles Crossley Mann Broughton, B.Sc., 2, Upton Road, Bcxloyhcath. 

John Southwell Bousfield, A.R.C.S., 2, Lyndale, Childs Hill, N.W. 2. 

Leslie John Couzens, 101, Kensington Avenuo, Manor Park, E. 12. 

Ernest Cecil Craven, 59, Southern Road, Plaistow, E. 13. 

James Cooper Duff, M.Sc., F.I.C., 13, Queen’s Road, Erdinglon, Birmingham. 
John Kenneth Giles, B.Sc., Hillcrest, Arkloy, Barnet. 

John Preedy Griffiths, B.Sc.., A.R.C.S., 15, Hazelwood Lane, Palmer’s Green, 
N. 13. 

Leslie Julius Harris, B.Sc., 18, Tho Park, Ealing, W. 5. 

John Laker, B.Sc., 8, Allerton Road, N. 10. 

George Arnold Medley, 45, Hill Top Road, Dalton, Huddersfield. 

WiUiara James Osborn, 12, West Square, Southwark, S.E. 1. 

Francis James Paxon, B.Sc,, A.R.C.S., 30, St. George’s Road, Palmer's Green, 
N.13. 

Edwin William Stanley Press, 4, Porchcster Square, Hyde Park, W. 2. 
Edward Ebenezer Price, The Haven, Dormans Park, East Grinstcad. 

Edgar Sanders, The White House, Blackwell, Worcestershire. 

Hedley Archibald Sloman, B.A., A.I.C., Robinliood, Undercliff Gardens, 
Lcigh-on-Sea, Essex. 

Arthur Roy Stark, 76, De la Polo Avenue, Hull. 

Frederick Vincent Tideswcll, M.Sc., Dept, of Fuel Technology, The Uni- 
versity, Sheffield. * 
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Frederic Jennor Tritton, B.Sc., If, Vicarage Mansions, West Green, N. 15. 
Paule Laure Vanderstichele, M.Sc., Bedford College for Women, Hegen s 
Park, N.W. L 

Stanley Douglas Weaver, B.Sc., A.R.C.S., 27, Hastings Road, Maidstone. 
Harold Wood, B.Sc., 39, Edmund Street, Soodloy, Manchester. 

The Chairman announced that a ciroular had been sent out 
to Fellows with regard to the new weekly Journal entitled 
“ Chemistry and Industry,” and that the Journal for 1923 would 
be supplied to Fellows for the sum of 10*?. 

Mr. C. S. Grace and Dr. G. A. R. Kon were elected Scrutators, 
and a ballot for the election of Fellows was held. The following 
were subsequently declared elected as Fellows : 


Robert Allanson. 

Thomas Cuthbert Allchin. 

James Wilson Armit, M.A. 

Leopold Louis Bacarese. 

Leslie Bains, B.A., B.Sc., A.I.C. 
Menghraj Choithram Bathija, B.A. 
Nicholas Timothy Belaiew, C.B. 
James Bell. 

Donald Charles Broome. 

Walter Ferguson Buist, B.Sc. 

Stanley Robert Bult. 

Arthur Josiah Burford. 

George Joseph Burrows, B.Sc. 
William Leslie Carter. 

Sydney George Cavigan. 

John Hardwick Long Champion, 
B.Sc. 

Katragadda Seshachalam Choudary, 
M.A., M.Sc. 

Elliot Martin Christie, M.Sc. 
Frederick Stanley Clarke. 

Allin Cottrell. 

John Arnold Cranston, D.Sc. 

Hugh John Cumow. 

Edward Dance, B.Sc. 

Wilfred Thomas Grey Davies, B.Sc. 
Milton Dewhurst, B.Sc., A.I.C. 
Richard Victor Eaton, B.Sc., A.R.C.S. 
Norman Evers, B.Sc., F.I.C. 

Joshua William Farmery, M.A., A.I.C. 
Samuel Frederick Ford. 

Roy Gardner, B.Sc. 

PhiUp Henry Gifford, B.Sc. 

Babu Lall Govila. 

Roland Hall Griffith, B.A. 

Reginald William Griffiths, B.Sc. 
John Masson Gulland, B.Sc. 


Herbort Haigh, B.Sc. 

Lucy Higginbotham, M.Sc. 

Thomas Edward Hubbard. 

James Ernest Humphries, B.A., M.Sc. 
John Huntley. 

Sydney Alfred Hurren, M.C. 

Habib Iskander. 

John Watson Jenkin, B.Sc., A.I.C. 
John Ernest Jewell. 

Edgar Jones. 

Jan Kalff, D.Chem. 

Shankar Nath Kapur, B.Sc. 

Ghulam Safdar Khan, B.Sc. 

Svend Hald Lassen. 

William Dawson Lloyd. 

Philip Patrick Lynch, B.Sc. 

Francis Geoffrey Macalpine, B.Sc. 
Frederick Henry McDowail, M.Sc. 
Kenneth McKenzie. 

Reginald Arthur McNicol, M.Sc. 
Thomas Malkin, B.Sc., A.I.C. 
Archibald Roy Hammond Martin, B.A. 
Joseph Keith Matthews, M.A. 

Charles William Moorhead. 

John Ewart Moss, M.Sc. 

Dina Nath. 

Torkild Haastrup Nielsen, B.Sc. 
Hidejiro Nishikawa. 

Hiroshi Nomura. 

Albert Bramah Pearce Page, A.R.C.S. 
Harold Pickles. 

Joseph Edwards Pooley. 

Thomas Trevor Potts. 

James Robert Pound, M.Sc. 

Nagendra Prasad, M.Sc. 

Edmund Brydges Rudhall Prideaux, 
M.A., D.Sc., F.I.C. 
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Alfred Norman Dough* PuUert, 
George Clifford Riley* B.A., B.Sc. 
Thomas Abraham Robertson. 
Burke Ruahworth. 

Arthur Scholofield. 

Gopal Singhs M,Sc. 

George Victor Smith, A.R.C.S. 
Stanley James Corrall Snedker. 
Oscar Walter Snow, B.A, 

Francis Wilbert Stoyle, M.Sc. 
Leslie Stuart Theobald, A.R.C.S. 


William Thompson, B.Sc. 

Laurence Barnett Timmis, M.Sc.Tech., 
A.I.C. 

Richard Truszkowski, B.Sc. 

Humphrey Terence Viney, B.Sc. 

Thomas John Wall, B.A. 

Harry Ward, M.Sc., A.I.C. 

Stephen John Watson, B.Sc. 

Alexander Mitchell Williams, M. A., D.Sc. 
Eric Richard Boraman Woodward, B.Sc. 
William James Uglow Woolcock, C.B.E, 


The following papers were read : 

“ The isoelectric condition of gelatin.” By S. 0, Bawling and 
W. Clark. 

“ Studies on metal hydrides. The electrolytic formation of 
stibine in sulphuric acid and caustic soda solution.” By 
H. J. S. Sand, E. J. Weeks, and S. W. Worrell. 

“ Three carbon tautomerism in the cyclopropane series.” By 
F. Goss, C. K. Inoold, and J. F. Thorpe. 


Meeting held in the Lecture Hall of the Institution of Mechanical 
Engineers, on Thursday, December 14th, 1922, at 8 p.m., Professor 
H. B. Dixon, C.B.E. , M.A., F.R.S., Vice-President, in the Chair. 

Professor C. H. Desch, D.Sc., Ph.D., delivered his Lecture 
entitled : “ The metallurgical applications of physical chemistry.” 
A vote of thanks to the Lecturer, proposed by Professor T. M. 
Lowry and seconded by Dr. N. V. Sidgwick, was carried with 
acclamation, acknowledgment being made by Professor Deseh. 


Ordinary Scientific Meeting, Thursday, December 21st, 1922, at 
8 p.m., Sir James Walker, D.Sc., F.R.S., President, in the Chair. 

The President referred to the loss sustained by the Society, 
through death, of ; 

Elected. Died. 

Henry Ruchet Fairweather Dec. 4th, 1919. Sept. 11th. 

Messrs. Duncan P. Woosley and Donald C. Broome were formally 
admitted Fellows of the Chemical Society. 

Certificates were read for the first time in favour of : 

0 i 

George James Alexander, B.Sc., 1, Terrace Road, Upton Manor, E. 13. 
Harold Eugene Buckley, M.Sc., 273, Wigan Road, Bolton. 

Robert Kenneth Callow, B.A., B.Sc., 17, Sutherland Street, S.W. 1. 
Alexander Coutie, 4, Priestfield Road, Edinburgh, 
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Thomas Arthur Harrison, 64, Eastwood Road, Goodmayes. 

Herbert Frederick Miller, B.Sc., A.I.C., Griffith John College, Hankow, 
China. 

William Owen Murch, B.Sc., National Institute for Medical Research, Hamp 
stead, N.W. 3. 

James Herbert Oliver, B.Sc., 22, Avenue Gardens, Acton, W. 3. 

Thomas Workman Orr, A.I.C., Antofagasta, Chile. 

Edward Arthur Perren, 70, Denton Road, N. 8. 

Frank Victor Raleigh, B.A., B.Sc., 6, Cavendish Road, Harringay, N. 4. 
Helena Charlotte Randall, B.Sc., A.R.C.S., 57, Famham Road, Guildford. 
Jerry Robertson, 38, Church Street, Heclcmondwike. 

Douglas Rosebery Snellgrove, B.Sc., 73, Millbrook Road, Southampton. 
Montague Williams, B.Sc., Cleveland Cottage, The Grove, Isleworth. 

Certificates have been authorised by the Council for presentation 
to ballot under Bye-Law I (2) in favour of : 

Donald Hatch Andrews, B.A., Stirling Chomical Laboratory, New Haven, 
Conn., U.S.A. 

Arthur D. Little, Charles River Road, Cambridge, Mass., U.S.A. 

The following papers were read : 

“ Benzbisthiazoles. Part II.” By S. R. H. Edge. 

" Ring-chain tautomerism. Part IV. The effect of the methyl 
ethyl grouping on the carbon tetrahedral angle.” By B. 
Singh and J. F. Thorpe. 


ORDINARY SCIENTIFIC MEETING. 

The next Ordinary Scientific Meeting will be held on Thursday, 
January 18th, 1923, at 8 p.m. 

BUREAU FOR PHYSICO-CHEMICAL STANDARDS. 

Under the auspices of the Union Internationale de la Chimie 
Pure et Applique, a 4 4 Bureau des Etalons Physico-chimiques ” has 
been established at Brussels (Univorsite, rue des Sols). This is 
intended as a centre for the preparation and collection of sub- 
stances of the highest purity, the physical constants of which have 
been determined with the utmost possible precision, and which 
shall be at the disposal of research workers. An appeal is accord- 
ingly made to chemists generally to collaborate in the provision 
of highly purified products from which the standards may be 
prepared. 

It is further proposed to collect the scattered literature dealing 
with the preparation of substances in a condition of the highest 
purity, and with the determination of their physical constants. 
With this object in view, investigators are invited to furnish the 
Bureau with copies of any relevant papers. 
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List of Papers received between November 17th, 1922, and 
December 21st, 1922 : 

“ Negative hydrogen and the eleotronio formula of benzene.” 
By H. S. Fey. 

“ Elimination of the amino-group of tertiary amino-alcohols. 

Part I.” By A. McKenzie and A. C. Richardson. 

“ Studies on metal hydrides. The electrolytic formation of 
stibine in sulphuric acid and caustic soda solution.” By 
H. J. S. Sand, E. J. Weeks, and S. W. Wobbell. 

“ Some derivatives of methylene-diquinalide and their relation- 
ship to the carbocyanines.” By F. M. Hameb. 

“ Dyestuffs derived from heterocyclic bases containing reactive 
methyl groups.” By J. L. B. Smith. 

“ 1 : 8-6/s-Naphthylene-indigo.” By S. Dutt. 

“ Dyes derived from diphenic anhydride.” By S. Dutt. 

4 4 The effect of metallic oxides and metals on the oxidation of 
vegetable oils in presence of fibrous material. Part I. The 
rise in temperature and the changes in iodine value.” By 
M. B. Rane, P. N. Roy, and L. Gupta. 

“ Synthesis of substituted thianthrens. Part I. Thianthren and 
nilrothianthren.” By S. Krishna. 

“ The absorption of moisture by coal (and other fuels). Part I. 
A relation between degree of humidity in the air and moisture 
content of coal.” By B. Moore and F. S. Sinnatt. 

“ The nitration of benzaldehyde.” By 0. L. Brady and S. 
Harris. 

“ The investigation of raeso-thioanthracene derivatives. Part I. 
Observations on the production of dithioanthraquinone, 
dithiodianthrone, and other closely related derivatives.” 
By I. M. Heilbron and J. S. Heaton. 

“ The chemistry of the glutaconic acids. Part XIII. The 
isomerism due to retarded mobility.” By J. F. Thorpe 
and A. S. Wood. 

“ The chemistry of the glutaconic acids. Part XIV. Three 
carbon tautomerism in the cyclopropane series.” By F. R. 
Goss, C. K. Ingold, and J. F. Thorpe. 

“ The quantitative absorption of light by simple inorganic salts. 
Part II. The chlorides of arsenic, antimony, and bismuth.” 
By A. K. Macbeth and N. I. Maxwell. 

“ The production and reactions of 2-dithiobenzoyl.” By M. 

McKibben and E. W. McClelland. 

“ The influence of papaverine on the optical activity of narcotine 
in acid solution.” By H. E. Annett. 



“ The higher oxide of cobalt.” By 0. R. Howell. 

" The calculation of the colour of monooyclic substances by 
assigning an absorption band to each possible tautomeric 
formula of the substance.” By J. Moir. 

“ The application of the Hoesch reaction to the preparation of 
some dihydroxy- and trihydroxy-deoxybenzoins.” By E. 
Chapman and H. Stephen. 

“ Studies on thallium compounds, Part II. The reduction of 
thallio compounds with ferrous sulphate and with sodium 
arsenite.” By A. J. Berry, 

“ The constitution of the disacoharides. Part VII, Suorose.” 

By W. N. Haworth and W. H, Linnell. 

“ The determination of the dissociation pressures of hydrated 
salts by a dynamical method. Part II.” By J. R. Parting- 
ton and D. B. Huntingford. 

“ The constitution of the disaccharides. Part VIII. Sucrose,” 
By W. N. Haworth and J. G. Mitchell. 

“ Benzbisthiazoles. Part II.” By S. R. H. Edge. 
u The upper limit of diazotisability in the. benzene series. Diazo- 
derivatives of mesitylene.” By G, T. Morgan and G. R. 
Davies, 

“ Researches on residual affinity and co-ordination. Part XV. 
Interactions of acetylpropionylmethane and the tetrachlorides 
of selenium and tellurium.” By G. T. Morgan and H. G. 
Reeves. 

“ Studies in the normal butyl series. Part II. The four stereo- 
isomeric p-y-di-jp-tolylamino-n-butanes.” By G. T. Morgan 
and W. J. Hickinbottom. 

“ The formation and stability of spiro-compounds. Part X. 
Spiro-compounds derived from ci/ctoheptane,” By J. W. 
Baker and C. K. Ingold. 

“ The sorption by carbon prepared from pure organic compounds. 
Part I. The sorption of iodine by carbons prepared from 
carbohydrates.” By J. B. Firth, 

“ Ring-chain tautomerism. Part IV. The effect of the methyl 
ethyl grouping on the carbon tetrahedral angle.” By B. 
Singh and J. F. Thorpe, 

“ The transition from the colloidal to the crystalloidal state. 
Part I. Solutions of potassium oleate.” By L. L. Biroum- 
shaw. 

“ Investigations on the dependence of rotatory powor on chemical 
constitution. Part XVIII. The di-Z-menthyl esters of the 
acids of the oxalic esters.” By L. Hall. 
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“ The propagation of flame in oomplex gaseous mixtures. Part V. 
The interpretation of the law of speeds.” By W. Payman. 

“ The rate of detonation in complex gaseous mixtures.” By 
W. Payman and N. S. Walls. 

“ Determination of tin in wolfram. A modification of Powell’s 
method.” By 0. P. Lubatti. 

“ The reactivity of doubly-conjugated unsaturated ketones. 
Part IV. The effect of substitution on the reactivity of 
4'-dimethylamino-2-hydroxydistyryl ketone.” By I. M. Heil- 
bron and A. B. Whitworth. 

“Studies in phototropy. The reversed phototropy of cinnam- 
aldehydesemicarbazone and its methoxy derivatives.” By 
I. M. Heiljbron, H. E. Hudson, and D. M. Huish. 

“ Complex metallic ammines. Part VIII. The introduction of 
d- and /ri- basic organic acid radicles into the pentammine- 
cobaltic complex.” By J. C. Duff. 


ADDITIONS TO THE LIBRARY. 

. I. Domtions. 

Dakin, Henry Drysdale. Oxidations and reductions in the 
animal body. 2nd edition. London 1922. pp. x + 176. 6s. 
net. (Reed. 1/12/22.) 

From the Publishers : Messrs. Longmans, Green & Co. 

Hackspill, Louis. L’ azote : la fixation de l’azote atmo- 
sph6rique et son avenir industriel. Paris 1922. pp. xii + 272. 
ill. 14 fr. net. (Reed. 8/12/22.) From Dr. E. B. Maxted. 

Kempton, Percival Henry Sydney. The industrial applic- 
ations of X-rays : an introduction to the apparatus and methods 
used in the production and application of X-rayB for the examin- 
ation of materials and structures. London 1922. pp. xiv + 112. 
ill. 2s.6d.net. (Reed. 6/12/22.) 

From the Publishers : Sir Isaac Pitman & Sons. 

II. By Purchase. 

Bacon, Raymond Foss, and Hamor, William Allen. 
[Editors.] American fuels. 2 vols. New York 1922. pp. 
x +628, vi, 629—1258. ill. 60s. net. (Reed. 23/11/22.) 

Barker, Aldred Farrer, and Midgley, Ebbr. Analysis of 
* woven fabrics. 2nd edition. London 1922. pp. xvi + 322. 
ill. 15s. net. (Reed. 16/11/22.) 

Clark, William Mansfield. The determination of hydrogen 
ions. 2nd edition. Baltimore 1922. pp. 480. ill. $5 net. 
(Reed. 9/12/22.) 



Albert* Coal-tar colours in the decorative Mu^ieg, 
London 1922. 4 pp. xiv + 166. 6$. net. (Reed. 21/11/22.) 

Descour, L. Pasteur and his work. Translated by A. F t 
Wedd and B. H. Wedd. London [1922]. pp. 256. ill. 1&. 
net. (Reed. 21/11/22.) 

Grafe, Viktor. Chemie der Pflanzenzelle. Berlin 1922. pp. 
viii +421. ill. (Reed. 28/11/22.) 

H6ber, Rudolf. Physikalische Chemie der Zelle und der 
Gewerbe. 5th edition. [Part I.] Leipzig 1922. pp. xvi + 544. 
ill. (Reed. 1/12/22.) 

Kewley, James. The petroleum and allied industries : petrol- 
eum, natural gas, natural waxes, asphalts and allied substances, 
and shale oils. London 1922. pp. xii + 302. ill. 125. 6 d. net. 
(Reed. 21 111 122.) 

Marshall, Charles Edward. [Editor.] Microbiology : a 
text-book of microorganisms general and applied. [Philadelphia 
1921.] pp. xxviii + 1044. ill. 21s. net. (Reed. 28/11/22.) 

Michaelis, Leonor. Die Wasserstoffionenkonzentration : ihre 
Bedeutung fur die Biologie und die Methoden ihrer Messung. 
2nd edition. Part I. Berlin 1922. pp. xii + 262. ill. (Reed. 
1 / 12 / 22 .) 

Parry, Ernest John. The chemistry of essential oils and 
artificial perfumes. 4th edition. 2 vols. London 1921 — 22. 
pp. viii + 549, viii + 365. ill. 51s. net. (Reed. 23./11/22.) 

Pile, Seymour, and Johnston, Reginald. Tested methods of 
metallurgical analysis (non-ferrous). London 1922.' pp. 128. 
ill. Is. 6d. net. {Reed. 21/11/22.) fp / 

Russell, Alexander Smith. An introduction to the chemistry 
of radio-active substances. London 1922. pp. xii + 174. ill. 
6s. net. {Heed. 21/11/22.) 

Society of Dyers and Colourists. Colour index. Part I, 
etc. Bradford 1922 -j-. ( Reference .) 

Smits, Andreas. The theory of allotropy. Translated by 
John Smeath Thomas. London 1922. pp. xiv -f 398. ill. 
21s. net. {Reed. 9/12/22.) 

Sommerfeld, Arnold. Atombau und Spektrallinien. 3rd 
edition. Braunschweig 1922. pp. xii -f 764. ill. {Reed. 
29/11/22.) 

Venerand, Wolfgang. Asbest und Feuerschutz : Vorkom- 
men, Verarbeitung und Anwendung des Asbestos. Feuerschutz in 
Theatern/ oSentlichen Gebauden usw. 2nd edition. Wien 1920. 
pp. viii 360. ill. {Reed. 8/12/22.) 
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